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Engineering society, King's college, 

OS 
Engineers, civil, institution of, 03, 

72, 83, 124. 155, 188,227, 2GI 
Engineers, continental, 151 
Ennittkillea and Dandalk railway, 

95 
Eanihkillen and Londonderry rail- 
way, 95 
Erratum, 233 
Erskine's method of overcoming an 

incline of 1 foot in 12, 192 
Ether, apparatus for inbitiing it, 82 
Elber, vapour of sulphuric, safety 

of from esplonion, 123 
Etherization, 225 
Evaporation, &c., canse of, 258 
Evaporation of water, 135 
Excavations, recent, at Pompeii, 367 
Exhibition at the Hoyal Academy* 

174 
Expansive action of steam, paper on 

by J. M. Heppel, 227 
Expansive action of steam, paper on 

by Tate, S28 
Expansively, working steam, 170 
Espeu<Iiture of radways, 182 
Experiments on models, 352, 3U8 
Experiments, photogenic, 369 
ExploBJoti of a locomotive engine in 

the United Slates, 245 
" Express" steam vessel, the, 863 
Extension of railways for speedy 

travelling, 385 



Faber's patent for indicating the 

height of water in steam boilers, 

87 
Facade of tbe new building of the 

Institution of civil engineers, 7:2 
Failure of the Dee bridge, 204 
Fairbairn on the defects of fire-proof 

buildings, 156 
Fairbairn on atmospheric railway 

valves, 152 
Fa>rbaira*B patent tabular bridges, 

143 
Fairbairn, tribute to, from Sultan 

Mahmou<l, 400 
Fall of a building on the French 

Northern line, 30 
Fan-blast, Buckle on tbe use of, 190 
Fan. blast, Joties oo tbe use of, 191 
Fano, the gate of Augustus at, 102 
Fecnndatioa, 256 



Figured surfaces, MUlward'i patent, 

225 
Fintay's chandelier suspenders, 5S 
First series of railway practice, by 

Brees (review), 92 
Flax, adulteration of, 104 
Fluids, on the motion of, 97 
Force, on tbe measures of, and the 

laws of motion, 120 
Foreign books lately published, list 

of, 87 
Foreign works, notes on, 29, 62, OS, 

126, 162 
Forge portable. Queen's patent, 87 
Form and equilibrium of arches, 66 
FurtificatiuDs at Sheerness, 30, 336 
Fortitications of the southern coast, 

3fj7 
Fossick's patent looomotive engine, 

310 
Fossil sea-serpent, 190 
Fuulis'g ink for tbe blind, 61 
Four rail system, economy of, 317 
I'VanceiCost of constructing railways 

in, 95 
France, great scientific prizes in, 63 
Free trade, 336 
French InstitulioD of civil engineers, 

126 
French Northern line, fall of build- 

luRS on, 30 
Freuch proof engravings, 3S5 
Frt- ocb railways, state and prospect 

of, 140 
French vessels, sheathing for, 335 
Fresco painting, 200 
Frodsham on the laws of isochron- 

i«m of the balance-spring. 184 
Frost, phenomena of, at Home, 63 
Froude's paper oo the law which 

governs tbe discharge of elastic 

fluids, 228 
Folguriies and fulmlnary tubes, 364 
Fulifr's india rubber bulTers for rail- 

way carriages, 154 
Furnaces, (irundy's patent, 319 
Fusion of mercury, 330 
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Gagef, decimal, 16, 39 

Gtilhabaud's ancient and moer n 

ariibitectnre, (review), 49 
Gallery of art at Calcutta, 31 

of the Louvre, and French 
works in general, state of, 93 
Galloway's patent locomotive engines, 

120 
Gundon the architect, life of, by 

Mulvany, (review), 48 
Ganges, steamers fur, 30 
Garofola, great picture of, tt Rome, 

29 
Gardens, royal botanic, 163 

at Kew, 163 
Gardner's introduction to railway 

mensuration, (review), 393 
Gas burners, Boccius on, 193 
GUi Rennie on, 79 

the manufacture of, Hillary's 
patent, 88 

manufacture of, Lowe's patent, 
224 
lighting at Nuremberg, 93 
meters, Croll's pstent, 91 

Dickinson's pstent, 290 
Edge's patent, 247 
Gas retorts, Walker's patent, 290 
Gna works at Cape Town, 399 
Gate of Augustus at Fano, (review), 

102 
General table for facilitating the cal- 
culation of earthwork, by F. Bash- 
forth, (review), 202, 2B9 
Geological lectures, Prof. Ansted's, 
393 
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Geological mapi, Salter's system of 

colouring, 287 

science, tbe successive 

phases of, 112 
Geometric system of the medin;val 

architects, by F. Lush. 165, 238 
Geometry, elements of, by J. D. (re. 

view),'393 
German architectural works, 241 

overland routes to India, 

197 

railways, 96 
Germsny machine manufactories, 98 
GileSi George, and tbe senate of Ham* 

borgb, 94 
Girder bridges, iron for, 2Ij3 
Glance at some of the attributes of 

architecture, by F. Lush, 165, 238 
Glass, Chance and Badger's patent 

improvement! in, 27 
malleable, 263 
ornamental, 84 
painting, tbe art of, 91 
silvering of with pure silver, 

Drayton's paper on, 192 
stained, 86 
Glazing cast-iron, Keorick's patent, 

27 
Glynn's plan for connecting the At- 
lantic and Pacific occani, 228 
Goddard's improved aoemoracter, 60 
Gold mines on the coast of Guinea, 

63 
Goodman's paper on the potassium 

battery, 287 
Gorgon stesm ship, the narrative of 

her recovery, (review), 18 
Government and the railways, 349 

school of design, 13.399 
Grace's renaissance decorations, 220 
Gradual elevation of the land at Plr. 

mouth, 94 
Grafton's patent improvements in 

railway wheels and breaks, 248 
Grand Duchy of Baden, meeting of 

the arcbieologisti, 126 
Grantham's account of the Sarah 

Sands steam vessel, 189 
Grass rope, China, 400 
Gray on tbe improved Kinnaird grate, 

123 
Gray on the manufacture of shell 

cameos, 154 
Great Britain steam ship, 31 
Great Britain, history of architecture 

io, by James Elmes, 166, 209, 2Si 

268, 300. 337, 378 
Great continental railway lines, 190 
Great Nassau tunnel, 349 

news hall at Berlin, 29 
picture of Garofulo at Rome, 

29 
Great scientific prizes in Prance, 63 
water-works at Hamburgh, io. 

terruption of, 63 
Griodston», 263 
Grondy's patent furnaces, 319 
Guildhall of Louvain, 29 
Guinea, gold mines on tbe coast of, 

63 
Gun cotton, improvements in, 296 
Gunpowder, 84 

Gustafssou's hydraulic log, 375 
Gustafsson's practical observations on 

the present state of tbe iteam en- 
gine, (review), 193 
Guita percba safely fuae, Smith's 

patent, 179 
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Haarlem lake, drainage of, 1 
Hadfield's architecture of England, 

(review), 363 
Hale's patent tewer valves, 181 
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Hall at Hampton Court palace, 63 
of liberty at Bavaria, 34, 163 
Hamhurgh, iDi«rni()tiou to the great 
wat«rwork» at, 63 

Mr. Gilei and tlie senate 
of. 94 
Hampton Court palace, hall at, 63 
Hand-book of llie "Sounder," (re. 

view), 203 
Hann'a treatise on the iteam engine, 

(review), 194 
Harbour board, tidal, 399 
Harbour of Ostia, 20 
Hanrit, (Sir W. S.), on the protection 
afforded by metallic conductors, 
260 
Hartlepool, west harbour and dock, 

opening of, 231 
Harrey'a patent filtering apparatoi, 
143 
iDaveo of Swinemunde, Prussia, 93 
liavre and Rouen railway, 95 
Hay on decoration, 24, 152 
on ■ymmetrical beauty, 25 
on the means of rendering srulp- 
tored sandstone impervious to the 
effects of our changeable climate^ 
164 
Heat, influence of, on the cohesion of 
liquids, (review), 8 I 

a good noQ-condoctor of, 94 
on the nature of, 85 
Heated air, Wilkinson's paper on, 
191 

currents, Wisbaw on the ap* 
plication of, 193 
Heather's treatise on mechanics, (re- 
view). 108 
Heating apartments and buildings, 

Itotliachild's patent, 26 
Height of water in steam boilers, 
method of indicating, Faber's pa- 
tent, 87 
Hetder, or gr«tt north HoUaod caoal, 

Jackson, 83 
Henderson (Capt.), on ocean steam 

narigatiou, 261 
Henry (Prof.), on the induction of 

atoiospberic electricity, 176, 222 
Henson'a patent wagon covers, 223 
Hepburn's night telegraph, 61, 192 
Hcppel ou the expansive action of 

steam, 227 
Heraldry, Partridge on, 314 
Herapath's mathematical physics, 

(review), 361 
Hcrron's method of constructing per- 
manent railways, 83 
Higgs's patent sewage manure, 58 
High art, Dwyer's lecture on, 396 
High pressure boilers, marine, 330 
steam, 364 

iteam engine inveati* 
gated, by Dr. Ernst Alban, (re- 
view), 45 
Highton on the effects of atmo- 
spheric electricity, 25 
Hightoo's electric telegraph, 400 
Hillary's patent fur the manufacture 

of gas, 88 
History of architecture in Great Bri- 
tain, Elmes, 166, 209, 234, 266, 
300,337,378 

of engineering, by Sir John 
Rennie. 50. 75, 113. 146 
History of the architecture of St. Al- 
ban'a abbey, by Buckler, (review), 
392 
Holdsworlh's patent life buoys, 145 
HoltzapiTcl on turning, (review), 15 
Holyhead harbour, 30 
Holy Trinity church at Liverpool, 31 
Hourly self-registering barometer, 

Macfarlane't, 62 
House painting, improvements in, 
Crease'* patent, 83 



Houses of parliament, new, 92, 175, 

280 
Human voice, the reach of. 126 
Humboldt and Cornelioi, 93 
Itungerford bridge, stability and 

strength of, 73 
Hungerford and Reading railway, 95 
Hunt's chromatype, 202 

paper on coloured glass 286 
Hydraulic and pneumatic machinery, 

Walker's, 389 

log, Gustafsson's, 375 
Hydraulic machine for raising water, 

287 



I 



Ibbetaon's practical rales for gra- 
dients, (review), 195 
Impermeable solution for stone, Tcy- 

cbenoe's patent, 91 
Important experiuiental trip. 198 
saving in drainage. 164 
Impracticability of coutinental rail- 
ways in winter, 63 
Improved anemometer, Goddard's. 60 
expanding die, by Salt, 295 
gas burner, Bocciuson, 192 
locomotive engine, 263 
Improvements in gun cotton, 296 

in locomotive and rail, 
way carriages, Wright, 62 

in Long acre, 30 
in Sunderland harbour, 
Murray on, 189 
Impurities of water, Solly's lecture 

on, 186 
India, EJphinstone college, 126 

Dredge's suspension bridges 
in, 31, 263, 289 

rubber, vulcanized, BrockedoD, 
186 
Indicator and dynamometer. Main 
and Urown. (review), 312 

for ascertaining the speed 
of railway trains, Ricardo, 153 
Indicator, steam, Smith's patent, 399 
Induction of atmospheric electricity 
on the wires of tbe electric tele- 
graph. 176.222 
loflucnce of heat on the cohesion of 

liquids, 8 
Inglis'i, (Sir Robt.), address to tbe 
members of the firiliih Associa- 
tion, 256 
Ink for the blind, Foolis, 61 
Inititute of Architects, (Iribh), 336 
(Royal), of British Archi- 
tects, 6, 26, 62. 82, 123, 125, 192, 
227,261,367,397 
Institution, (Builders' Benevolent), 
233 

of Civil Engineers, 62, 72, 
83, 124, 155.227,261 

of Mechanical Engineers 
at Rirminghani, 37, 190 
Interior firms of buildings in refe- 
rence to the laws of sound, 82 
Internal fittings of St. Denis, 60 
Interruption to the great waterworks 

at Hamburgh, 63 
lotroductian to railway mensuration, 

by Gardner, (review), 393 
Introduction to the present practice 

of surveying and levelling. 92 
Introductory address of Professor 
Antted, at King's college, London, 
358 
Invention of the spinning jenny, 77 
Ipswich and Bury railway, 95 
Irish Institute of architects, 336 
Iron barque, Josephine, of Liverpool, 

account of, by Cspt. Masters, 227 
Iron for girder bridges, 263 

tubing, Roosc's patent, 179 
tubular bridgca, 376 



Iron Teasel*, 335 

wire, Reid's patent, 180 
Irrigation of Algeria. 29 
Isochronism of the balance sprin|r,on 
the laws of, by C. Frodsham, 188 
Isthmus of Suez, cutting of, 126 
Italian model railway, 63 

railway, 96 
Italy, moving mountain to, 125 



Jackson's paper on the Helder great 
junction canal, 83, 124 

Japanning metals, Walton's patent, 
355 

Jeans's trigonometry, (review), 393 

Jesus college, Cambridge, cbai>el of, 
109 

Johnson's patent steam power for 
cranes, 291 

Jones on tbe application of the fan- 
blast, 191 



Keely's patent for dressing lace and 

fabrics, 247 
Kehlheim, hall of liberty at, 34 
Kemp and Co.'s electric magnetic coil 

machine, 62 
Kempton's copying presses, 390 
Kinnaird grate. Gray on the improved, 

123 
Kenrick's patent for glazing cast-iron, 

27 
Ke«v gardens, 163, 296 
Key's (Astlcy Cooper), narrative of 

the recovery of the steam ship 

Gorgon, (review). 18 
King's college, l^ndon, 358 

engineering societv, 

95 
King's well, Bath, analysii of the 

waters of, 30 
Knight's description of a railway 

break, 190 
Knowelden's patent improvements in 

steam engines, 356 



Lambeth suspension bridge, 127 
Lamegi^ and Henry't patent improved 

railway chair and sleeper, 14C 
Land reclaimed from the sea, value 

of, 367 
Landing pier at Dover, 263 
Laugher's paper on tbe decoration of 

Covent garden theatre, 230 
Large ships, new rudder for, 93 
Laritest merchant veuel ia the world, 

31 
Law of atmospheric resistance, 367 
which governs the discharge of 

elastic duids, Froude's paper on, 

228 
Lawrence (Saint), tunnel across the, 

310 
Laws of force and measures of mo- 
tion, 1 72 
Laws of sound, Scott Ruuell's paper 

in reference to, 82 
Layard on tbe discoveries at Nimroud, 

227 
Leeds and Bradford extension rail- 
way, 96 
Lecture on sulphuric acid, by H. M. 

Noad, 262 
Lectures, geological. Prof. Ansted's, 

393 
Leduc, the repairer of Notre Dame, 

Paris, 93 
Legouss^e's hand-book of the 

" Sounder," 203 
Legislation of rivers and water 

courses, 162 



Leeghwater steam engine, 1 
Leith's tradesman's tiook of orna- 
mentsl designs, (review), 202, 24 7, 
Lift bridge, (railway), 241, 295 
Light from electricity, Staite on, 399 
Lighthall's pateut for improvements 

in the steam engine, 87 
Lighthoose apparatus, new, 385 
Lime, calcareous cements, roortarfi^ 
&c., General Pa&ley, (review), 310( 
Limerick and Waterford railway, 95 
Liquids, influence of heat on the co- 
hesion of, 8 
Literary and art property in Austria, 

Literature (engineering), 28 
Liverpool, Holy Trinity church at, 31 
Llandaff cathedral, restoration of, 30 
Lock funiiture and spindles, Pitt's 

patent, 357 
Locomotion, aerial, 94 
Locomotive axle box, Norria and 

lull's patent, 318 

engine, Crompton's largf 

wheel, narrow gauge, 153 

engine, explosion of, io 

tbe United Sutes, 245 

engine improved, 264 
engines, 113 

engines. Fossick, Hack- 
worth and Elliott's patent, 319 

slide valves, Bucknell, 

177 
Locomotives and railway carriages, 

Wright's improvements in, 62 
Lodge's patent steam boilers, 181 
Log, hydraulic, Gustafsson's, 376 
Logarithms, by Oliver Byrne, 242 
London, Brighton, and Suuth-coait 

railway company, 95, 200 
London Society of Arts, 24,61,81. 

123, 153, 192, 229 
Londonderry and Euniskillen railwav, 

95 
Long-acre improvements, 30 
Long range, Sir Howard Douglu on 

the, 197,243 
Lord's patent steam boiler furnaces, 

121 
Lordi, the new house of, 163 
Loper's patent fur letting down and 

raising up propellers, 87 

patent improvementa in tbe 

steam engine, 87 
Louvain, Guildhall of, 29 
Louvre, reorgauizatiou of the sculp- 
ture galleries of the, 126 
Lowe's patent f<kr tbe manufacturing 

of gas, 142, 221 
Lowihorp's wicket gates for canal 

locks, 244 
Luhricator for machinerv, Carter'a^ 

391 
Lunar theory, 255 

Lush's glance at some of the attri- 
butes of architecture, lli5, 238 
observations on Venice and 

her arts, 342, 373 
Lyell's paper on the age of volcanoes, 

185 

M 

MacadaiTi^tf descri|ition uf pottery 

made by the UjiUb«nay Indians, 

81 
Mttccarlhy's patent sheathing fur 

ahiptt, 18U 
MaciJuuaia'ii deacription of a aluice , 

b2 
McEwan's new rcgiotering index 

for the pemiuluin, la3 
Macfarlaue's hourly self regietering 

barometer, 02 
Hacbiue niaoufactories io Germany, 

02 
Machinery and manufactures, 76 
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Miietilnery, lubricalor for, SD1 
Machinery', poeumatic Aod bydraa* 

lie, U »ker'», S80 
MaddmgtoQ cburch> repsnttioo of, 

}1 
Miidler, Prtjf.,ao BrachauMo'ioewr 
|]MQI7 of U>e fluoluatioQi of the 

■ea. lis 
Madras and Arcot railway, 312 
Maia »Dd Kruwn's iodicntur and 

dyaamoroeter (review), 312 
Making zioc and gas, Sbears'a pa- 

leal, 294 
Malleable glass, 263 
Maoby on ibe bridge orer the PoU 

dervaarl, 125 
Manufacture and trade of copper, 

revulsion in tbe, 110 
Monafaclure of casks, &c., and the 

«trasooing of ti<i>ber, 1B3 
Mauufactur«» and macbinerj, 76 
Maunrea by I'ersoa, 164 
Maremme, Tuscan, and their im- 

pruvements, 175 
Marine boilers, bigh pressure, 330 
Marshal's iulooaco ceincat, ISS 
Marrin'a itnprovements in ar^a gral-' 

ioga, S3 
Maryport and WbitehaTcn railvray, 

96 
Master's, capL, aoconnt or ibe iron 

bari]ue, *' .lojephioe," 227 
MaieriaJs uf ancient and mo<lem 

structures, 93 
Mathematical physics, Herapath's, 

(review), 801 
May's railway chairs and fastenings, 

390 
Measures of force and laws of no* 

tioo. 172 
Measurement of angles^ Byrne on 

the, 313, 351 
Measuring and vataing carpenters 

aud jitiii^rs' work, C'2 

rcbanicHl eogioeers. Institution of 

•t Birmingliaiu, 37, I'JO 
Mecbaoical equivalent of beat, S67 
Mecbaiiics, Ueatise on, by Heather, 

l»B 
MediBval architects, Chantrell on 

the geometric system of, 227 
Mediterranean, ruilway from Paris 

to tbe, 140 
Memoir of Sir John Soane, by G. 

ISailey. 19 
Menai tubular bridge, 31 
MeasoratioQ, railway, Gardner's 

introduction to (review), 3'J3 
Mercury, fusion of, 336, 
M.- ' ' - ■■'-.ck8, 367 
M ^ aiiii thuping uf, lis 

t>\ •, Hayoe's patent, 90 

Metallic cuuduulor», protection af- 
forded by, SCO 
Method of saving life oa skating 

lochs and curling ponds, by T. 
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churches, new, 40 
sanitary regulations, 



5Irt*"ortilopfy, Ronnie on, 150 

M n 

M 

M I f>ngineeriog, 101 

M 330 

Ml ' ty rrin, 26 

Mil>«v«rJ's paleul figured surfaces, 

Mines of south StaSordshire, 30 
Minrr^ugy aud geology, by Dcnuie, 

149 
Mining, by Rennie, 140 
Miscellanea, 127 
Model experiments, on, 352, 308 
MoUuscs, 256 
Morelaod's patent furnaces for cop- 

pers, 122 



Morio oa tbe measurement of water, 

134 
Morse's system of crrography. At 
Mortar, Lieal. Roberts's, 181 
Motion and force, on the measures 

and laws of» 129 
Motion of fluids, 9T 
Moulded bricks, 9S 
Moullon's improvemeols id caout' 

choiic, 320 
Mountainous forest*, effects of the 

destruction of, 71 
Moving mountain nearUakeloo the 

Rhine. 93, 126 
Molvany's life of James Gaodoo, 

(review), 48 
Munich art-union, loa 
.Munich in 1847, 345 
Muulz's sheathing fur ships, 180 
Murdoch's pigments or paints, 354 
Murray on improvements of Sunder- 
land harbour, 189 
Museum, British, 239, 257, 275, 

302, 346, 353 
Musical instrument, electrical^ 200 
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Napier's improreroeots ia Bmeltlng 

copper, 357 
Naples, two new churches at, 03 
Nasmytb'a patent screw cocks, 353 
NavigHiion, stenm, by Rennie, 115 
Navigation of the Seine, 162 
Navy and army dob, 163, 173,231 
Neapolitan railways and steamboats 

03 
Nelson column, Trafalgar-square, 

309 
New act on steam navigation, 30 
New amiaroent for royal navy, 316 
Newbold on Tyre and Sidon, 11 -a 
New church in Old-alrect-road, 40 
New com exchange, Birmingham, 

93 
New docks at Wisbearh. 31 
New fuhninaliog powder, 290 
New Great Prossian line, 03 
New house of peers, 280 

warming and rentlla- 
tioa of, 262 
New lif« boat, 314 
New lighthouse apparatus, 385 
New lino of rail at St. Germaios, 

45 
New method of overcoming an in- 
cline of I foot in 12, Erskine, 192 
New inetropoljtaa cburcbes, 40 
New Uxlord-fttreet, 120 
New palace at Wetftmioster, 201, 

233 
New parliament, the, 296 
New rudder for iarge hliips, 93 
New system for propelling vessels, 

91 
Niagara, wire bridge at, 161 
Nicholson's carpentry (review), 201 
Night telegraph by coloured lights, 

Hepburn, m3 
Niniroud, discoveries at, by Layard, 

227 
Noad'd lecture on sulphuric acid, 

262 
Non-conductor of beat, 94 
Norman pillars dug up at Lalheoey 

abbey, 80 
N orris and Tail's axle box, SIS 
Northern drift, wave nf translation 

in connexion with, 94 
Norlberu line of railway from Paris, 

140 
Note Book, Cfindidus's, Faaciculu!) 
LXXII., 233; LXXIII., 266; 
LXXIV., 298; LXXV., 341; 
LXXVl., 371 
Note on experiments on tbe new line 
of S(. Germaio, 45 



Notes of the month, 30, 6S, 94, 126, 

163, 199, 231,263, 295, 355, 367, 

399 
Notes on engineering. No. VII., 66 
N<ite« on foroia;n wurks, 29, 62, 93, 

126, 162, 199 
Noton's improvements in smiths' toe 

iruoa, 20 
Notre Dame at Pari*, 93 
Nutt's electric telegraph, 50, 123 
Nuremberg, gas lighting at, 93 
Nutation, solar aud lunar, 101 



Obituary : Mr. Collins, 05 

Mr. Cottin«rham, 368 
Mr. C. Holtzapilel, 163 
Mr. Papvrorlh, 232 
Senor Vasques, 368 
Ocean steam navigation, paper on 

by CapL Henderson, 201 
Oil cake preaser, Robson's, 303 
tjjibbfway Indians, pottery made 

by, 81 
Old-strect-road, new church in, 40 
Opening of Hartlepool west harbour 

and (Jocks, 231 
Opera bouse, new, at Vienna, 20 
Opera, royal Italian, at Cuvcot gar- 
den theatre, 139 
Ore, copper, 163. 
Oreanic substances, preservation of, 

Ryan's patent, 178 
Origio of the Oxford, Worcester, & 

U'uiverhainpton railway, 317 
Orleans, railway from Paris to, 140 
Ostia. castle of, Ripiogille's sketch 

of, 21 
Ostia, harbour of, paper oo by Sir J. 

Rennie, 20 
Ostia, pharos at (review), 101 
Overland route to India, German, 

197 
Over-2eal of art collectors, 93 
Oxford-street, new, 126 
Oxidation of meuts, prevention of, 

2U0 



Paddinglon, Trinity church at, 31 
Paintings and carvings of St. Bavon, 

Ghent, 03 
Palace at Westreioster, new, 201, 

233, 284 
Papier Muche ornaments, Biel^- 

field's patent, 119 
Pap worth lesiiinouial, 62 
Paris aud Lyons railway terminus, 

erection ot, 29 
Partridge on heriildry, 314 
Piuley'«, General, obiervations on 
tiuies, murian, cemeuls, itc. (re- 
view), 3lu 
Patents, American, speciflcittions of 
87,317: — 

Indicating the height of wa- 
ter in steam butlers, Faber, 87 

Letting down aud raising 
propellers, Loper, 87 

Locomotive axle-bos, Norria 
aodTull, 318 

Pneumatic hydraulic eogiae, 
Strode, 317 

Portable forge, Queen, 87 
Steam eu^iue, improveuieuts 
in, Ligbthall, 87 

ditto, Loper, 87 
Truss frames of bridgea. Ri- 
der, 87 

Water wheels. Drips, 87 
ditto, Laiuti, 87 
Poteots, English, iisl« of, 3^,61,96, 
128, 161, 2U0, 23/, 201, 296, 336, 
3IJ8, 400 



Patents, register of speoiflcalions uf 
new, 26, 66, 88, 119, 142, 178, 
223, 247, 290, 319, 353. 389 

Apparatus for melting sine. 
Smith, 26 

Area gratings, Marvin, 88 
Atmospheric railway tubes, 
Warcup, 90 

Brick machine, Rsoiiume, 1 45 
Caoutchouc, Moullou, 32tt 
Cbaodelier suspenders, Fia- 
lay, 58 

Cooling coke ovens, Ran- 
aome, 320 

Copying presaes, Kemplon, 
390 

Dressing lace and fabrics, 
Keely, 217 

Electric light, Wnghl, 855 
Electric telegraph, Nott. 56 
ditto, Brett liuil Little. 29 4 
Electro coppering, gilding, 
&o., Piaget and Du Hois, 292 

Excavating machine, Pri- 
deaux, 121 

Figured surfaces, Mdlwnnl, 
225 

Filtering apparatus, Harvey, 
143 

Flattening glass kilns, Dea- 
con, 143 

Furnaces for coppers, Mi>re- 
laod, 122 

Furnaces, Grundy, 319 
Gas apparatus, Hillary, 88 
Gas meters, Crull, 91 

ditto, Dicken*uii,29J 
ditto. Edge, 247 
Gasimprovcniertts, Lowe, 142 
Gas retorii*, Walker, '2li» 
Glass, mauufacture of, Bad' 
ger and Chance, 27 

Glazing cast iron, Kenrick,27 
Gun cotton, Taylor, 142 
Gutta percha safely fuse, 
Smith, 179 

Heating buildings and apart- 
ments, Rothschild, 26 

House paiDtiug, Crease, 8^ 
Hydraulic and pneumatic 
machiaery. Walker, 389 

Impermeable lolutioo for 
stone, Teycheuue, 91 

lacruslatioD of boilers, Del- 
fosse, 14G 

Iron and brass moulds, Stew- 
art, 122 

Iron tubing, Roose, 170 
Iron wire, Reid, 180 
Japanning metals, Walton, 
351 

Life buoys and boats, Holds- 
worth, 14& 

Luck furniture and spindief, 
Pitt, 347 

Locomotive eoginea, Fossick, 
Hackworth, and Elliott, 319 

Lucomutive eugines, Gallo- 
way, 120 

Locomotive engines, Stephen- 
son, 12U 

Lubricator for machinery, 
Carter, 391 

Mdking zinc and gas, Shears, 
294 

Manufacture of gas, Lowv, 
223 

Metal rollers, Payne, 90 
Oii-ciike presser, Robj»uo,300 
Pdpifr umche ornameuin, 
Bielefield, 119 

Piers and harbours. Borri#, 
247 

Pigments or paints, Murdutk 
354 

Preservation of orgauic sub- 
stance!, Ryao, 178 
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PateoU, Propellers for Steam vessels, 
CJauBsen, S3 

Railway axlea, Waterhoose, 

Railway chairs and fasten- 
ings, May, 350 

Railway switches and turn- 
tables, Wild. 320 

Railway wheels and breaks, 
Grafton, 248 

Rotary eo^oe, Breyoton, 203 

Screw cocks, Nasmjth, 353 

Sewage manure, HlggStSS 

Sbeatbiog for abips, Muuts, 
180 

Sheet metal and paint, Wet- 
teratedi, aS5 

Ships' anchors and roasts, 
McCarthy, 179 

Ships' lo(;s and sounding 
machines, H'alker, 69 

Ships and propellers, Bn* 
ebaoan, ITB 

81ub chains, Bayli«, 950 

Bmelting copper ore, Urll,8B 
ditto Napier, 3S7 

Steam builer furnaces, Lord, 
131 

Steam boilers. Lodge, 181 

Steam eogioc reguUtors, 
Poole, 58 

Steam engines, Koowcldrn, 
SS6 

Steam hammer, Condie, 234 

Steam power for cranes, 
Johnson, 291 

Tesaelated work, Austin and 
Rammel. 89 

Tubular bridges, Fairbaira, 
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Valves for sewers. Hale, 181 
Wagon roverct, H«usod. 223 
Warping vessels, Beadoo, 
201 

Water-closets, Bunnett, 144 

Patents, specifications of, a treatise 
on, 106 

Paving, Rennie on, 81 

Psyne's patent metal rollers, 90 

Pendulum, a new regulating index 
for, Mc Ewan, 153 

Perspective simplified, Stewart, (re- 
view), 18 

Permanent railways, method of con- 
structing, 83 

Peruvian alloy, analysis of, 30 

Petenburgh (St.) 126 

Penitentiaries, construction of, 334 

Piers and harbours, Borrie's patent, 
247 

Pharos at Ostis, 104 

Photogenic experimenU. 369 

Photographic manipulation, 278 
portraits, 95 

Photogrophy, 387 

Pile-drivingt pneumatic, 388 

Flan for arreatingthe progress of fire 
in dwelling houses, 192 

for connecting the Atlantic and 
Pacific oceans, 228 

Plane and spherical trigonometry, by 
Jeans, (review), 393 

Planet beyond Uranus, 9, 64, 111 

Plymouth, elevation of the land at, 
94 

Pneumatic and hydraulic machinerv, 
Walker's, 389 

Pneumatic pile-driving, 388 

Pompeii, the Russian, 126 

Poole's patent steam engine regula- 
tor, 58 

Portable apparatus for inhaling the 
vapour of ether, 82 

forge, Qaeen's patent, 87 

Practical treatise on perspective, 
Pyne, (review), 18 

rules for gradients, 193 



Practice and theory, Rennie, 151 

Prideoux's patent excavating ma- 
chine. 121 

Proceedings of scientific societies. 20, 
61, 81, 122, 152, 183, 227,261, 
396 

Propellers, method of letting dowo 
and roising, Loper's patent, 87 

for steam vessels, lliUary'a 
patent, 88 

Propelling vessels, new system of, 94 



Quarterly papers on engineering, 

WealcS, (review), 312 
Qoeen's patent portable fitrge, 87 . 
Query, a, 368 
Quick and stow traffic, 371 



RsfTAclle, an architectural author, 29 
Ratfaelle's Breve, 26 
Rails, iron bridge, VTood's, 164 
Railway abattoir, 164 

and coal mines in Bohemia, 
29 

axles and signals. Water- 
house's patent, 247 

break, by F. Knight. 190 
carriage apparatus, Cbes- 
shire's, 190 

carriage axles, by IL Besse- 
mer, 190 

carriage break, 289 
carriage, (new), 368 
carriages. Poller's india-rub- 
ber buffers, 154 

chairs and fastenings. May's 
patent, 390 

club, 296 

curves, setting; out of, 28, 41 
cxpenrlilure, 182 
extension for speedy travel- 
ling, 385 

from Avignon fo Marseilles, 
231 

from Naples, to the French 
frontier, 29 

from the Adriatic to the 
North aea, 95 

indicator and alarum, Car- 
rick, 61 

in Switzerianri, 163 
Intelligence, 95 
lift bridge. 241,295,310 
locomotion ond steam navi- 
gation, Curr, (review), 362 

legislation, accidents and in- 
spection, 271 

mensuration, Gardner's intro* 
duction to, (review), 393 

South Devon, opening ofr 
263 

statistics, 40 

suspension bridge, Cowper's, 
309 

switches and turn-tables 
Wild's patent. 9, 320 

trains, indicator for aicer- 
talning the speed of, 153 

wheels and breaks, Grafton's 
patent, 248 

wheels, tires of, 230 
Railways and steamboats, Neapolitan, 
94 

cost of previous to 1841, 
183 

in Germany, 96 
in Italy, 96 
safety of. 41 

state and prospects of in 
France, 140 
Rinsome's patent cooling coke oven, 
320 



Ransome's patent brick maehiDe, 143 
Regiiter of new patcuts. 26, 56, 88, 

119. 142,178,223,247,290,317, 

353, 389 
Restoration of the Ulm minster, 29 
of Llandaff cathedral, 30 
of the cathedral of 

Speyer, 93 
Reading and Hsngerford railway, 

95 
Recent depressions in the land, 200 
Regulation and drainage of the Rhine, 

199 
Reid's patent iron wire, 160 
Renaiaaaace decorations, by P. Grace» 

220 
Renme's history of engineering, 50, 

75. 113, 146 
ICcnnie on Hie harbour of Ostia, 20 
Report on atmospheric waves, by \V. 

Uirt, 237 
Reviews : — 

Algebra made easy, Tate, 92 
Ancient architecture described and 

demonstrated by ita monumeots, 

L. Canina, 17 

and modem architecture, 

€ailbabaud, 49 
Architectural maxims and theorems, 

Donaldson, 202 
Art of sketching from nature simpli- 
fied, Eari, 245 
Baronial and ecclesiastical antiquities 

of Scotland, Billings and Burn, 159 

290 
Bridges of the Romans, 104 
Carpentry in divisions, A, B, C, 

Nicholson, 202 
Catechism of the steam engine. 

Bourne, 391 
Coloiseum. St. Peter's, and the Pan- 
theon, Amici, 18 
Copyright of designs, Spence, 196 
Double gauge, Stephenson, 283 
Earthwork tables, Sibley and Ruther- 
ford, 246 

Basbforlb, 202, 289 
Elements of geometry, J. D., 393 
Engineer and contractor's pocket 

book for 1847-1848, 50, 290 
Ecclesiastical and domestic architec- 
ture of England, HadQcId, 2C3 
First series of railway practice, Breea, 

92 
Hand-book of the " sounder," 203 
High-pressure steam engine, Dr. 

Alban, 45 
History of the abbey church of St. 

Alban, Buckler, 364, 393 
Introduction to railway mensuration, 

Gardner, 353 

to the present practice of 

surveying and levelling, 99 
Indicator and dynamometer, Main 

and Brown, 312 
Letter to Lord John Russell, Weale, 

312 
Life of James Gandun, the architect, 

Mulvany, 48 
Mathematical physics, Hcrapath,361 
Nanative of the recovery of the Gor- 
gon, Key, 18 
Observations on liroc, &c., Pasleyj 

310 
Post-office directory for 1847, Kelly, 

202 
Practical observations on the present 

slate of the steam engine, Gustafs- 

Bon, 193 
Plane and spherical trigonometry, 

Jeans, 393 
Practical rules on gradients, Ibbetson, 
195 

treatise on perspective, 19 
Quarterly papers on engineering, 
Weale, 312 



Railway locomotion and steam navi- 
gation, Cnrr, 362 
Select writings of Robert Chambers, 

02 
Sketches, graphic and descriptive. 

Blackburn, 363 
Short trcotiio on the steam engine, 

Hann, 193 
Tradesman's book of ornamental de- 
signs, Leith, 202, 217 
Turning and manipulatioo, Holt- 

zapfrel,51 
Revue du Havre, 296 
Rhine, adorning of the, 123 

regulatiun and drainage of, 
199 
Richardson, on ventilation of mines, 

155 
Richardson's reversing waterwbeels, 

141 
Rider's patent truss frames, 87 
Ritchie, on vcutllutiug buildings by 

hot water, 153 
Rivera and watercourses, legislation 

of, 162 
Road over the Alps, 162 
Roads, Whitworth on the cleansing 

of, 201 
Robert's, Lieut., mortar, 101 
Robinson, Dr.. on the docompotition 

of water, 258 
Robsoo's patent oil-cakc presser, 390 
Rome, Arcbseo logical Institute of, 29 
Romney marsh, sea defences, 20 
Roose's patent iron tubing, 179 
Rope machinery, < 7 
Rope, China grass, 400 
Rosse's, Lord, telescope, 234 
Rotatory engine, Ureynton's, 293 

Cordes and Locke's, 
38,61 
Rothschild's patent for heating apart- 

meuts, 26 
RoucDi, abbey near it, 94 

and Havre railway, 95 
railway from to Pans, 140 
Rowell, on evaporation, 258 
Etowney's, Dr., analysis of Bohemian 

glass, 64 
Royal Academy, 95, 174, 400 
Artillery', 367 
Botanic gardens, 163 
Institute of British Architect!. 
6, 26, 62, 82, 123, 155, 192, 227, 
261,367.397 

Italian opera, Coveni garden, 
296 

navy, armament for, 161, 315 
Scottish Society of Arts, 25, 
61, 81, 123, 152, 192 
steam navy, 63 
Rngendes, the painter, 63 
Russell, on the interior forms of 
buildings and laws of sound, 82. 
124 

on engineering works ex- 
posed to the sea, 125 
Rutherford's self acting cart-drag or 

break, 153 
Ryan's patent for preserving organic 

substances, 178 
Safety of railways, by M. de Bou- 
reuille, 4 1 

rein, Miller's patent, 26 
Saint Alban's, architecture of, by 

Buckler, (review), 392 
Saint Bavon, Ghent, paintings and 
carvings of, 93 

Denis, internal fittings of, 60 
Germain L'Auxerrois, 31,399 
Paul's church, Alnwick, 28 
Peter's at Rome, 126 
Peteribugh, 126 
Sandstone, sculptured, impervious to 

the climate, 154 
Salter on colouring geological maps, 
287 
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Salf a expanding; die, 295 

SiamUry reguiatioDi of the metropo- 

U». 136 
"Sarah Sanda" tteam Tfssel, 189 
Sawing en^ne, Cochran's, 200 
Sceaarj and decorationg of theatru, 

Dwyer od, 187 
Scbinkel on art-cnlittre, 226 
School of design, gorernment, 13,399 

engineering, Dublin, 31 
Scotland, antiqaities of, by Billings 

and Burn, (review), 1J9,'290 
Scott's hydraulic machine, 287 
Screw propeller, 170 
Sea, Brucbhausen's new theory of, 
135 
defences of Romne; m&rtb, 2C1 
margins, ancient, by Robert 
Chambers. 260 
serpent, foitil, 199 
Seasoning of timber and casks, 183 
Sea walls, construction of, 215, 251, 

281 
Seine, navigatioa of the, 162 
Select writings of Robert Chambers, 

(revicwj, 92 
Senegal, public works in, 1C2 
Setting out railway corres, 26, 41 
Sewage and drainage, 170 

inanare, Higgi's patent, 58 
notice of, by Renuie, 79 
SbAkapeare ctiff, 126 
Sbears's patent z.inc and gas, 294 
Sheathing for French vessels, 335 

for ships, Munti's patent, 
183 
Sbeemesi. fortifications at, 30 
Sheet metal and paijit, Wetterstedt's 

patent, 225 
Ships' anchors and masta, Maccarthy't 
{Mteot, 179 

and propelteri, Buchanan's 
patent, 178 

logs and lounding macbinei, 
Walker's patent, 59 

logo, Gustafsson's, 375 
Short time for building operatives, 

263 
Siblej and Rutherford's earthwork 

Ubies, (review), 240 

Silvering glass, Drayton's patent, 192 

Sketches of decorative paiuiing in 

the middle ages, by G. blackburne, 

(review), 363 

Skimming ladles for poaringcast-iron, 

263 
Slab chains, Baylis's patent, 356 
Muice ciiekit Nasmyth's paleot, 353 
gate and railway lift bridge, 
310 
_BiDdtiag by electricity, 256 

copper ore, Bell's patent, 

Napier's patent, 357 
Snith'aapparstuafor melting Einc, 20 
gotta percba safety fuze, 179 
steam indicator, 399 
Smitha' water tue-irons, 27 
Smyth, Professor, on the changes of 
position in transit instrameot(,286 
Soaoe, Sir J., memoir of, by G. 

Bailey. 19 
Society, Chemical, 156 

of Arts, London, 24, 61, 81, 
122, 153, 192, 229 

Royal Scottiib^ 25, 
61, 81. 123, 152, 192 
Society of Decorative Art, 396 
Soil of Egypt, rise in the, 1 26 
Solly on the impurities of water, 185 
Suund, laws of, by Russell, 82, 121 
Southampton docks, 170 
South coast and London and Brightoa 
Milway, 95 

DeroQ railway, opening of, 
S65 



South Staffordshire minet, 30 

S|»anish surveys, 199 

S}iecd on railways, 317 

Sjicnce on patents, (review), 106,196 

Spinning jenny, invention of, 77 

Stability and strength of Uungerford 

bridge, 73 
Stagnant water, 335 
Stained glass, 86 

Staite's light from electricity, 399 
Star catalogues, 255 
Statistics of railways, 40 
Steam boilers, Lodge's patent. 161 
coaches, Rennie on, 115 
drainage, Rennie on, 76 
engine, high pressure, investi- 
gated by Dr. Alban, (review), 145 
engine, Lighthall't patrnt, 87 
engine, Loper's patent, 87 
engine regulator, Poole'a pa- 
tent, 58 

engine, Rennie on, 50 
engine, treatise on, by J. Hann 
(review), 194 

engines, Knoweldeo's patent 
356 
Steamers for the Ganges, 30 

government, armament for, 
161,315 
Steam hammer, Condie's patent, 224 
Heppel on the expansive ac- 
tion of, 227 

indicator, Sydney Smith's, 399 
jet for ventilating, 230 
navigation and botany, 256 

new act on, 30 
on the expansive action of, 
228 

packet company, Brightoa 
and continental, 263 

power for cranes, Johnson's 
patent, 291 

ship " Gorgon," recovery of, 
(review), 18 

ship " Great Britain," 31, 109, 
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■hip " Sphynx," recovery of, 

temperature of, 351 
vessel *' Express," 263 
vessel " Prince Meiteruich," 
164 
Sleara, working of expansively, 370 
Stephenson on the doable gauge (re- 
view), 289 
Slepheoson's railway evidence, 317 
three-cylinder locomo- 
tive engine, 120 
Stewart's improved chimney cans, 
153 

patent iron & brass moulds, 
122 
Stone bridge over the river Meuse, 

343 
Stone lifter, 262 

Stone, lithographic, in Arabia, 111 
Strode's pneumatic hydrauUc engiue, 

317 
Submarine telegraph, 31 
Suez, cutting of the isthmus of, 126 
Solpharic acid, lecture on, by H. 

Noad. 262 
Sunderland harbour improvements, 

by J. Murray. 189 
Sun, the central, HO 
Surgeons, college of, 400 
Surveying, Rennie on, 150 
Suspension bridge, Lambeth, 127 

bridges in India, Dredge's, 
31.263,289 

railway, Cowper's, 
369 

■train on the plat- 
form of, 97 
Swinemiinde, harbour of, 93 
Symmetricid beauty, ilay od, 25 



Syracuse, ancient, Angell on, 35. 62 
System of colouring geological maps, 
Salter's, 287 



Tait, G., on white light, 25 

Tait, W., on setiuig out railway 

curves, 41 
Tangible astronomy, 255 
Tate on the expansive action of steam, 

228 
Tate's algebra made easy, (review), 92 
Taylor's patent gun cotton, 142 
Telegraph, electric, llighton's, 400 
Telegraph, electric, Renuie on, 148 
electro-magnctic, Nott's 
patent, 123 

the Admiralty, 164 
; Telescope, Lord Rosse'a, 254. 
Temperatare of steam, 351 
Termcsaus, discovery of, 34 
Terminus of the Paris and Lyons 

railway, 29 
Tessellated work, Austin and Ram- 

mell's patent, 89 
Test for dialinguishing steel from 

iron, 335 
Teycheune's patent impermeable so- 
lution for itonc. 91 
Theatres, new, at Vienna, 29, 163 
Theatres and public buildings, acous- 
tics of, 29 
Theatres, scenery and decoration of, 

by Dwyer. 23, 187 
Therroogcaic drawing, 94 
Thrust of arches, 67 
Tidal harbour board. 399 
Tides of the air, 255 
Tides, on the progress of, 259 
Timljcr, Burncttixiog, 28 
Tires of railway wheels, 230 
Towns, on the air and water of, 127 
Toynbee, on ventilation being ren- 
dered comjiulsory, 155 
Trabeate and Arcuate architecture, 4 
Tradesman's book of aroameDtai de- 
signs, by S, Lcilh, (review), 202, 
247 
Traffic, quick and slow, 317 
Transit instrument, Prof. Smylh on 

the changes of position, 286 
Trent valley railway, 95 
Tribute to British science, 400 
Trieste and the Riiine, communica- 
tion between, 95 
Trigonometry, plane and spherical, 

by Jeans, (review), 3^3 
Trinity church, Edinburgh, demoli- 
tion of, 31 

Paddington, 31 
Truss frames of bridges, Rider's 

patent, 87 
Tubular bridges, 64,376 
Tunocl across the St. Lawrence, 310 
Tunnelling of the Alps, 30 
Turbine, the, 77 
Turkish honours, 400 
Turner, H., on ancient decorative 

art, 22 
Tuscan "maremme," 175 
Tyre and Sidon, Newbold ou, 112 
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Ulo) minster, restoration of, 29 
Universal lime table, Biuhfortb'a^ 

University college, 290 
Uokel ou the Khine, moving moun- 
tain near, 93 
Uranus, plauet beyond, 9, 04 



Valley, the Cbamooix, 1C3 



Valves for sewers, Hale's patent, 
191 

Vuques, Senor, death of, 3GS 
Venice, and her arts, by F. Lush, 

342, 373 
Ventilating buildings, Ritchie^s me- 
thod of, 153 
Ventilating, ateam jet for, 230 
Ventilation of house of lords, l/S 
Ventilation of miuea, Ricbardsoo 

ou, 155 
Ventilation, Rennie on, 149 
Ventilation, Toynbee's paper on, 155 
Vessels, iron, Rennie on, 146 
Vienna and Trieste Alpine rtiilwav, 

193 
V^ienoa, new theatres nt, 20, 163 
Volcanic formatiuos, urteaian wolU 

in, 808 
Volcanoes, Lyell ou, 185 
Voltaie battery. 94 
Vulo«otsed iadia rubber, 180 

W 

WaRon covers, Henson'a patent, 223 
Walker's patent gno rciorta, 2l>l) 
M'alker'a patent hydraulic and pneu- 

niutic uacbinery, 3tiU 
Walker's patent shipi,' togs and 

sounding machines, 59 
Walkinahaw'fl water-balance wind- 
ing machine, 177 
AVHltua'a patent fur Japaunlng me- 

taU, 355 
Warcup'a patent atmospheric niU 

way tubes, 90 
Warming and ventilating uf ooiv 

bouse of peers, 202 
Waroer a invcotioo, ibe * long range' 

(review), 159 
Warner's ' long range,* Sir Howard 

OougUa on, 197 
Warping veaaels, Beadoo'a patent, 

291 
War plan, Lord Duudouatd'tt, 127 
Water as fuel, 72 
Water balance winding machiuei 

Walkiotihaw'g, 177 
Water, decomposition of, by Dr. 

Hobinson, '258 
Water, deeompusitiou of, by Wilson, 

150 
Water, evaporation of, 130 
Waterford and Limerick railway, 91 
Waterhouse's patent railway axleij 

and diguals, 247 
Water, impurities o(, by f^aWy, 180 
Water, on the measurcnienl of, 134 
Water, test by Dupaequier, 103 
Water tue-irons, emiUis', 27 
Water wheels, Dripps'a patent, 8T 
Water wheels, Lamb's patent, y7 
Water wheeU, Itennir ou, 77 
Water wheels, Uichardsou's revers- 
ing, 141 
Waterworks, Rennie on. 78 
Wave of trauslaiion in connexion 

with the nvrthern drift. 94 
Waves, on the action of, by Airy,354 
Wcale's letter to Lord J. Uussell, 

(review), 312 
Weale's quarterly papers oo eu- 

gineeriDg (review), 312 
Wear and tearou broad and narrow 

gauge, 317 
Wellitigtuti alutue, 6 
Wells, arleAiun,7!> 
Weatiniostcr abbey, 03 
Westminster bridge, removal of, 5 
W estmiuster, new palace at, 2 J 1 , 233 

284 
Wctlersledt'a patent sheet metal aud 

paiui, 225 
Whitehaveuand Alaryport railway, 

00 
Wliite ti(;hl, Tait on the production 
of, 26 



Whitwortb, oo el«aiuiDf roads and 
ttreeU, 261 

Wicket-gate for oanal locks, Low- 
thorp's, 344 

Wight's improTements in railway 
carriages, 62, 163 

Wild's patent railway switches aod 
lam-tables, 0, S20 

Wilkinson on heated air, 191 

Willis, Prof., on Canterbary cathe- 
dral, 109 
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Willis, Prof., on the sepulehre at 

Jerusalem, 192 
Wilson on the decomposition of 

water, 156 
Wilson on the electric spark, 123 
Wire suspeosioa bridge, 296 
Wisbeach, new docks at, 31 
Wishaw on heated currents, 193 
Wood house on solar and lunar nuta- 
tion, 101 
Wood's iron bridge rails, 164 



Workhouse, City of London Union, 

competition at, 398 
Working steam eipansirely, 370 
Wright's patent electric light, 355 
WroughMron tubular bridges, 376 
Wyatt, Digby, on the art of mosaic, 

81 

Y 

Young's patent for safety from the 
explosion of ether, 123 



Zinc and gas, Shears's patent for 

manufacture, 294 
Zinc, Smith's patent apparatus for 

melting, 26 
Zuyder-xee, drainage of, 30, II 
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Angles, meuurement of, 7 cats, 313, 

351 
Aqua Virgiire, 105 
ArchQs, Barlow on, 15 cuts, 211, 249 

thmit of, 5 cuts, 67 
Architectural earrings, 3 cuts, 65 
Area gratings, 2 cuts, 88 
Atmospheric railway tubes, 2 cuts, 90 
Breakwater in Delaware bay, 281 
Brick machine, 2 cuts, 145 
Bridge over the Menu, 348 
Centre punch, 263 
Chandelier suspenders, 4 cuts, 58 
Civil Engineers' Institution, 72 
Copying preues, 2 cuts, 390 
Cranes, steam power for, 291 
"Cricket" steamer, 332 
Dee bridge failure, 6 cuts, 223 
Electric light, 355 
Electro coppering, gilding, &e., 2 

cuts, 292 
Expanding die, 2 cats, 295 
ExpansiTC steam, 370 
Esplosion of locomotiTe engine in 

United States, 245 
Filtering apparatus, 2 cuts, 43 



Furnaces, improvements in, 4 cuts, 

319 
Gss, manufacture of, 224 
meters, 2 cuts, 290 
Gate of Auguitui at Fano, 102 
Glass, improvements in, 27 
Heating apartments, 2 cuts, 26 
Hydraulic and pneumatic mahinery, 

389 

log, 4 cuts, 375 
machine, 6 cuts, 287 
Iron tubing, 180 
Leeghwater steam engine, 2 
Life buoys and boats, 145 
Lighthouse apparatus, 2 cuts, 385 
Lock furniture and spindles, 357 
Locomotive sxle box, 5 cuts, 318 

slide valve, 177 
Long range, Warner's, 198 
Lubricator for machinery, 2 cuts, 391 
Model experiments, 352 
Motion of fluids, 98 
Oil>cake presser, 4 cuts, 390 
Ostia, castle and harbour of, 2 cuts, 

20 

Claudius's port at, 103 



Ostia, pharos at, 104 
Piers and harbours, 3 cuts, 247 
Platform of a suspension bridge, 97 
Pneumatic and hydraulic engine, 3 
cuts, 317 

pile-driver, Clarke and Var- 
ley's, 91 

pile-driving machine, 388 
Preservation of organic substances, 

178 
Propellers for steam vessels, 2 cuts, 

88 
Railway chair and sleeper, 2 cuts, 
146 

chairs, 2 cuts, 390 
curves, 2 cuts, 41 
switches and turn-tables, 4 
cuts, 329 

wheels and breaks, 248 
Reversing water wheel, 2 cuts, 141 
Rotary engines, 293 
Screw cocks, Nasmyth's, 5 cuts, 353 
Screw propeller, 170 
Sea walls, 3 cuts, 215 
Ships' anchors, 179 

and propellers, 2 cuts, 178 



Ships' logs and sounding machines, 

5 cuts, 59 
Slub chains, 3 cuts, 356 
" Sphynx" steam sloop. 111 
Steam boilers, 2 cuts, 181 

engine, Knowelden's, 2 cuts, 

356 

hammer, 3 cuts, 224 
indieator.Sydney Smith's, 399 
Stone lifter, 262 
Tessellated work, 7 cuts, 89 
Theory of the earth, 3 cuts, 99, 131 
Tubular bridges, 2 cuts, 143 
Tne irons, smiths', 2 cuts, 27 
Turning and manipulation, 15 
Universal time table, Bashforth's, 7 

cuts, 306 
Warping vessels, 291 
Water-balance winding machine, 2 

cuts, 177 
Water closets, 3 cuts, 144 
Wicket-gate for canal locks, 3 cuts, 

244 
Wronght-iron girder bridges, 4 cuts, 

377 
Zinc, apparatus for melting, 26 
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THE LEEOHWATER STEAM ENGINE. 

DRAINAGE OF THE HAARLEM LAKE, HOLLAND.—^rtf f fWert .' Messrs. J. GiBBS and A. D£AX. 

(IVith Tno Engravingti Plata 1 and 2.) 



.'be geographical changes nrhicli are produced oear the erobou* 
ctaures of riren bj deposition of alluvial matter are in no part of the 
world exhibited in a more remarkable manner than in the delta of the 
Rhine. The natural operations of that river interest the antiquarian 
by the remoteness of their date, tbA geologist by their extent and 
physical character,* and the eugineer by the grand artificial works 
undertaken to resist or modify their effects. 

The Rhine on entering tht> Low Countries divides into several 
bnoebe* : the southernmost of these, the Whaal, reaches the sea near 
Kampen; the most northern branch is nearly at right angles to the 
former, and empties itself into the "rolling Zuyderzee," and another 
bnocb passes Rotterd.im. The Rhine proper continues its enfeebled 
course to Leydea and UtrecSit, and, nearly exhausted by the numerous 
canals which are connected with it, Gaally reaches tbe sea by a small 
artificial sluice. Its fate has been aptly compared to that ofade> 
Ihraaed monarch, who is deprived even of the satisfaction of attracting 
admiration and sympathy by the grandeur of his exit. 

It is ^ttj interesting to observe bow this delta has been altered 
even in the historic period, lathe time of the Romans the Rhine 
had but two branches; Virgil calls it bicornit, and Tacitus says that 
tbe largest of these branches, that nearest to Gaul, is called F'akcUum.f 
Even in the days of Charlemagne, tbe Rhine communicated with the 
Eaeaot, by abraoeh of the Meuse, which has since entirely disappeared. 
A great inundation, a.D. 860, destroyed the regularity of the mouths of 
tbe titer. But perhaps the most remarkable alteration of all has been 
tbe conversion ot the Zuyderzee from anl^und fresli>water lake, such 
at it it described by Pomponius Mela, into a gulf of the sea. This 
dlaogetook place in the 13th century, and was the result of violent 
•tonns, during which the sea destroyed tbe barrier between itself and 
tbe lake. Traces of this barrier still exist in tbe islaodd and shoals 
between tbe Uelder and Ter>sbt>.lling. 

The natural division of the R bine into two braocbes was first dis- 

■ ti la calruUted (Aniiecl** GaoloRT. 1.7), that ttrta at «!ftht tbouiAod million* of ton* 
gC sililTt*! mad ve cvricd dowa by itie •ireant koaualljr. Th« Rrcal«r part of Itkia aoU i* 
d«pu«*t«d In Uulland. 

t The paMaoc In Tacitus (Ann. 11. K,) »eem» tomorhit Incooalatent nritb anotlirr la 
(kMar (IV» BrlT. 0«U IV. 10), wbere, after a lenicoce of irbich ib« Irxt I* cvideiiUr cor. 
npt. nd Ihc inraalng (lo at at Irani, obacurr, It li (alii, " UbI Oceaoo appropioquat. in 

MmdiAait partrt, mulili, ingCDtibuaquc iniulit cd^ectti multlaqae capltlbw* in 

OsMNCoi Induit." It ba» breti tuppoaeii, Itowevcr, Ibat Cat sr tpetk* mcrtlyof tfa* 
Mbvrdloatr ttrvAou and maulbi near tbe coast. 

No. 112.— Vou X.— Jamuabt, lB-17. 



tuibed by tbe Roman legions under Drusus, who, in the 12tb year before 
the Christian era, dug a canal from the Rhine to the small river Sala, 
ai a military defence. Thia canal soon became enlarged by the force 
of the current into a. third branch of the Rhine. A fourth branch, tbe 
Leek, was created subspqueotlVi IP a similar manner, during an insor- 
reclion under Claudius Civilis. 

In our own times another important change is about to take place. 
The Luke of Haarlem is a large fresh water lake, between Leyden and 
Amsterdam, and communicates with the Zuyderxee. The project of 
draining this lake has been long enterlamed. Tbe bottom consists of an 
alluvial deposit, well suited fur agriculture. It was at tbe end of tbo 
last century, when steam engines began to be used for drainage, that 
the idea of emplojing them in draining the Luke of Haarlem was 
first entertained. The idea was but the extension of that which had 
already been practically ezempli6ed in the drainage of the Beilm and 
Diem, in Holland. The longest side of the lake of Haarlem is parallel 
to the sea, and ia separated from it by a very narrow strip of land. 
Moreover, Ibe level uf tbe lake is some twenty feet below that of tbe 
sea. When, therefore, the drained country is covered with villages 
and farms, it must be well protected by dikes, or the sea may some 
day perhaps pay the sober Datchmnn a visit for which even their 
amphibious nature has not sufficiently prepared them. 

In order to ascertain tbe most approved method^ and at the same 
time the most economical manner, of draining the lake, the Dutch 
tTCivernraent appointed a Commission of Engineers to report upon the 
best means and to examine the various plans of drainiigi^ adopted in 
England. After examining a great variety of sehemps and proposals, it 
was determined to adopt the plan submitted by Mr. Joseph Gibbs and 
Mr. Arthur Dean — who have, by close attention to all the details, pro- 
duced an engine which is worklrtg ««ilh great efToct and astonishing 
economy of fuel. It is proposed to have three engines of the same 
power, anri three sets of pumps. 

The first of these engines is now in operation, and the engineers 
have furnished us with the following description, which is replete 
with valuable and interesting inform itioo, and is accompanied by 
ample illustrations of the details. The means taken to avoid shocks 
or impulses in an engine of this magnitude are especially worthy of 
attention. 
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DtSCRIPTION Ot THE ttVQlN£S. 

Tke Leegkrpakr Engine, as sbown in Figs. 1, 2, aod 5 of the accom- 
panying Encraviog^, Plates 1 and 2, li.is two steam cylinders A and C, 
one within Uie other, united to the samt' bottom X, but th« inner one 
is not -ittached at the top, a clear spuce of 14 inch pxisling bi4we?n 
it and lh«* cover, which serves for both cylinders. Tlielirge cylinder 
A, is 144*37 inches diameter and li inch thick, and C, the small cy- 
linder, 84*25 inches diameter and li inch thick; both are truly bored 
out, and the small cylinder is also turned on its outer circumference. 
B is a steam jacket fur the br^e cylinder, cast iu 13 segments — which 
is again enveloped by a wooden casing /, having 4 iacbes of peat 
ashes between them. 

Pialona. — The small cylioder C is 6tted with a plain piston of 5474 91 
square indies area, and the lurge cylinder A is occupird by an 
annular piston of 10,323-3li square inches area. The ureas of the two 
cylinders, ;ifter deducting 472'S square Indies for the thickness of 
tmall cylinder, are as 1 to 2*85. The internal and eitt-rnal packings 
of the pistons consist of bard cast iron segments at bottom, with g.isket 
above, preued down by glands, also in segments; the open spaces in 
the pistons c c are filled with cast Iron plates, and the tops of the 
pistons have moveable cast iron covers. 

Cap or Crotahead. — The pistons are connected to the great cap or 
crosshead G by the main piston rod Y, of 12 inches diameter, and by 
four small rods y of 4i inches diameter (figs. I and 5). The greiit cap 
G has a circular Ijody U feet 6 inches diameter, divided into eight 
compartments, which can be Slled with cast iron weights ; from its 
centre a guidi- spindle g pusses through astufling box placed in the 
centre of a great beam uf timber 2 U'et square, which passes iicroM 
the engine-housi', and is secured to its wads; there are two other 
guide rods, 6, which puss through stuffing boxes in the arms of ihe 
great cup (r, and are secured to tlie upper and lower spring beams. 

Plungers. — Suspended from the arms of the great cap are two 
9'itu plunger poles F, working in plunger cases D; attached to D are 
two valve nnzzles d", conn<'Cted with st>ind pipes d't by two brunch 

tipesrf'"; the valve nozzles are connected with each other and an 
ydroslalic equilibrium valve nozzle O, from the bottom of which a 
branch piece is connected with Ihe stand pipes d' by the pipes d'"*. 
The exterior surfaces of the plunger cases D, are turned truly, so us to 
allow the rin^s^g to slide up and down freely; the rings are sus- 
pended from the great cro«shead by rods ts, and are furnished with cro.«s 
iiearing^, on which the jxws of the two air-pump balance beams E 
rest: the inn^^r ends of these balance beams move in a perfectly verli- 
cjil line, and the outer ends are furnished with rollers working between 
guides, to allow for the variation of the beams during the up or down 
stroke. 

jlir Pump. — From the centre of tins air-pump balances, the two 
air-pump plunger pistons n' are«u4peDded(hg.2); diameter of plunger 
pistons 40 in., stroke 5 feet; the two air-pumps N are united by a 
branch piece with the bottom of the condenser M. Tlie condenser tias 
an intennittant injection by a valve 8-in. diameter, and a constant in- 
jection by aootlier valve of 3-iu. diumeter. R is the coodeiuer cis- 
tern. 

Pipe* and Valeta* — L is the steam pipe (2 feet diameter) from tbe 
boilers; in it is placed a double-beat governor valve of IG-io. diam« 
eter. 

P, the indncllon vdtve, IG-in. diameter and Dozxte. 

Q, Eqailibriuni valve, 20-in. diameter and nozzle. 

ii, Eduction valve, 2G-tD. diameter and nozzle. 

q, Equilibrium steam pipe. 
The induction and equilibrium notzles are each connected to a sepa- 
Mte port cast in the cylinder's buttom. TIk' eduction nozzle is con- 
nected by a pipe M, 31-in. diameter, to tbe branch-pipe M of thcf 
con<leuser. The pipe M is also connected to the bottom of the cy" 
Under, lu which a port is cast, nliich communicates with the apaee 
under the annulur piston; by this arrangement a coastant vacuum is 
maintained beneath that piston. 

The Hand Gear is connected to the weigh post K, and the plug rod 
is worked by a lever und shaft T, the outer end of which is slutted 
and worked by a pin ou the sliding ring e. 

Pttnijjs — The engine works eleven pumpt of 63- in. diameter ; each 
pump is fiirtiishtul with a cast iron balance beam U (fig. 1), which 
radiates from the centre of the piston rod; the inner and outer anas 
are of equal lengths from the centre gudgeon. The inner ends of tbe 
balance beams are furnished with cast iron rollers, working against a 
plate, fitted with guides for each roller, which is screwed up against 
the uudor-stde of the great cap; each beam is connected to the cap 
by two slutted bridles, to ensure si multaueous upward motion during 
the up-atruke of the engine. From tbi; outer end of the balance 
beam the pump piatou is suspended by wrought itoa roda, S-in. diain- | 



eter and 16 feet long, and an additional length of 14 feet of patent 
chain cable attachea to the pump piston. Fig. 3 shows a section of 
one of the ^umps, and Gg. 4 an elevation of the piston. A, workii^ 
barrel, Ij3-in. diameter; B, windbore and clack piece; C, tbe piston 
or bucket; D, bottom valve and seat. 

The pump piston C is of a peculiar construction; it is composed 
of a wrought iron centre piece, 1 inch thick; (rrnily bolted to this 
piece are two double elbow frames of cast iron, called " the cradle«;*' 
the elbows are faced with gnn-raetal plates ; the cradles serve to sup- 
port two wrought iron semi-elliptic valves c c, which occupy the wholtt 
area of the pump when they fall out, and constitute in ftct the piston. 
These valves are edged with wood, having a piece of leather on the 
upper aide secured by a wrought iron gland ; the valvt s are hung to 
the centra piece at about 3 inches from their lower edges, so that 
when they open during the down stroke, any dirt or sxnd which has 
lodged on tbe bottom may f.itl through. Attached to the centre piece 
are two pbles of cast iron, which serve as ballast to sink the piston ; 
these ends are cast with a jaw, in which pieces of woud are secured 
to prevent friction against the aides of the pump and to give steadi* 
ness to the piston. These pistons require a weight of 1*4 lb. per 
square inch of the area of the pump to sink ihpm with the velocity 
required upon the down stroke. The pump pistons of the Leeghwater 
are not furnished with guides, as shown in figs. 3 and 4, and work very 
well without them : but tbe pistons for the pumps of the Cruquim 
and Van Lynden engines (now constructing for the drainage of tha 
Inke) will have guides^ as shown in the diawlngs, in consequence of 
the diameter of the pumps being increased to 73 inches. 

Pump f^altea.—T\iQ bottom valves have cast iron seats secured to 
the windbore, the valve beats are of wood, and the valves are simply 
plates of wrought iron, 1 iuch thick ; the valves are nut hung on fixed 
joints, but are each fixed to a bar, the ends of which are entered in 
cast iron slot pieces, allowing a rise of 1^ inch, so that the valve can 
rise altogether from its beat, and give a large water passage all 
round. 

Potter of Engines. — The steam and pump pistons both perform a 
stroke of 10 feet in length: each pump by calculation should deliver 
6*02 tons of water per stroke, or tili22tons for the eleven pumps; 
but by actual admeasurement of the quantity delivered, it is found to 
be 63 tons. The loss might be reduced, but probably at the expense 
of increased friction. 

The Engine House is a massive circular tower, concentric to the 
cylinders; on its walls are placed the eleven pump balances radiating 
from its centra, shuwn in tbe accompanying sketch. The pump 




balances a, 6,c. are placed at 120 degrees from each other; dd, ee, ff 
g g, are placed opposite each other: therefore, by this arrangement^ 
the equilibrium of the great cap of the engine, undRr which the inner 
ends of all the bidance.s are concentrated, is nut in any way disturbed. 
If any of the pumps require repairs, tbe opposite pairs can he easily 
detached, without causing more than a trivial delay to the working of 
the engine. 

TAe Action of the engine is very simple ; the steam being admitted 
into the smaU cylinder, the whole of the dead weight and pomp balance 
beams attached to the great crossbcid are elevated with it, and the 
steam being cut otf at such portion of the stroke as may be rf?qutred» 
the remaiader is effected by the taotneatura acquired by the dead 
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weif^ht and the pressure of the expanding steim upon the amalt pis- 
ton (tbe pnmp pistons at the Siitie time make their down stroke); at 
^m the end of tlie up stroke a pause of one or two seconds is requisite, 
^m %o enable the valves of the pump pistons to fall oot, so that upon the 
dovrn stroke of the steam piston they may tak« their load of water 
without shock. Durii'g tins time it is necessary (o sustain the great 
aroMliead ,»n(\ itn load of dead weight at the point to which it was 
elevat<>d by the up stroke, as otherwise it would fall back until the 
expanded steam under tlie small piston was compressed to a density 
equal to the pressure p^r square incb of the load lifled, or would 
emose a very violent shock upon tlie pump valves by suddenly throw- 
ing them out against the sides of the pumps. To avoid these evils, 
tbe hriiniulic appumtus D F was devised. 

Hydraulic ^ij/paraha. — When the engine makes its up stroke, the 

^m plunger poles F (which form part of tbe dead weight) are lifted, and 

^H |2m water from the stand pipes find ref ervoirs (/' flows through the 

^M Tatves <f", und follows up the plunger poles as fust as they are ele- 

H^ Tat«d. At tlie end of live stroke the spherical valves instantly close, 

™ and the dead weight is suspended exactly at the point at which it had 

•rrived— and, of course, if the valves are tight, could be maintained 

there for any given period ; in consequence of ail strain being thus 

removed, there is no pressure to close tbe valves of ih'^ pump pistonH 

I beyond their own weight ; therefore, they fall out without the slight- 
est shock. To make the down stroke, the equilibrium steam valvo 
Q, and the hydraulic valve O are opened aimuUanecuily : the water 
from beneath the plungers escapes to the stand pipes and reservoirs 
by the pipes d"", and the steam from the small cylinder passes by the 
^^pipe 9i round to the upper side of the sm^dl and annular pistons, puts 
^Vibe pressure on the small piston in equilibrium, and presses upon the 
annular pistou fbent?atb which a constant vacuum it maintained), in 
aid of the dead weight now resJing upon the inner ends of tin' pump 
bolanCi'S : by the united elfort, the pump pistons are elevated and the 
water dischargrd. Before the next stroke is made, the eduction 
valve is opened and a vacuum formed over both pistons. 

80 well does tbe hydraulic apparatus just described, effect the ob- 

^m ject for which it was designed, that the Haarlem-mer Meer Comrois- 

^Patoners have decided to use only eight pumps, but of TS-in. diam., for 

^^ tbe oth<'f engines; the cliief reason for the adoption of the 63-inrllj 

|romn« for the LeegJiwalcr Engine having been tlie fear of tbe shocks 

^K to which such large pump pistons are ordinarily liable. 

^B BoikT»> — Tbe Leeghwater Engine is furnished with five cylindrical 

^'Voilers, each 30 feet long and feel diameter, with a central tire lube, 

4 feet diameter: a return flue p;isses under the boilers to the front, 

■ad then splits along the sidt-s. Over the boilers is a steam chamher, 

4 ft. 6 in. diameter and 42 feet in length, commuuicnting with e:ich 

boiler; from thence a steam pipe, of 2 feet diameter, conducts the 

gleam to the engine. The steam space in the chamber, boilers, and 

{npei« nearly I32U cubic feet, and as tbe engine draws its supplies 
rom such an immense reservoir of steam, no " primage" tikes place, 
and a very uniform pressure upon the pistun is obtained until )lie in- 
duction valve closes. These boilers have produced steam enough to 
work the engine to the net power of 400 horses. The Cruquius and 
Van Lynden EUigines will have boilers capable of working to 50D 
bocses' power if required. 

The Drainage. — Prior to the cotistructlon of the engine.house, &c. 
an earl hem dam of a semi-circular form was thrown out into the 
lake, to enclose about )| acres; after the water was pun.ped uut 
firom within the dam, a strong piled foundation was mad'>, and the 
maaonry commenced at the depth of 21 feet below the surface of the 
Uket a small steam engine was erected to evacuate the water from 
the dam. When the Leeghwater was completed, tho Commissioners 
(!»termin«d to test its merits fully before deciding on the conslructioo 
of tiie other engines upon the same model; and as lliey had the means 
of evacuating the water within the dam to uuy level required, the 
Leeghwater could be tried and worked cootinuoualy under any cir- 
cumstances, precisely similar to those which will occur ditrir>g the 
drainage of the lake, if, instead of discharging llie water from (he 
pumps into the upper canal, it was allowed to (all back agaiu to the 
ievcl from whence it was derived. 

Tbe average depth of the lake is 13 feet below the genersd level of 
the surface water of the can:*l and watercourses conducting to the sea 
aloices ; vthen the communications between those waters and the lake 
are closed, the engine will at first have only the head of water caused 
by the discharge from the pumps af^ the friction of the raachinerv, 
to overcome; in this state, all the tilling plates or ballast of the great 
cap and pistons will be tiken out, and counter-balances added to the 
pump bal tnc«! beams " out of doors," so as to take up as much of the 
dead weight attached to the great cap as nay not be required for 
working the engine; as the lift becomes greater, the* de.id weight 




"in doors" will be gradually added. In this manner, the engine was 
worked fur a considerable time, to get all the parts in good working 
order. A sub-committee of the Commission conducted a series of 
experiments, and satisfied themselves that the Leeghwater will per- 
form a duty of 7:> million ponnds, lifted one foot high, by the con- 
sumption of 94 lb. of good Welsh coal, whilst exerting a net effective 
force of 350 hornes' power. With a lift of 13 feet, the engine easily 
worked the eleven pumps simultaneously; the net load of water lifted 
being 81*7 tons, and the discharge G3 tons, per stroke. 

When the bed of the lake is cultivated, the surface of tbe water in 
the drains will be kept at 18 inches below the general level of the 
bottom; but in time of winter floods, the waters of the upper level 
of tbe country will be raised above their ordinary height: in which 
case, to keep the bed of the lake drained to the regulated height, 
the lift and head may be increased to 17 feet. To test the power of 
the engine under these circumstances (and without regard to the con- 
sumption of fuel), the whole of the 11 pumps were worked simulta- 
neously, and the extraordinary quantity of 109 tons net of water was 
raised per stroke to the height of 10 feet ; but, in practice, it will be 
advisable to work a less number of pumps, and Increase the number 
of strokes per minute. 

After numerous and severe trials of the engine, th^' CommiMioDers 
were satisfied that it is capable of performing its work undfir the moat 
dtfBcult circumstances that can arise; and immediately determined 
on having two more engines constructed, of equal size, and on the 
same model — the only material alteration being in the arrangement of 
the pumps; the number being reduced to 8 for each engine, but of 73 
in. diam'.'ter, placed in pairs opposite each other, and the ends of the 
balance b'->ams projecting over the great cap of the engine (instead of 
under as in tbe Leeghwater), to wluch they will be coiinected by stoot 
wrought-iroo straps. The boilers also will be increased in number, 
and in power nearly 100 horses. All tbe feed-water will be filtered 
before passing into the boilers. 

Advantages o/Tm Cylinden. — Many persons imagine that the en- 
gines are constructed with two cylinders to obtain a greater '^xpansioQ 
ol tbe steam than would be attainable in one cylinder; but such is not 
the case, as no greater economy of steam can be obtained by the use of 
two cylinders than by one, although greater steadiness of motion for 
rotatory engines, and less strain upon the pitwork of a mine-pumping 
tngine, may result from the use of two cylinders. In the Haarlem 
engines two cylinders are used, because if one cylinder only were em- 
ployed it would sometimes be necessary to use a dead weight of 125 
tons to overcome tbe resistance of the water load and friction of the 
engine and pumps; such a mass of iron or other heavy material would 
be unmanageable, and no alteration in the force of the engine could be 
effected but by taking from or adding to the dead weight, which would 
be a source of great difSeulty and inconvenience, when tbe varying 
character of the load, during the drainage of the lake, is considered; 
particularly as at times the water will be charged with so much foreign 
matter as greatly to add to the friction of the pumps. Bv the system 
adopted the maximum dead-weight elevated by the small piston will 
stldom exceed 85 tons; the additional power required being derived 
from the pressure of the return steam, at the down stroke, un the an- 
nular piston ; by varying the expansion and pressure of the steam in 
tbe small cylinder, the engirtemancaa add to, or diminish the pressur* 
upon the annular piston, so as to meet any case of v«-iable resistanca 
without tbe inconvenience and delay attending an alteration of the 
dead weight; the load is therefore under perfect comuund at all 
times. 

Quantity 0/ TFatcr.— The area of the Haarlem Lake is 45,230 acres, 
the estimated contents to be pumped out about SUO million tons, bat 
sliould the quantity be increased by any unforeseea cause eveo to 1000 
million Ions, the whole amount could be evacuated by tbe three en- 
gines in about 400 days. 

The bed of the lake when drained must be always kept dry by ma- 
chinery, and observations conliniied during 91 years show that the 
greatest quantity of rain which fell upon tbe area of the lake in that 
period would give 3t> million tons as the raaximuin quantity of water 
to be elevated by the engines in one month; to perform this work 
would require a force of lUb4 horses' power to be exerted during that 
period ; tl)e average annual drainage la estimated at 34 million tons. 

The cohI of the Leeghwater, buildings, and machinery was 36 000/. • 
of this amount about 15,000/. are due to the buildings, and certain 
contingencies. For the foundations 1400 piles were driven to the 
depth of 40 feet into a bed of hard suud, and a strong platform laid 
thereon at the depth of 21 feet below tbe surface of the lake • upon 
this platform at the distance of 22 feet from the engine-bouse a'stronc 
wall pierced with arches was coustrucled, and at 7 feet from the cop- 
iiig, a stout floor of oak was laid between the wall and the engme- 
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souse; the pumps resl upon the p'ntform beneath and opposite tlie 
utchp$, nndl ilieir heads come through th« fluor alluded to, and st.tnd 
about 3 feet above its level; into the canal tlms formed between the 
enginc'house and the outer wall, the witter from the pumps is dis> 
charged, and flows off od either side of the boiler bouse, through sluice 
gates, into the canals conductinj; to the sea sluices. 

The gr(;i<t cost of the buildings for whatever description of ma- 
chinery might have been employed, rendered it an object of consider- 
able importance to lessen this expense by concenlrating the power to 
drain the lakn m three engines; in addition to which a considerable 
saving in the wages of engtnemen, stokers, and others is effected, &s 
these large engines require very little more attendance than an ordi- 
iwry mine engine; this is an iraportHtit fciiture in th<> economy of the 
charge for the permaDent drainage of the " Polder/' which will be 
formed by tlie bed nf the lake. 

The average consumplton of the ordinary land-draining engines 
applied to scoop wheels and Archimedean screws, may be taken at 
151b. of coal per net hor$e poreer per hour; this quantity will be greatly 
reduced if the horses power of the engines be calculated by the prps- 
sure of the steam on the pistons, and not by the net delivery of the 
water; in a case where tne water delivered by a. large steam engine 
working a scoop wheel, was measured during eight bours, the engine 
was found to exert a jiet force of 73 horses' power during the tirst 
hour, with a coosumptiun of 15 lb. of coails per net horse [lower; as 
the lift increased the power diminished, and the coDsumption of fuel 
incre.u>ed, until at the eighth hour it was found that the engine otily 
exerted a tut force of 33 horses* power, and consumed 24 lb. of coal 
per ntl horse power per hour. The consumption of fuel by tbeLe**gli' 
water is 2 J lb. of coals per horse power per hour when working with 
a net effective power of 3&0 horses. 

^o nets principle has been developed In the Leeghwater, but im- 
port;iut facis have been demutistriled, which must have an immense 
influence on the progress of agrlcullural liydrauUc engineering: it has 
proved that with proper altenlioo to well-known principles, steam 
engines of the very largest cl»s8 (the Leeghwater is believed to be 
the largest and most powerful Und-engioe ever constructed), may be 
employed to raise great bodies of water from low lifts for the drain- 
age or irrigation of low lands with as great an economy of fuel as was 
hitherto generally supposed to* be confined to the elevation of com* 

fiaratively small quanlitjea of water to great heights. To the Haar- 
tin-m' r Meer Commission**Ts belongs the merit of having ventured lo 
Carry out this bold experiraeiit, and they will reap their reward by an 
economy of at least 10y,<J0iJ/. over the cost of draiuing the lake by 
the ordinary system of steam engines and hydraulic machinery em- 
ployed to drain land ; and of upwards of 1 70,000/. and three yean 
time, over the cost of draining the lake by the wiudmill system hither- 
to geuerally employed in Hollind. 

Upon the coiit of unnu-il draioage an important saving will also he 
effected; by the system adupled it is estimated ut 45Utlf., by wind- 
mills at (JIUU/., and by the ordinary steam engines at 10,o6()/. per 
annum, and if iriterbst at 5 per cent on the money saved in the origi- 
nal cost of draining the lake be taken into the account, the Bgures 
would »tand thu% 4,5(X>/., t4,6U0/., and 15,000/. 

The Leeghwater is named in honour of a celebrated Dutch vngi- 
neer, who, from bis great successi in draining nuinerous lakes in North 
Holland, was popularly known by the name of "Leeghwater," or " the 
drier-up of water," and with him the first proposaFlo drain the lake 
originated in lli23. The other two engines are called Cruquius and 
Van Lynden, after two celebrated men who have at virious periods 
ioterested themselves in promatiag the drainstge of the Lake. 

The engiiies and paints are manuractured at the wU-known estab- 
lishment of Messrs. Harvey and Co.jj of Hayle, and Messrs. Fox and 
Co., uf Perrun, Cornwall; the pump balances and huilers by Messrs. 
Van Vle>si))gen and Van Heel, of Amsterdam. 



TRABEATE AND ARCUATE ARCHfTECTURE. 

THIRD ARTICLE. 

It is but a lltankless office to demonstrate that an object of general 
admiration is unworthy of the homage paid to it: though the itmo- 
vatur may dethrone Ibe idol, he cannot propitiate its worshippers. 
The advocate of heterodox opinions innrchitecture must not, therefore, 
even if he succeed in convincing hia opponents, expect to win their 
applause. In these papers, of which the object has been lo demon- 
alrate the errors which have crept into our architectural system from 
Ma attempt to combtae two irrecoocileable means of construclioit — lb« 



arch and architrnre — we have endeavoured to avoid the appearance 
of heterodoxy by confirming our opinions by the citation of acknow- 
ledged authorities. For the last three centuries it has been customary 
to consider architectural forms independently of their purpose; but 
though the effort to inculcate similar principles be comparatively je- 
cenf, the labourers in this arduous undertaking are by no means few. 
We already reckon the ni.mes of Hope, Willis, Whewell, CockereU, 
and Paley, among the advocates of architectural truth. 

As an example of the effects of confounding trabeate and arcuat« 
architecture, we have rL'ferred lo the incon^truclive arrangements of 
the dome and other parts of St, Paul's Cath*?dra! — a bold illustration 
certainly, but one supported by the recorded opinion of Professor 
Cockeretl, that this building exhibits a confusion of the principle* of 
Classic and Christian Architecture, If, by way of contrast with tbe 
dome of St. Paul'?, we examine the spires of Cbicliesler or Salisbury 
Cathedr.ils, the difference between the principles of the medieval 
nrchitecta and of those who succeeded them will be set in a very clear 
light. lu the two mediiEval spires there is no. casing or outer cover- 
ing lo conceal the inner mechanical arrange ment!» of the structure. 
Every course of stones used in the construction is visible, both from 
the outside and inside of those uoble works. The visitor on ascend* 
ing finds himself within a vast cone, formed of circular horizontal 
courses of masonry, diminishing in diameter from the base to the 
summit : he looks in vain for a single mean^ of support not visible 
from the exterior of the cathedral In St. Paul's, on tlie contrary, the 
real spire is, as baa been shown, a concealed cone of bricks: the 
dome is merely a wooden frame-work fixed on to tbe cone after it wae 
finished. Two ends are answered by this contrivance : the bricks are 
bidden, and an appearance of vaulting is given where it does not 
exist, 

This and similar inconstruclive arrangements nre readily ex- 
plained when we consider them tbe natural effects of au attempt to 
combine arch aud urchitrave conalruction. It is time however to turn 
lo anoliier eximple of those effects ; and the inference with respect to 
tuodera art being far mure direct in the instance which we are about 
to select than iu tbe former, the necessity of quoting authorities be- 
comes greater. 

•* But of all the parts borrowed from Grecian Architecture," sayi 
Hope in the eighth chapter of hia admirable Essay, *< that which came 
to be applied in the way most different from, most inconsistent witb« 
its nature and distinction iu the origiDal, was tbe fasligium, the part 
which we call the pediment. 

"The pediroeoi, which was only the termination of a roof slanting 
both ways from its central line or spine, of which, throughout its whole 
length, ffom end to ei»d, the rontitiuitj was never broktn, which was 
never seen in Grecian buildings, except on the straight line at the 
summit and the gable formed by the extremity of the rool, in Roman 
architecture frequently appeared as if cut off from aU that belonged to 
it, and grew out of, und was stuck under, the entablature which it 
should hdve surmounted, against the upright wall, or a window, or a 
niche, — even as in the temple uf Balheck, piuced williiu a iirojectinir 
portico, a situation in which it could cut he useful even to carry olf 

ihe wet Ill Grecian architecture the square pilaster only 

lerminati-d the square pier or anla;; by the Romans it was carried in 
shallow slips or slices along the whole surface of the wall ; and as tbe 
tyrant Maxeulius tied together the living aud the dead, so the 
architects of Rome everywhere attached the round, vigorous, und iu- 
dependent column to one of these Hat, weak, and cooGned pilasters, 
for no other purpose liiat can be conjectured than that (he effect of its 
tapering form might be destroyed by the straight lines of the pilaaler." 

These opinions respecting the use aud abuse of pediments and 
columns are applied, tu another part of the same work, to the Cathe- 
dral of Su Peter's, at Rome, itjthe following terms:— "Une condemns 
in the church its front so much broken by partial projections, its pedi- 
ment stunding on a base too narrow, and an expanse too small, and 
rendered evidtntly ustU$» by tke ponderout attic thai rmet behind it aad 
crushes tbe fafade to which it was inteodeU to give elevation. 
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«* Contemplating tbose columns of aetirly 9 feet in diameter^but 
which, formed of masonry of smalt stones, only look od a near ap- 
proach like small turrets, one caunot help casting a lingering look 
baok on the portico of the Pantheon, und thinking that elevation of 
haalated columns of granite of one single piecf, though Bmallnr in its 
dimensions, grander in its conception, and more striking in effect, than 
lbe«e c!uiter« of huge pillars, atl reticulated with joiots, and jammed 
Up against a wall." 

All these solecisms in the employment of pediments :ind coluraus 
may be easily traced to the attempts to retain ihp/ormt of Greek 
trabeale architecturp, after the invention of the arch. By means of 
this invention the Romans were enabled to give to their edifices an 
extent and diversity of form before unknown. It was no longer neces- 
Mry for the stability of a structure, that its roofs should be supported 
directly from the ground by vertical columns, placed so close that the 
intercolumnintion might be spanned by a single block of stone. On 
flie contrary, the buildings were raised to many stories in height, and 
l»th vertically and hiterally were made up of that vast multiplicity of 
parts which, judging by the eye alone, we should pronounce the main 
'omal distinction cf Romun from simple Greek architecture. A na- 
tural consequence of the invention of the arcii Wits the vaulting of 
roofs, which rendered the pediment generally unnecessary, and there- 
fore adscititiouB. 

It it by no means to be inferred that the introduction of the arch 
was prejudicial to the art. On the contrary, every new contrivance 
by which cotislruction is facilitated ought to be looked upon as a 
direct benefit to architecture ; fur the must liberal and elevated views 
9i an art are those which encourage its exteuaion by every available 
BietiM. The injurious efiects cumpLined of by Hope arose, not from 
the invention of thv arch abstractedly considered, but from the inju- 
dicious application of iU It had readt^red almost all tlie Greek forrai 
•meceisary ; they ought therefore to liave been unreservedly abao- 
doned in arcuate building, or at least those of them alone should have 
been retained which were uecessarity common to the two modes of 
construction. 

Tlie pediment was appropriate and had meaning where what Hope 
aptly terms the apute ot the roof (ihitl is, the line formed by the two 
inclined planes iot»>rseeliiig at their vertical angle) wasi continued 
throughout the building from enl to end. Where, however, the roof 
«ras flat, or surmnunted by a hurizontal entablature, as in Roman, 
and subsequpnlly in Lombardic, architecture, or where the structure 
wa« crowned by a "ponderous attic," as in t lie case of St. Peter's, 
•od noroi'rous modern Cnglii^h butldings to which it is nnnecesnary to 
■pecify, it ia clear that the pediment could have no real con-itructive 



To the general reader we may appeur unnecessarily minute in in- 
muting upon these points, because he is not aware how much prejudice 
baa to be surmounted in establishing them. A great change of opinion 
oa architectural subjects is, however, happily taking place, and we 
trust that the day ia not far distant when these observations evill appear 
•operfltiuus nrguraents in favour of self-evident propositions. Fur 
the present, however, we must be content to utter truisms, ^md to 
illustrate in every possible way tln^ir application and effect. 

Flat-roofed buildings can never require pediments: let us apply 
Ibl* rule to the new show-front of the British Museum, now nearly 
eompleted. We will at once ;dlow that there is something exceed- 
iaglr attractive in the long range of numerous columns there present- 
ed to the eye. Culuranialion on an extensive scale h;i8 such peculiar 
I isagnificence that the difficulty is rather to produce nn ungraceful, 
^^thttD a graceful, appearance by means of it. The architect of ibe 
^■pBriUab Museum has, however, surmounted this difficulty to a great ex* 
^■loDt. Still, much remains that will captivate the general ryv, and we 
^^loubt not that those who prefer profusion of ornament to the right 
itse of it, will greatly admire the new facade. But we are now ad- 
dresaing those who are willing to estimate architecture aot bf the eye 
«liiiie, Iwt by the judgmeot aido. 




It is to be observed then, in the Erst place, that (he British Muieum, 
though an isolated structure, in a position where it is seen from 
many points of view, has only one side decorated, the decorations being 
of course placed where they will be seen from the most frequented 
street. 

*' Purpurrui, Iitc qal ipkndiat, ODtiaat alter 
AmuIIut pAunnt." 

The pediment, consistently enough, is stuck on to the fa^-ade, just ai 
the facade is stuck on to the building. The horizontal entdblaturesof 
the wings are either mere masks to conceal the real outline of tlie 
roofs, or else the roofs are flat. On the latter supposition, it is quite 
clear that the ceittral pediment is placed where it does not define 
the outline of another roof; fur a glance will convince us that there is 
not behind this pediment au inclined roof with its axis perpendicular 
to the front of the building, and its spine continued " throughout the 
whole length from end to end." 

In point of fact, this pediment has no more connection with the 
building than the sign>l)oards frequently seen on the parapets of la- 
verns have with walls to which they are attached. The comparison 
may be a homely one, but it exactly expresses the nature of the case 
Similar remnrks might be applied to the Mansion House, Buckingham 
PiUace, and numerous other buildings, in and out of London: but the 
general principle is so clear, that it is useless to provoke unnecessary 
opposition by pointiag out all its consequences. 

Had not custom fumititrised ua with the absurdity, there would ap> 
pear something inexpressibly ludicrous in the fashion of uniting the 
front of a Greek temple to a modern secular square-built structure. 

His well known that a systematic and growing opposition to Classic 
architecture now exists in this country. Those who resist the novel 
tenets and express their todignaiioa at the term " Pag&o," do not C0D> 
sider that they themselves strengthen the arguments of their oppo- 
nents by their adherence to d»*b;i5ed Classic architecture. A bartm- 
ruus confusion of diiferent principles of cotistructiun can never be 
permanent, however ob»tinately it may be defended; and it certainly 
appears the most prudent course to give up a part of the cout&$t at 
once, und return to pure and faithful Classic architecture, than, by 
blindly defending its most corrupt forms, to ensure the ultimate disuse 
of every form of it. 

The attempt to combine the forms of trabeaie and arcuate construc- 
tion has produced, as all will udmit who are not interested in the de- 
nial, a strange mongrel style, in which member<i, which had originally 
stguificnnce and utility, are distorted and disarranged in every con. 
c'ivible roiinner. Such architecture resembles a mere horlua iiccuf, 
or herbal W^d whh botanical specimens; for its reUtiun to true ar» 
cliiteclure is that of withered leavt^s to a living flur^i. Or is it not* 
rather, an architectural Frankeoalein, endued with vitality indeed — 
but vitality of that monstrous kind which renders it only the mure 
hideous by adapting its iodividual members to strange, unnatural 
uses? 



REMOVAL OF WESTMINSTER BRIDGE. 

Many arguments have been urged in favour of the existing site of 
Westminster Bridge ; those in favour of a new site have not yet beeo 
communicated to the public. There can be no doubt that the Cotoi- 
inissionersof Woods and Forests have wise and cogpnt reasons for 
giving no'ice of their iutfntioo to apply for " an act to alter, ameud 
and repeal, several acts of Parliament passed during the reigns of 
George 11. and IU., relative to Westminster Bridge, &c." And aa 
we give the Commissioners credit fur the best and must prudent mo> 
lives, it cannot but be regretted that the public have of late yeaiv 
fallcQ into the unhappy habit of judging for themselves on m.itters of 
public ioteresL It hits been argued (indiscreetly, no doubt) that the 
collective opinion of the inhabiunts of Westminster and Lambeth aa 
10 the relative advant.iges of the new and old sites, is as valuable aa 
that of a Government commission. The idea that the latter posieu 
exclusive iaforuiatlon ua ibe subject, and are therefore the most cua- 
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petent to decide, is lummoriljr rejected by the oonteoding party^ who 
reply Cand it is difficult to detect a flaw in tiieir reasoning) tbat the 
nature of tlie subject precludes the existence of exclusive informa* 
tioo— that whatever kuowledge of the facts may be possessed by ttie 
Commissioners is shared with the iRhabitants of the districts affected 
—that the convenieace of any particular thorougiifare is to the latter 
a matter of daily observatioo, and that in the ordinary intercourse of 
trade they would be certain to learn whether traffic was obstructed by 
difficulties in the route chosen for it. Finally^ it is argued that if the 
CommissiuD have any exclusive knowledge on the subject, it is the 
very kiod of a knowledge which they ought not to have; for though 
private inforaiation may be very important in carrying on basint^bs of 
high diplomatic importance^ the existence of private inforraiition on 
such a very matter-of-fact topic as the ulteratioo of a thoroughfare 
gives colour, at least, to a charge of undue regard for private inte- 
rests. 

At a crowded meeting of the iahabitaDts of Westminster, held 
during the last month, the chairman, Mr. B. Hawes, the member for 
Lambeth, in opening the proceedings, said — 

** There bad been do tnanifestatioo of public feeling in favour of the pro> 
posed oew bridge to Cliaring-crosR, allbough the mooey for erecliag it, 
aniouoting to upwards of £2,000,000, would be taken from the public 
purse. Tbe nevr bridge bad not beeo sanctioned by tbe goveiineat, further 
than that a public department had coniteated to give crrlaiu nutioes prior 
to the ialroiiuction of thebill. He bardly thought any oiDmbcr for Lam* 
betJi, Wesduinster, or Surrey would be found to support guch a measure ; 
amd it might reasonably be asked what public reason was to be assigned 
for it? He understood the architect of tbe new Houses of Parliament 
thought tbe present bridge an eye-sore ; but could it not be repaired and 
beautified, or rebuilt on tbe eKiHting site? There were many r<^a»uDs for 
retaining it: first of all, od the ground of economy. All the approacbcii 
to the present bridge were the property of the bridge eummitsiuuers. In 
the nrst place, u bridge lower down, as was proposed, must t>e longer aud 
larger, and all the approaches would have tu be bought. But was it just 
to existing interesta tu build a bridge elsewhere f There were at present 
two private bridges close to the «ite of (be new bridge— Waterloo and 
Haogerford bridge«— -the first of which did not pay a farthing to the sub- 
scribers, and the other paid but very bacily. From the proposed bridge (o 
Waterloo-bridge there would be a diiiaiice of only abuut 200 feet, nvjiilst 
the Hungerford-bridge would l>e clo»e tu it ; and Westiniusler-bridge being 
fakeo down, there would be no accommodation for (be public from the 
Cbariog-cross bridge to Vauxhnll bridge — a distance of abuut a mile. 
When the present bridge was built, tbe site was a malter of cunsidL-iable 
discussioQ ; it was, moreover, selected as the muit beneficial for the public 
at large ; and he believed, that from the corner of York-road over tlie new 
bridge to Charing-crosa, woulil nut he 2<J yards nearer than by the preseDt 
route. Besides this, there was a great traSic weatvvard over Weslmia&ter 
Bridge to Belgrave-square, t'imlica, Ruighl^hridge, &c., and access to the 
Homes of Parliament, and the law courts. He pledged htmself to oppuse 
the bill in every stagf, and he did not b«tieve Itiat tive geutieiuen would be 
found io parliaweut to sanction such an unnecessary waatu of public 
money." 

It was also asserted at the meeting, that the Commissioners them- 
selves were not very strongly persuaded of the necessity of altering 
the situation of the bridge, but had merely allowed thuir solicitor to 
prepare the notices: another suggestion was, that Htingerford Bridge 
had been already conditionally sold to the Southampton Railway 
Company, who intended to tise it as an approach tu their new termi- 
niis in Lambeth. If this important information be correct, it may 
reasonably be feared that the promoters of llio removal of Westmin- 
ster Bridge to Cbaring-cruss will incur tbe charge of over anxiety to 
facilitate the conversion of Hungerford Bridge to the purposes of the 
SoatbamptoD Railway Company. This bridge and the new Wtst- 
minster Bridge would so nearly adjoin at their Lambeth ends, that 
the former would be re»dt.-red nearly useless to the public at large? 
and its conversion would therefore be greatly facililated. 

Tbe metropolitan bridges are at present nearly equidistant. This 
arrangeineut secures the greatest amount of benefit from each of 
them: but by removing Westminster Bridge to Whitehall-phice, a 
large and densely-populated district, extending from that point to 
Vauxbnll Bridge, will have no intermediate communication with the 
0|ipo&ite bank of the river. There can be no doubt but tbat after a 
time, this evil will be so seriously felt, that anotlier bridge must be 
built above the new Houses of Parliament — tiiat i», the public nill be 
put to the expense of building two bridges instead of one. More- 



over, may we not justly complain of tlie inconsislAncy of pronouncing 
Hungerford Bridge by one legislitive act a useful, by another a use- 
less, structure ? The only just ground for sanctioning its erection was 
public convenience. If it wt^re uot of public utility it ought not U> 
have been erected : if it were of public utility it ought not to be ren« 
dered useless, by the erection of another bridge almost close to iL 
In every point of view, the proposed measures present the same ap- 
pearance of being anticipatory of a purchase of Hungerford Bridge 
for private purposes. Fur no one would be mad enough to propose 
two contiguous bridges, unless one of them were about to be closed 
against tbe public. 

We have said little of tbe injury to existing and justly acquired 
interests consequent on the alteration, because* we wish to view tim 
question on general grounds. But it certainly seems a matter of 
injustice, almost of robbery, to ruin the property adj'icent to tlie 
present line of traffic. Many of the houses in the roads leading to 
Westminster Bridge have, doubtless, frequently changed hands during 
thp last century, and the price of purchase must have beeu materially 
influenced by tht' consideration of the present facilities of communi- 
cation. The purchaser, who has bought on faith of the permanence 
of those facilities, finds suddenly that the amount of his purchase- 
money was twice too much. On tbe other hand, the owner of mean 
tenements in L.imheth, adjacent to the new site of the bridge, Gnds 
himself in possession of valuable properly, at a most inadequate cost. 
The injustice is double. The latter class of purchasers have no 
moral right to a treble or quadruple value of their properly— the 
former class are deprived of the value of investments honestly and 
legally acquired. 

To the lover of architecture, it will appear no small argument 
against tbe removal of Westminster Bridge, that by that act the only 
convenient point for viewing the Houses of P.arliament is lost to tbe 
great body of tbe inhabitanta of London. This consideration has 
gain»*d additional force since the repairs of the old bridge have been 
in progress. Recently, the footway has been lowered, and a light 
parapet of wood, breast high, has been subsliluted for the former 
lofty balustrade, by which the view was almost entirely obstructed. 
The river facade of the New Palace, consequently, presents itself to 
the eye with a distinctness and unity never befote. exhibited. It l» 
really curious to ob»erve how much the appearance of the edifice has 
been improved by the alteration of the bridge. Of course, this ad- 
vantage would be sacrificed by removing the bridge to Whitehall- 
place; in fact, the public generally would then have no means of 
viewing the Palace of Westminster except from a considerable dis- 
tance. That Mr. Barry has nothing to do with the proposition for 
altering the site of the bridge, but is, on the contrary, desirous that it 
should remain unaltered, may be announced on the authority of a 
statement made by Mr. Grissell at the meeting referred to aboTe. 




THE WELLINGTON STATUE, 

AND TUE ROVAL INSTITUTE OF BRITISH ARCHITfCTS. 

Little has been hitherto said in these pages respecting the position 
of the cquestTtan statue on the Triumphal Arch in Piccadilly. Our 
contemporaries have entered upon the discussion so copiously, that 
ruom scarcely seems left for new opinions. Besides, when many 
speakers harangue liimultaneously, they are apt tu drown each other's 
voices, and the heat of a debate is but a poor compensation for tbe 
lack of judgment iind perspicuity. At the prevnt moment, however, 
as the storm of discussion ia somewhat lulled, we may as well profit 
by the momentary silence to express the few remarks which we hays 
to olTer on the subject. 

There are many persons of good taste who, without hypercriticrem, 
would condemn a colossal statue in which the natural proportions are 
greatly exceeded, as a gross unwieldy object, evincing an utter disre- 
gard of the modesty of nature. Without, however, allowing tUs ob- 
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j«ction to apply with full force in the present instance, we may stitt 
ODoeede that an equestrian fif^re, exaggerated to gigantic Cor more 
tfaan heroic) dtmensiom, must require more than ordinary skill in its 
artivtic treatment, and more than ordinary care to render the un- 
oataral magnitude inoffensiTe, Our risual ideas are all relative. The 
giants of Brobdignag appeared to Gulliver hideous, and bis own size 
seemed horrible to the Lilliputians. 

The Wellington statae will, it is said, be removed to the space be- 
tweeo (be Horse Guards and the Enclosure in St. James's Park. 
This removal is on many accounts commendable. A colossal figure, to 
appear even tolerable, must be placed where the disparity of sur- 
rounding objects is not offensively observable. Such a contrast is by 
every means to be avoided, and the eye must be attracted by the ab- 
solute, not by the comparative magnitude of the work of art Colos- 
sal figures have generally appeared beat when standing on a wide open 
plain, isolated from all other artificial objects. The Lion on the field 
of Waterloo is so placed, standing apart from human habitation, on a 
broad expanse of country, over which it is visible for miles round. 
The appearance of the figure in such a situation is, we imagine — for 
we have never sefn it except at a great distance — very effective. 
The sice of the object accords well with its solitude and its simple 
ebaracter. 

Bv analogy, we may presume that this new memorial of the Water* 
loo conOict should be similarly isolated. To find in London a situation 
which would perfectly fulfil the conditions here suggested, is of course 
impracticable, but the position in St. James's Park sufficiently satisfiles 
them. Elevated on a simple plinth or base of steps, at a consider.ible 
distance from the nearest building, the statue would no longer look a 
heavy Inmp of metal ; its site would, we may hope, appear magnificent 
-4t present it seems merely unnutural. 

The circumstance of the statue being initially placed in its present 
ridiculous position will provtj by no means prejudiciid to the inlereats 
of art. On the contrary, the discussion which has arisen produces 
this net result — the English people will no longer tolerate the ab- 
nrdity of statues elevated out of sight The condemnation of the 
preaent position of the Wellington Statae, and the ridicule heaped 
00 the Nelson Monument, will render the renewal of this kind of bar- 
harisn practically impossible. One groat step lias therefore been 
taken in the progress of the doctrine of truth and fidelity in art. The 
grand objection to the position of the Nelson and Wellington statues 
is^ that their merits or defects as works of art are inappreciable to 
the ordinary powers of vision. The whole matter may be reduced to 
a dilemma: if the statnes be worth seeing, they should be put where 
Ibey can be examined ; if the statues be not worth seeing, they ought 
not to be erected as public monuments. 

Aa far as can be at present judged of the Wellington Statue, it is 
not unworthy of being publicly exhibited. It would be unwise to an- 
ticipate the opinion which win be formed of the statue when situated 
more conveniently for examination; but to judge from the outline 
(wUch is almost all that is now discernible), the composition, if not 
poaaessed of extraordinary merit, is free from gross defects: and it is 
•fated that the work has been carefully finished and will bear a near 
iDspeciion. The new pedestal ought to be very simple and of ample 
ferndth, and its elevation ought lo he regulated by this plain rule — the 
best height to which a statue can be raised is that at which it cm 
be most conveniently examined. We have strong hopes that on such 
a pedestal, and in such a commanding situation, the monument will 
not prove unworthy of the events commemorated. 

The opinion of the Institute of British Architccls respecting the 
M|f vation of the statue on the arch, curroboratea tlw judgment already 
'formed by the public. The Report of the InstJlute is already before 
our readers, and is worth a brief analysis} it consists of six para- 
graphs, of which three are argumentative. The three reasons for 
Iirbieh the Institute condemns the position of the statue are these 
pnt, because Mr. Burton does not like it ; secondly, because it iu- 
brea the architecture of the adjacent buildings (among which are 
Ipaley House and the •♦ elegant" screen next to itj ; thinlty, because 
ll ia an iaoovatioo. 
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We abould like to know which of these arguments satisfies the 
reader: neither has much weight with ourselves. We do not fear 
that the merits of Mr. Burton's arch will be destroyed, because wa 
are unable to perceive their existence : and the same consideration 
removes all apprehension reapectiDg Apsley House and the row of 
stone columns adjacent to it. In the first place, the triumphal arcb 
displays eminently the fault of all its tribe — forms without purpose. 
If the arch be real, its object must be to support a superstructure of 
proportional size; a vault so enormous as this would never have been 
erected without such a superstructure, had the least idea of construe* 
live propriety entered the mind of the architect. The vast arches 
which form the portico beneath the Victoria Tower of the Houses of 
Parliament are about as large as that in Piccadilly, but then they are 
of a site corresponding to their purpose; — were it not intended lo 
support a vAst tower upon them, they must appear ridiculous. It 
teems to be forgotten that an arcb is not an integral buDding, but onlr 
a part of one, just as a single limb is only one of the component parti 
of the animal body. Again, if Mr. Burton's arch were real, it would 
have buttresses; for we know by ordinary mechanical principles that 
an arch cannot exist without lateral pressures, and that a buttresa 
diminishing in breadth from its base upwards is the proper form for 
resisting those pressures. The fact, then, of the buttresses being 
dispensed with, proves that this arch is applied to no purpose, or to 
a wrong purpose. Lastly, if the arch were real, what is the purpose 
of the Corinthian columns and horizontal entablature ? An arch pro- 
perly built requires neither. If the weight be supported on a single 
beam of stone laid on vertical props (as the columns and entablatuM 
suggest), then the arch is superfluous. Or if the constraction be 
altogether different — if the space be spanned by numerous wedge- 
shaped stones, arranged in the form of a vault — then the columns are 
superfluons. The arch and the entablature cannot boih be wanted; 
one at least of them is ioconstroctive : we believe that both are. 

Neither is Apsley House much likely lo be injured. In our view, 
the columns, stuck in front of the walls of the first floor for show, 
effectually put the building beyond the palo of criticism. We should 
have thought the same of the adjacent screen of columns, had not tha 
Institute of British Architects pruuounced it "elegant." Where Is 
the elegance? We can see the beauty of the periptery of a Greek 
temple, for there the columns have meaning and purpose. Bat surely 
' the row uf columns at the entrance of the Hyde Park are un-meaning. 
They sustain no weight but that of llie small horizontal course of 
stones laid athwart them. Judging from their dimensions, you would 
say that the architect had intended to build a large solid edifice, but 
had been compeilcd to relinquish his work when only just commen- 
ced ^ or it might be thought that the substructure was begun by one 
architect ; and that another, who did not know for what superstructure 
it was intended, had finished it in the readiest way he could* 

Ampliora isplt 
IniUtul : currents rota cur urceut exit } 

In the seeond paragnph of (he Report, the Institute speak of the 
triumphal arch as "a successful work :*' in the concluding paragraph 
it is recommended that it should be enriched with " accessorial and 
subordinate" decorations, as " it would then no longer be subject to 
the severe criticism of artists, foreign visitors, and persons of ae- 
knowhdged taste." When the writer of the Report praises tbe areb 
lu successful, he contradicts the laws of good architecture and common 
sense; but when he suggests means of avoiding the severe and 
general criticism of it, he does something totally different — he oontra- 
diets himself. We are toid, first, that the arch is suceessful ; secondly, 
that it should be decorated in a very different way to what it h«M 
ever yet been, in order to be *• no longer subject" to uiiversal con- 
demnation. Clearly then, its success has been of a very diffierenl 
kind to that which the Institute set out by assigning to it. 

These strictures upon the Report of the Institute are dictated by a 
sincere conviction that the formal opinion of so distinguished a body 
ought to possess far greater weight and authority than will be assigned 
to chis document. The Institute is comprised of those whose learning 
and position command general respect, and whose zeal in the cause of 
architecture, and success in tbe practise of it, indisputably entitle. 
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tb«to to the support of the profenioo which they represent. But 
dissatisfaction at the acts of the collective body is not incousistent 
with a most ample ackuowledgmenl of the talents of the indiTtdua.1 
members. 

Cousidering that the leading architectural doctriDe of this Joamal 
U thi^ dependaoce of decoration on construction, it is natural enough 
that when the Institute uppldud structures in which this great prioci- 
pie is grossly violiited, we at least should examine the groundd of 
their judgment. How has it been arrived at ? Certainly not in igno* 
ranee of the principla of architectural truth. Neither, we suppose, 
in defiance of it, for this — to put the question on its lowest basis^ 
would indicate opposiliou to t!ie doctrines advocated by the most 
learned architectural writers of our own day, and exemplified by the 
noblest monuments of ancient architecture. No other supposition 
remains but that the Institute recognise the principle, but are literally 
afraid of its conseqaences. Much opposition, doubtless, must be 
overcome before what may be Citlled nonserue architecture is consigned 
to its deserved destiny* But the Institute carry their compLiisance 
Bod caution too far when, to avoid offending individual prejudices, 
they advocate un irrational system which is fast growing obsolete. It 
lies in their power to contribute most eflfecluiilly to the emancipation 
of art from the artifice nod conventionalism which have too long en- 
thralled it. They may direct the reform, and beneficially modify its 
operations; but it is beyond their power to restrain its progress. 

Every paper read before this learned body, or sanctioned by it, is 
retrospective — none prospective. The progression, the improvement 
of art is scarely ever heard of. The post — the past only, claims ail 
attention ; and this among those who are best qualified to make pro- 
vision for the future. The Institute owe it to themselves, and owe it 
to the public, to take a fiir more elevated and independent positton 
than they buveyet assumed: when they have shown their determioa- 
tion to lead the public taste, Instead of following it, we doubt not that 
their title to do so will bo universally recognised. 

A statement has been made that Mr. Weale offered to the Institute 
to publish illustrations of the works of the members, and that bis offer 
was rejected. We are in no way concerned in ibis statement, and 
koow nothing whatever of it but that it appears in l!ie fye»tmfn9ter 
/2«eK/v, and baa been contradicted at a meeting of the Institute. But 
the very existence of the rumour, and the earaestness of the denial, 
indicate its importance. The dtfEculties of prucuriog information re- 
specting t!ie progressof architecture are, as we know by experience, 
almost insuperable. Rave we not a right to complain tliut this infi^rma- 
tion is not voluntarily offered ? Oar applications to individual archi- 
tects have been met with uniforcn courtesy and liberality. But we 
stilt feel that the greattui pottibie benefit which the Institute eoold 
uonfer on their art would be by calling on the members to detail, from 
time to time, the progress of their works* — not to read dissertations 
on Roman remains in London, or the tcamilli imparet of Vitruviua, 
We are also perfectly certain that this feeling is strongly participated 
in by the archttectural profession at large and the whole body of the 
lovers of architecture. Surely an opinion so ualversal ought to claim 
some respect from the Institute. 

To the remarks made at the meeting just referred to respecting 
Uie impropriety of authors reviewing their own writings, we fully 
assent. All public confidence in reviews must cease when the slight- 
est objection or even suspicion of parliatity attaches to them. It has 
been an invariable rule of this Journal that every paper should be 
rejected, whatever might be the subject of it, if it seamed written 
with a covert purpose of furlhering individual interests. We are 
quite willing, or rather, we are most solicitous, that if cases should 
occur in which our subscribers think that this rule has not been applied 
with suQicient stringency, the particulars should be publicly cummu- 
oicated in our own pages. These observations have somewhat of 
personal interest; but the occasion seemed to demand them. 

• Aa U tht lojUtiitlOD of Ctrll Eogt 



ON THE INFLUENCE OF HEAT UPON THE COHESION OF 
LIQUIDS. 



Bt C. BaOKNCR, JVN. 
iTranilaUd inanaltridgedform by M. Rufnthal^ IH.D.) 

Laplace and FoUsoa have established it as a law, that at various tern- 
peratures ihe heiKhl of the capillary column is in a direct raUo with tu 
density. In aisertiDg thia, however, they were solely guided by theoreti- 
cal views on the " force moMculaire." Guy-Lunwc's experiments bearioff 
on the above are loo ioaufficieat in namber to seltle the questioa ; and, 
QolwithfttoQdirig many valuable pabiicaHofid being niaco communicated by' 
several authors, Bfumner deemed it worihy hia consideratioo to undertake 
A treah lnve«tiga«ion of the mailer. M. Hageo having Jately ataled that 
in the case of water, a change of temperalure, amounling to a cerUio 
number of degrees, has oo infltience on the pheDomeua of ila capillarity, 
the author was the more attentive to this point io his researches, m! 
Hagen in his eiperimenU employed brass plates, brought together in a 
parallel directiou, but Brumner operated with capillary lubes. 

These experiments were conducted in the following manner:— The 
liquid to be examined was introduced into a cylindrical jar, and the latter 
put in an o.I bath ; care b*ing taken thai the portion of liquid conlained 
in the capillary tube should be of the aame temperature as that observed 
in the esternal liquid. To measure the height of the liquid columa raised, 
a glass mass was first immersed in the eslerotil liquid, in order lo rai;,^ 
the liquid gurface uoUl it reached the poiul of a steel needle fixed for 
this purpose. The observer, by meana of a catheJomeler, haviog noticed 
the uppermost point of Ibe liquid column raised in the capillar; tube re- 
moved again the glosa mass immersed as above ; Ibe water thus lowered 
ceased to touch the steel point, and the calhctometer was directed towards 
the steel point. 

The distance between the highest point of the capillary column and (b« 
steel point, oblaiued by mesne of the cathetometer, indicated the amount of 
elevation occurring in the capillary lube above Ihe natural level. 

These experiments were made wiih vtuter, elher, and obvc oil. Iq all 
these liquids, it appeared, the height of ibc capillary column was con- 
siderably diminished by an increase of temperature, io a ratio far greater 
than would answer to Laplace or Poisson's law relative lo Ihe propor- 
tionality of density ; waler, for instance, ita temperature being raised from 
32" to 158° P.. Iiud its deosify lowered by ,\, whereas its capillary- 
beigbl decreased to almost ^ It seems in general that the diminution of 
the capillary height, caused by elevation of leraperalure, is mot proportional 
to deiisitif, but that it is rather corresponding with the increatt of tem- 
perature. 

Pounded on Ibis assertion, Brnmner calculated his eiperiroen's agreeably 
lo the method of the ** least squares." In this manner be had litis law 
fuilj confirmed ; and the height {h) at which a column of liquid in a ca- 
pjllary lube of one miJimeter radius, at a given temperature, is raised 
may be delermioed bj means of the following most simple formula ;— ' 

For water, A= J5-&S2I& — 028639 t. 

For ether, h~ 6-3530 — 028012 «. 

For olive oil, A = 7-4610 —0010486 t. 

In these formula!, t expresses the temperature in degrees of the cen- 
tigrade scale. 

The law, that capillarity is not a direct ratio with density, bnt that 
it is inversely proportional to the elevation of leroperature, becomes 
most evidently cormboraled by observations made with water at low tern- 
peralores. About 200 experiments, instituted with water at temperatures 
varying from 0^ lo 8° ccnUgrade, or Zt" to 4fl-4° Fahr., showed that the 
well-known anomaly occurring in the density of water, from 31° to 
39-2° P., had no iufloence whatever on iu cohesion ; and starting from 
32° F. cohesion, diminished in a ratio proportional to the increase of tern- 
peratnre. 

We may, therefore, consider it as established that heat bas nnotber io* 
Ouence on cohesion than that caused by mere change of density. 
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WILD'S RAILWAY SWITCH. 
( Wili an Engraving, Plate III.) 
the present purober we give an engraving of a new railway 
Ijwitch. There have been since the first introduction of railways, 
KTeral arraogements proposed for passing trains from one line of rails 
|o another; tlie whole of these, however, which have been adopted 
may be elissed undi'r two beads: those iu which, in order to effect a 
change from oue line of raits to another, the apparatus had to be 
movt^d by band ; and those in which an engine can pass from either of 
the two diverging lines on to the single line without such aid, clenr- 
ing the way fur itself, sliould the switch be in the wrong position. 
These are termed, and are, lu a crrtain extent, self-acting. 

The former possessed the advantage of making the guage perfect 
for either line, but was deficient in the more essential quality of safetyj 
while the latter, to attain this quahty, sacrificed the parallelism of 
gUAge. la the improved switch the advantages of both are united, 
the self-acting principle b'.-ing accompanied with perfect uniformity 
of guage. 

lo order to describe the working of the new apparatus, it will be 
ir«t advisiible to refer to tlie one now mostly employed, in which 
either tongue rail is embedded in the ordinary rail according to the 
povition of the switch; in this arrangement the gnage is ulway» im- 
perfect, ;is the notch occupied by the end of the tongue rail is, when 
this is withdrawn, left exposed : this defect is partially provided 
against by the introduction of a check rail. 

In the improved switch, the end of the tongue, when in contact with 
the rail, is also embedded in a notch, which however ceases to exist 
when it is no longer required. This motion is clTected by causing the 
r»il abutting against the end of the tongue to move in connection with 
it, but in the opposite direction, so that wlien the tongue is with> 
drawn, the protruding rail which formed the notch is withdrawn also* 

In all ioventioDs of this chisi, however ingenious tfaey may appear 
on paper, pr^^ctice is the maintestof their utility, aud Wf are informed 
that the invention which we have now noticed, has been for some 
tine in successful operation upon several railways; among which we 
may mention the Grand Junction, the Manchester and Leeds, the 
Chester and Birkenhead, and the South Eastern Railways* 
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THE PLANKT BEYOND URANUS. 



The memoir of the discovery of the planet beyond Uraous, read by the 
AAtroDomcr- Royal at the November uiectiog of tbe Itoyal Astrooomtc&l 
&ucicly, b«9 been priutcd on accoiiut of ils importance iMffore the reumia' 
derof the u»uai mootbly ootice was coinpieted. Extracts of Frofettsor 
Airy'a memoir ore given below, but fur ihe sake of brevity several parts 
art omitlcd, for which we have substituted tbe paragraphs in brackets. 

We wish to direct the reader's attention chiefly lo the papers marked 11 
and 12, and to the remarks following them. It will be seen from these, 
that a few days after Mr. Adams bad communicated to the Astronomer- 
Royal nil the eleuii*nts of the planet, M. I.e Verrier published, in the 
C^iiip(r« Rendus, a pup«r ua the perturbations of Uranus, iu which be says 
aoibiiig ut tlieir being caused by an exterior planet: we may, ibrreforp, 
•appose that he had not, at ibat timet u>»de any discoveries reBpecting il. 
Sereo moolhs after, M. Le Verrier publidhes anulher paper, in which he, 
for the first lime, (peaks of the new planet. The Aalronoiner-Koyal says 
that he rtceived this paper wiUi '* a fieliDg of delit;bl and satisfactioo," 
be<»a>e il roobrmed ihe cunchisiuus of Mr. Adaina regpecting the pusilioa 
of the pUnel, which he " had perused seven months earlier." It is im- 
portmnl to observe llial this second paper by M. Le Verrier gave oaly tbe 
positioa — not the mass and ufbil — of the planet, which had been however 
aaoer'iuaed by Mr. Adams. Tbe eccentricity of the planet was not di.4- 
cowred by M. Le Verrier till August, i84S — that is, ten mouths after tbe 
Aatronmner-Royal received Mr. Adams's determinatiun of it. 

It apfteara that neither the Astrooomcr-Royal nor l^rufeasor Challia 
Ibiraght it worth while to take the trouble of looking for (he planet uuti' 



Lfl Verrier 's paper confirmed that of Mr, Adams* The self exculpatory 
tune adopted by tbe superintendents of the two principal English observa- 
turies, does not seem altogether needless. The fact of (heir both ofTering 
Bpulogies, seems to indicate that apulugies were necessary. The Astrono- 
mer-Royal had '^ always considered the correctness of a distant malhema* 
tical renull to be a subject rather uf moral than of mathematical evideoce," 
Frofessor C'hallis says, in a paper following that by Professor Airy, 
that his motive fur undertaking the search for the predicted planet, was 
tbe agreement of M. Le Vcrricr's " deductions with those of Mr. Adams, 
together with the recooimendalion of the AslroDomer-Royal." He tells 
OS, also, Ihat he was deterred from commenring the wurk sooner, because 
it was ''io novel a thing^ to undertake observations iu reliance upon marely 
theoretical deductions." 

We have no desire to depreciate M. Le Verrier's labours. On the con- 
trary, they entitle him to high renown. His first paper alone, investi- 
gating the perlurbaliuns of l>raoos without asssigning a new cause for 
them, is a work of the utmost si:ienti{ic value. But the chief pcouliarily 
of this event in the liiitory of science is ihe. predklire evideoce and appli. 
cation of the laws of graviiation. Hitherto, the evidence of the truth of 
ihuse laws, wonderfully minute and varied as it has been, was restricted 
to the explanation of observed facta ; but the moat overwhelming evi<ienoo 
of a theory is its capability of anticipating the result of experimental ob* 
servations before llipy are actually made. Tbis kind of evidence is for- 
oisbed in an unexampled degree, by the anticipatory calculation of the 
mass, &c , of the unseen planet. Regarding, therefore, the prediction of 
the planet as an event aliugelher unparalleled, and as tbe feature of the 
discovery most important with respect to the evidences of science, we 
cannot over-estimate tbe value of the fact established by tbe Astrouomar- 
Rnyal, that Mr. Adams was the first predicter of the position, maas, and 
orbit of the new planet. 

When llio Astronomfr-Royal speaks of the discovery as *'a consequence 
of what may properly b« called a movement of tbe age," we roust take 
this as a rfaeturical expression, not intended lo have any specific meaning. 
In (act, the utmost that can be made of the sentence is this, that there has 
fur some time existed a general suspicion of the existence of a planet 
tjejond Uranus. The numerical determination uf the longitude of the 
planet (323 34), Ace, by an elaborate mathematical investigation, required 
something a Utile more tangible and definite than a " movement uf the 
age." 



It has not been usual to admit into the Memoirs of this Society mer* 
historical statements of circumstances which have occurred in our own 
times. 1 am nut aware that this is a mailer of positive regulation : it is, 
I t>elieve, merely a rule of practice, of which the application in every par- 
ticular instance has been determined by the diacretiuu uf thuse OtKcers of 
the •Society with whom the airangement uf our Memuirit has principally 
rested. And there can be no doubt that the ordinary rule must be a rule 
fur the exclusion of papers of this character; and Ihit if a positive regu- 
lation is to be made, il must absolutely forbid (he presentation of such 
fai«lDrie«. Vet it is conceivable Ihat eveola may occur in which this rule 
ought to be relaxed ; and such, I am persuaded, are the circumstances 
attending the diAcovery of the planet exterior to Uranua. In tbe wbule 
history of astruuomy, I !iad almost said in the whiile history of science, 
there is nothing comparable U> this. The history of the discoverirs of new 
planets iu the latter part of the last century, and in the present century, 
otfers nothing Hnalugout to it. Uranus, Ceres, and Pallas, were discover- 
ed in the course uf researches which did out contemplate the possible 
discovery uf planets. Juno and Vi'sia were discovered in fullowtng up a 
series of obaervations suggested by a theory which, fruitful as It has been, 
we may almost venture to call fanciful. Astraa was funnd in the course 
of a well-conducted re-examinaliuu of the heavens, apparently contem- 
plating the discovery of a new planet as only one of many pussible results. 
But the motions of Vranua, examined by philosophers who were fully 
impressed with the universality of ibe law of gravitation, have long ex- 
hibited the effects of some disturbing body : roatbemattciaus have at length 
ventured on the task of ascertaining where such a body could be ; they 
have pointed out that (he supposition of a disturbing body moving in a 
certain orbit, precisely indicated by them, would eniirely explain the ob- 
served dtsturbauces i.f Uranus : they have expressed thetr conviction, with 
a tirmoess which I mug| tharacterise as wonderful,, (hat the disturbing 
planet would he found exactly ia a certain spot, aud presenting exactly a 
certain appeurauce ; and in that spot, and with that appearance, tbe planet 
has been found. Nothing iu the whole history of astronomy can be cont- 
pared with this. 

Tbe pnucipal jiteps in the theoretical Investigations have been made by 
one individual, and ibf published discovery of the planet was necessarily 
made by one iudiviituai. To these persons the public altention has been 
principally directed ; aud well do they deserve the honours which they 
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hftve received, and whicb they will cootinae to receive. Yet we <boold 
do wrong if we cooftidered lh«l these two persoos elooe are to be reijariled 
u the «atbor« of Ibe didcovery of (hit planet. I am cooSdent that it will 
be fbtind Ibat the discovery i> a cooseqoeDCfl of what may properly be 
called a movetnent of the age ; that it has been urged by the feeliDR of the 
•cienlific world io i;eoeral, aod baa been oearly perfected by the collateral, 
but iodrpeodeat labours, of varioos persons possession tbe talents or 
powers be»t suited to tbe different parts of the researches. 

With this conviction, it has appeared to me very desirable that the aa* 
tbeiitic history of this discovery should be published as soon aa possible ; 
not outy becaase it will prove a vatnable coDlribution to the history of 
Bcience, but also because it may tend to do justice to some persons who 
otberwiae would not receive in future tiroes the credit which they deserve. 
And as a portion of the history, t venture to offer to this Society a state- 
ment of tbe circumstances which have come Io my own koowled|{e. I 
have thooght that I could with propriety do this : oot because I can pre- 
tend to know all the history of tbe discovery, but because I know a con. 
siderablo part of it; and because I cao lay claim to the character of im- 
partiality to this extent, that, tbongb partaking of the general novemeat 
of the age, I have Dot directly contributed either to the theoretical or to 
tbe observing parts of the discovery. Id a matter of this delicacy I have 
thought it best to act on m; own judgment, witboot coosolting any other 
person ; I have, however, solicited the permission of my English corre- 
•poodents for the publication of letters. 

Without pretending to Ox upon a time when the cooviction of the irre- 
concilability of the motions of Uranus with the law of gravitation first 
fixed itself in the minds of some individuals, we may withuut hesitation 
date the general belief in tliis irreconcilability from the publicHtion of M. 
Alexis Bouvard's Tabltt <{f Uranua in 1821. It was fully shown io Ibe 
intioduciion to tbe tables, that, when every correction for perturba ion 
indicated by Ibe best existing theories was applied, it was still impoeaible 
to reconcile the observatioas of Flaaisteed, Lemonnier, Bradley, and 
Mayer, with the orbit required by the observation* marie after 1781 : and 
tbe elements of tbe orbit were adopted from the latter observations, leaving 
the discordances with the former (amountlDg sometimes to three minutes 
of arc) for future explanation. 

Tbe orbit thus adopted represented pretty well tbe observations made 
in the years immediately fulluwing the publication of the tnbles. But in 
five or six years tbe discordance agaio growing up became so great, ibal 
it could not escape notice. A smull error was shown by tbe Kremsmiin- 
■ter Observations of 1825 and IH'^C: but, perhaps, I am not in error in 
Btatiog that the discordance was first prominently exhibited in the Cam- 
brigc UbservatioDs, the publiculiuo of which fr>jn 1828 was coDducted 
under my superiuteudenre. 

[Here intervene letters from Mr. Hussey (1834) and M. Boovard (I83T), 
surmising that tbe perturbations might be produced by an unseen body.] 

I have departed from astriclly chronological order for the sake of keep- 
ing in connesiuD (he papers which relate to the same trains of investiga- 
tion. Several moniha before the dale of tbe last letter quoted, I had re- 
ceived ihe Grst ioiimation of those calculations which have ted to a distinct 
iudicalton of the place where the disturbing planet ought to be sought. 
Tbe date of tbe following letter is Feb. 13, 1844 : — 

No. 6. — Professor Challib to G. B. Aiby. 

[extract.] 

" Cambridge Obstrtatary, Feb. 13, 1S4*. 
" A young friend of mine, Mr. Adams, of Si. John's College, is working 
at the theory of Uranus, and is desirons of oblaintug errors of the tabular 
geocentric longitudes of this planet, when near oppngitiuu, in the years 
IbtS-lttSO, with the faclors for reducing them to errors uf heliocentric 
longitude. Are youi- reductions of the planetary observations so far ad- 
vanced that you could furaish lliese data? and is the re<]uest one which 
you have any objection to comply with / If Mr. Adams may be favoured 
in this respect, he is further desirous of knowing, whether in the calcula- 
tion of the tabular errors any alterations ba«e been made in Bouvard's 
TaliUa of Uranua besides that of Juftiier'M niaaa." 

No. T. — O. B. Airy to Professor Challib. 
[extract.] 
**Rotfal Obtereattiri/^ Greenwick, 1844, FeL 15. 
" I lend all tbe results of tbe observations of Uranui made with both 
instruments [that is, the Iieliciccutric errors of Uranus in longitude and 
latitude from 1754 to 1S30, for all those days on which there were observa- 
tions, both of right ascension and of polar distance]. No aUerattoo is 
nmiJe in Buuvartl's Tnldta of C/raHUS, except iucreasiiig the two equations 
whirl) depend on Jupittr by ^ part. As constants have been added (in 
the printed tables) to make the equations positive, and as j^ part of the 
Durobere in the tables has been added, -j^ part of Ihe constants has been 
subtracted from Uie linal results." 

No. 6. — Professor Challis to G. D. Airy. 

[fxtbact.] 

*' Cambridge Oburvatory, Feb. 16, 1844. 
"I Bin exceedingly obliged by your sending so complete a series of 
tabular errors of UninuM. • • • 1 he list you have sent will give Mr. 
Adnnis the means of carrying on in the isaat effective tuauner tbe inquiry 
io whicb he is engnged. 



No. ft. — Profeasor Chalus to G. B. Ainr. 

** Cambridge Obterratory Sept. 22, 1845 
" My friend Mr. Adams (who will probably deliver this note Io yon) 
has completed bis calculations respecting Ihe perturbation of the orbit of 
Uranu* by a supposed nllerior planet, and has arrived al results which be 
would be glad to communicate to you personally, if you could spare bim 
a few moments of your valuable time. His calculations are founded on 
tbe observalions you were so good as to furnish bim with some titne ago; 
aod from his character as a roathematiciao, and his practice in calculation, 
I thoold consider the deductions from his premises to be made in a trast- 
wortby manner. If he should not have the good fortune to see yon at 
Greenwich, be hopes to be allowed to write to you on this subject," 

No. 10. — G. B. Airy to Professor Challis. 

" Rofol Oburt^tory^ Greenwich, 1845, Sept.29. 

" I was, T suppose, on my way from France, when Mr. Adams called 
here : at all events, 1 had not reached home, and therefore, to my regret, I 
have not seen him. Would you mention to Mr. .4dams that 1 am very 
much interested with tbe subject of his investigations, aod that I sboijid 
be delighted Io hear of them by letter from him ?" 

On one of tbe last days of October, 1845, Mr. Adams called at the 
Royal Observatory, Greenwich, in my absence, and left tbe fullowiog im* 
portant paper : — 

No. 11.— J. C. Adams, Esq. to G. B. Airy. 

" According to my calculations, the observed irregularities in the motion 
of Uranut may be accounted for by supposing tbe existence of an exterior 
planet, the mass and orbit of which are as follows : — 
Mean Distance (assumed nearly in accordance 

with Bode's law) S8'4 

Mean Sidereal Motion in a&S-25 days . . I^30'*9 
Mean Longitude, 1st October, 184S . . . 323 34 

Longitude of Perihelion. . . , . 315 55 

Eccentricity ....... 01610. 

Mass (that uf the Sun being unity), . . . O'OOOlt^SG. 
For the modern observations I have used tbe method of normal plnces, 
taking the mean uf the tubular errors, as giten by observations near three 
consecutive oppositions, to correspond with Ibe mean of Ihe times ; and 
the Greenwich observations have been used down tu 1830: since whicb, 
Ihe Cambridge and Greenwich observations, and those given in the Aa- 
trnnotnutche Naihfichltn,b».'*B been made use of. Tbe following are the 
reoiaiuiog errors of mean longitude:^ 

Obaervation — Theory. 



1780 


+0' 


•2T 


1801 


— 0' 


'04 


1822 


+0' 


30 


1783 


—0 


•23 


1804 


+ » 


•70 


182S 


+ 1 


•9a 


1786 


— 


•SHi 


1807 


— 


•21 


1828 


-f2 


25 


1789 


+1 


•82 


1810 


-fo 


•66 


1831 


—1 


•06 


179a 


—0 


•81 


1813 


—0 


•94 


1834 


—1 


•44 


1795 


+0 


■09 


1810 


—0 


•31 


1837 


—1 


•«'i 


17y8 


— 


■39 


1819 


—2 


•00 


1840 


+ 1 


73 



The error for 1780 is concluded from that for 1781 given by observation, 
compared with those of four or five following years, and also with LemoB- 
ni«r's observations io 1769 and 1771. 

" For the ancient observatiooB, the fallowing are the remaining errors ;— 

Obierration — Theory, 

1690 +44*^-l 1750 — 1"6 176S — - 5"'l 

1712 -f 6 -7 1753 -f 5 "7 1769 -f -6 

1716 — 6 8 1736 — 4 '0 1771 -f 11 -8 

The errors are small, except for Plamsleed'a observation of 1600. This 

being an isolated observation, very distant from the rest, I thougLl it best 

nut tu use it in forming the equations of condition. It is uot imprnbable 

however, that this error might he destroyed by a small change in the as^ 

sumed mean motion of the planet." 

I ackDowledged tbe receipt of this paper in Ibe following terms:—' 
No. 12.— G. B, Airy to J. C. Adams, Ksq. 

" Royal Obiervatiiry, Greenwich, 1«45, Noe. 5. 

" I am very much obliged by the paper of results which you left here a 
few days since, showing the perlurbtitions on Ihe place of Uranns pro- 
duced by a piniiet with certuin assunird elements. The latter numbers are 
all eitremely satisfaclory : I am not enough afquainted with Flanisteed'a 
observations about 1690 to say whether they bear such an error but I 
think it extremely probable. * 

" But I fitiould be very glad to know whether this assumed perturbation 
will explain the error of the radius vector of Uranua. This error ih now 
very considerable, as you will be able to ascertain by comparing the nor- 
mal equations, given in the Greenwich observationg for each year, for tbe 
times b^'ore opposUiun with the limes a/ftr opposition." 

I have before stated, that I consider the eslablishnjeot of this error of 
Ihe radius vector of UrattHa to be a very important determitialion. I there- 
fore considered that tbelriul, whether the error of the radiui vector i(%ould 
be explained by the same Iheory which explained the error uf longitude' 
would be truly an expnimentum crwcia. And 1 wailed with much anwetjt 
for Mr. Adams'a answer to my query. Had it been in tba affirmative i 
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should at oace have eterted all Ihe inl)uene«> which T mi{rbi possess^ either 
directly, or iQ<lirectly through my rriend Prufea^ur Chaliu, to procure the 
paUlicatioa of Mr. Adama's theory.* 

From some can»e with which I am unacquainted, probably an accidental 
one, I received oo immediate answer to this inquiry. I rvgrat this deeply,, 
for many reaftonK. 

While I was etpectiog more complete information on Mr. Adams's 
theory, the results of a new and most importunt invrsiigation reached me 
from aauthrr quarter. lu the Compte Rendu of the Freach Acadf>roj fur 
the lOtb Nov., 1815, which arrived in this rountry in December, there is 
• paper by M, Le Verrier on the perturbatioDS of Uranua produced by 
Jupiter and Saturn, and on the errors in the elliptic elements of Uranugt 
consequent on the u«e of erroneous perturbatiaD» in Ihe treatment of Ihe 
observations. It is impossiblt for me here lo enter into details as to Uie 
conclusions of this vaiaable memoir ; I shall only say thai, white the cor- 
rectoess of the former theories, as far as they weul, was generally estab- 
lished, many small terms were added ; that the accuracy of the calcola' 
tioas was established by duplicate inrestiKations, following diflereot cour* 
•c«, and executed with etlraordinary labour; thai the correclions to the 
elements, produced by trealing the former observations with these corrected 
perturbations, were obiaincd ; and that the correction Co the epbemeris for 
the preieot time, produce<l by the introduction of the new perturbations 
had tbc new elements, wa^ iovestiKAted and found to b« incapable of ex- 
plaining the observed irrej^iilarity of L'rtinut. Perhaps it may be truly 
Mid that the theory of C'ntnuj was now, for the first time, placed on a 
■•tisfaclory foundation. This imporlaut labour, as M. Le Verrier states^ 
wms undertaken at the urgent request of M. Arago. 

Id the Compte Hendu for June 1, 1(M6, M. Le Verrier gare his second 
memoir on the theory of Uranut, The first part contains the results of a 
oew reduction of nearly all the existing observalioos of Urantu, and tbeir 
treatment with reference to the theory of perturbations, as amended in tbe 
former memoir. After concluding from this reduction that ihe obserrations 
are absolutely irrec«>nci!rfhie with the theory, M. Le Virrier considers in 
the second part all tbe possible explanations of the discordance, and con- 
cludes that none is admissible, except thai of a disturbing planet exterior 
lo V'ramun. He then priiceeds to investigate tbe elements of the orbit of 
such a planet, assuming that its mean distance is double that of Uranut, 
mail that its orbit is in the plane of Ihe ecliptic. The value of tbe mean 
distance, it i« to be remarked, is not fixed entirely by Bode's law, although 
SDggested by it ; teverai consideraiioos are stated whjoh compel us lo 
take a mean diitance, not very greatly dilfering from tbut suggested by the 
law, but which nevertheless, without tbe sug^cilioa of that law, would 
Ie«ve the mean distance in u most troubles)»me uncertainly. The peculiar- 
ity of tbe form which the iuvesligation lakes is then explained. Finally, 
M. lie Verrier gives as Ihe must probable result of his investigations, that 
the true loo>;ilude of Ihe disturbing planet fur the beginning uf 1847 must 
be about 325^, and that au error of 10'^ in this place la not probable. No 
elements of the orbit or mass uf the planet are given. 

This Dcnoir reached me atwut the S3rd or 24th of Jnne. I cannot 
MfficientJy express the feeling of delight and satisfaction which I received 
from it. Tbe place which it assigned to the disturbing planet was Ihe 
■ane, to one degree, as that given by Mr. Adams's eaJeulaiions, which I 
had perused »even months earlier. To this time I bud considered that 
there wm »tiil room for doubt of the accuracy of Mr. Adams's investiga- 
tio&s ; for I think that the results of algebraic and oumerical computations, 
ao long and so complicated as those of an inverse problem of perturba- 
tions, are liable to many risks of error in the details of the process : I 
know that there are important numerical errors in Ihe Mteanique CiUiie 
of Laplace: in the ThiforU de la Lune of Plana ; above all, in Huuvard's 
first tables of Jupiter and Hatum; and to express it in a word, I have 
alwaya cootidered the correctness of a distant luatheinatica) result to be a 
■object rather of moral than of mathematical evidence. But now I felt 
tkO doubt of the accuracy of both calculaliuns, as applied to the perturba- 
tioo in longitude. 1 was, however, still detiiruus, aa before, of learning 
whether Ihe perturbation in radius vector was fully explained. 1 therefore 
addre«eed tu M. Le Verrier Ihe following letter: — 

Ho. 13.— G. B. AiRT to M. Lb Verkiuu 

** Rojfat Observatory, Greenitiek, 1846, Junt 26. 

**I bare read, with very great iuterest^tbeaccuunt of your investigations 
on the probable place of a pNnet disturbing the motions of Uranut, which 
is cunlikined in tbe Compte Hindu de (' Academic of June I; and 1 now 
beg leave to trouble you with the following question. It appears, from all 
the later observations of L^rctntt« made at Greenwich (which are moat 
completely reduced in tbe Greenwich Obttrrationi of each year, so as to 
exhibit the effect of an error either in the tabular heliocentric longitude, or 
the tabuhir radius vector), that the tabular radius vector is considerably too 
small. And I wish to inquire of you whelhi r this would be a cottse- 
qnence of the disturbance produced by an exterior planet, now in the 
position which yon have indicated? 

•'1 imagine that it would not be so, becaose the principal term of the 
ioequ4lity would probably be analogous to tbe mo<m's variation, or would 
depend on sin 2(c — r') ; and iu tliat case the perturbation iu radius vector 
would l}ave the sign — for the present relative position of the planet and 

* Rcrc itie AsU\>Dom«r Rojal explained to tlie meetiiig, by mans of a dtagTSB, (ht 
oalarc of tbe cnora of Uic tabuUr radius vector. 



Uranut. But this analogy is worth little, aotil it U supported by proper 
symbolical compoiatiooa. 

" By the earliest opportunity I shall have the boooar of transmitting to 
you a copy of the Pliitutary Rtductioni, in which you will find all iho 
ohwervatioos made at Greenwich to 18S0 carefully reduced and compared 
with Ihe tables." 

Before 1 could receive M. Le Verrier's answer, a transaction occarred 
which had some influence on the conduct of Enxlisb astronomer!. 

On Ihe 29ih of June, a meeting of the Board of Visitors of the Poyal 
Observatory of Ureenwich was held, for Ihe consideration of special 
liusinesB. At this meeting, iSir J. Herschet and Professor Challis (among 
other members of the Board) were present ; I was also present, by invita- 
tion of the Board. The discussion led, incidentnlly, to the general qnes- 
ticin of the advantage of distributing subjects of observation among differ- 
ent observatories. 1 spoke strongly in favour of such distributioo; and 
I produced, as an instance, the extreme probability of now discovering » 
new plaoet in a very short time, provided the powers of one observatory 
could be directed lo the search for il. I gave, as the reason upon which 
this probability was based, the very close coincidence between the results 
of Mr. Adams's and M. Le Verrier's investigations of Ihe plane of the 
supposed planet dislurbinK Uranut. I am authorised by Sir J. Herschel's 
printed statement in the Athenaum of October S, to ascribe to the strong 
expressiooB which I then used the remarkable sentence in Sir J. Herschel's 
address, on September 10, to Ihe British Association asiembled at South- 
ampton. " We see it [the probable new planet] as Columbus saw America 
from the shores of Spnm. Its movements have been felt, trembling along 
the far-reaching line of our analysis, with a certainty hardly inferior to 
that of ocular demonstration."* And I am authorised by Professor Cbal- 
iia, to oral conversation, to slate that Ihe same expressions of mine induced 
bim to eonlempi&te the search for the suspected planet. 

[M. Le Verrier's reply follows, in which he says that M. Boovard cal- 
culated incorrectly the orbit of I'ranus, in ignorance of tbe exterior planet, 
and that tbe error of the radius vector of Uranus arises frum errors of its 
eccentricity and longitude of perihelion. 

The following letter is from Professor A iry to Professor Challis, request- 
ing tbe latter lo undertake the search at Cambridge, with the Northumber- 
land equatorial telescope, as tbe only instrument in England large enough 
for the purpose.] 

In explanation of this letter, il may be necessary to state that, in com- 
DiOD I believe with other astronomers at that lime, I thought it likely that 
the planet would be visible only in large telescopes. I knew that tbe 
Observatory of Cambridge was at Ibis time oppressed with work, and I 
thought Lh&t the uadertaktng — a survey of such ao extent am this seemed 
likely to prove — would be entirely beyond Ihe powers of its personal 
establishmeol. Had Professor Challis assented lo my proposal of assist- 
ance. 1 was prepared immediately lo place at his disposal the services of 
ao efficient assistant ; and fur approval of such a step, and fur liquidation 
of the expense which must thus lie thrown on the Uoyal Observatory, I 
should have referred to a Government which I have sever known to be 
illiberal when demands for tbe benefit of science were made by persons 
whose character and position offered a guarantee, that the Bsaistanco was 
fairly asked fur science, and that the money would be managed with fair 
frugality. In the very improbable event of the Government refusing such 
indemnity, I was prepared lo lake all conseque nceo on uiysclf. 

On the 13lh of July, 1 transmitted to Professor Challis "Suggestioas for 
tbe Examination of a Portion of tbe Heavens io search of the external 
Plaoet which is presumed to exist and tu produce disturbance in the mo- 
tion of Urunui," and 1 accompanied ihcm with the following letter:— 

No. IB.— G. B. Airy to Professor Challis. 

" Royal ObserttUory, Greenwich, 1846, July IS. 

" I liave drawn up Ihe enclosed paper, io order to give you a noliuo uf 
tbe extent of work incidental to a tweep for the possible planet. 

*^ 1 only add at present thai, in my opinion, the importance of this 
inquiry exceeds that of any current work, which is of such a nature as 
not to be totally lost by delay." 

My '* Suggestions" contemplated the examination of a part of the hea- 
Tens }0° long, in the direction of the ecliptic, and 10° broad. They en- 
tered into coiisidemble details as to the method which I proposed ; details 
which were necessary,, in order to form ao estimate of tbe number of hours' 
work likely to be employed in the sweep. 

I received, in a few days, the following answer :-^^ 

Nof 17.— Professor Challis to G. B. Aibt. 

[EXTJtSCTS.] 

" Cambridge Obtervatory, July 18, 1846. 
" I have only just returned from my excursion, • • • 1 have de- 
termined on sweeping for this by i>othetical plaoet. • • • M'lth re- 
spect lo your proposal of supplying an assistant I need not say anything, 
as 1 understand it to be made on the supposition that I decline uadertakiog 
the search myself. * * * I purpose to carry the sweep tu the exteat 
you recoinineud." 



* Tbi* »enteov« li copied frpia tbe written drmft of the speecb. ?lr J. Hencbel 
■ppearetl io auppo** that ih« Mai*uc« had not t>e«n reported to tbe public jouroals aa 
•polceo. I did, bowfvtr, »«• It to rtportcd lu aa EoglUU newspsper, to wUcb I b*tl 
•ocsss Ml tbs ConUoMt. 
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Tha remainder of tbe letter was priocifittlly occupied with Ihe detaiU of 
a plan of observing diti>ri>nt from miite, Hod of which the advaalage wau 
fully proved in tlie practical observation. 

On August 7, Professor Challis, writing to my confidential asEtAtant 
(Mr. Main} in my supposed absence, said, — 

No. 18. — Profesdor Challu to the Rer. R. Main. 

[tTTRACT.] 

'* Cambridge Obaemaiory, August 7, 1B4G. 

** T hare undertaken to search for the «nppoted new planet mure distaut 
than Uianug. Already I have made trial of two diirerent nielbods of 
observinfr. In one method, recuaimcDded by Mr. Airy • • • I met 
with a difficulty which I had anticipated. * * * 1 adopted a secuod 
method," 

From a subsequent teller (to be cited hereafter), it appears that Profe3- 
aor Challis had commeaced the search on July 20, and had actually ob- 
•erved the planet on August 4, 1840. 

Mr. Main's answer to the other parts of this letter, written by my direc- 
tion, is dated August 8. 

At Wiesbaden (which place I left on September 7), I received the fol- 
lowing letter from Professor Challia : — 

No. 19. — Professor Challis to O. B. Airy. 

[extbact.] 

" Cambridge Obitrtahry, Sept. 2, 1840. 

" I have lost do opportunity of searching for the planet ; and Ihe niu,htt 
having been generally pretty good, 1 have taketi a considerable number of 
observations: but I get over the grouod very slowly, thinking it right to 
include all stars to lO-ll magnitude; and I find, that to Fcruliiiise, 
thoroughly, in this way the proposed portion of the heavens, will require 
many more observations than I can take this jeiir." 

On the same day on which Profi-ssor Challis wrote this letter, Mr. 
Adams, who was not aware of my absence from England, addressed the 
following very important letter to Greenwich ;— 

No. 20. — J. C. Adams, Esq., to G. B. Aiar. 

" St. John's College, Cambridge, Sept. 2, 1846. 
"In the investigation, the results of which I comrouoicsled to yon last 
October, the mean distance of the supposed dii>turbing planet is assumed 
to be twice ibatof Vr<invs. Some as^umptiun is necessary in the tirtit in- 
stance, and Bude'g law renders it probable (hat the above dislatice is not 
very remote from Ihe truth : but Ihe investigation could scarcely be con- 
sidered salisractury while based on anything arbitrary; aud I therefore 
determined to repeat the calcuUlion, making a dltlLTeut hypothesis as tu 
the mean distance. The eccentricity also reAulting from my Turmer cnlcu- 
lations was far too large to be probable; nod 1 found that, although tbe 
agreement between thenry and ubservation rontinued very edlial^iietiDry 
down to 1840', the diflcrence in subsequent yean« was becnming very sensi- 
ble, and I hoped thai these errors, as well as Ihe eccentricil}, might be 
djnuuished by taking a diflVrenl mean distance. Not to make too violent 
a change, I assumed this distance to be less than the former value by altout 
^yh part of the whole. The result is very salisfHctory, and appears to 
show that, by still further diminishing the distance, the agreenient b<?tween 
tbe theory and tbe later obaervatiuas may be reoJereil complete, and the 
eccentricity reduceii at the same time tu a very small quantity. The taasi 
and the elementa of the orbit of Ihe supposed planet, which result from ttie 
two hypotheses, are as follows :— 

Hrpolbnli I. HrpothesU II. 



0^'') (f=«"0 



Mean Longitude of Planet, Ist Oct. 1840 325° 8' 523° 2' 

Longitude of Perihelion .. $15 57 '2^9 11 

Eccentricity .. .. OIGIOH 0-1 2052 

Mass (that of Sua being 1) .. 0-00(110563 0*00015003 

*' This investigation has been conducted in the tiitine manner in both en sea, 
so that tbe dilferences between Che two sets of elements may be considered 
MS wholly due to llie variation of the fundamental hypothesis. The fol- 
lowing table exhibits tbe difl'erences between the theory and the obser>'a- 
tiuns which were used as the basis of calculation. The quaaiitiex given 
are tbe errors or mean longitude, wliiich I found it more convenient to em- 
ploy in Biy iuvestigatioDB Ihan those of the true longitude. 

Ancient Observations, 





(Obi. - 


- Theory.) 




(Obi. - 


- Theory.) 


Pate, 


Hypotli. I. 


Hypotli. 11. 


Dktr. 


Hjrjjoih. 


. Hypoth. n. 


1712 


+6"7 


-fC'S 


17S6 


— 4 "0 


— 4"G 


1715 


—6 -8 


-0 -6 


i;fi4 


— ft 1 


^4-1 


17S0 


—1 -6 


—2 -6 


I7ti9 


-f -6 


+ 1 •« 


176S 


+ « -7 


+5 -2 


1771 


.+-11 -8 


-j-12 -8 






Modem Obscrtations. 






17S0 


-f0"-27 


+0"'54 


161D 


+(j"-30 


-l-0"6l 


1T8S 


— '23 


—0 -21 


1813 


—0 MA 


—I 00 


1786 


—0 -30 


— 1 -00 


1816 


—0 -31 


—0 -40 


17SU 


+ 1 -82 


+ 1 M 


lt«l9 


—2 '00 


—2 10 


1792 


—0 yi 


^1 06 


11822 


+0 '30 


-ftt -14 



1705 


+0 


•09 


+0 


•01 


1825 


+ 1 


•92 


-M 


•87 


1798 


— 


•uu 


— 


•93 


1828 


+2 


•25 


-i-2 


•34 


1801 


— 


•04 


+ 


•11 


18S1 


— 1 


•OM 


—0 


•811 


18(14 


-fl 


•7(5 


+1 


•94 


1834 


—1 


•41 


—1 


•17 


1807 


— « 


•21 


— 


•08 


1837 


— 1 


•ri2 


—1 


•«3 


I8I0 


+« 


•56 


+« 


•61 


1840 


+ 1 


•73 


+ 1 


•31 



"Tbe greatest dilTerence in the above table, viz. that for 1771. id de- 
duced from a single obdcrvalion, whereas the dilference iromedintely pre- 
ceding, which is deduced from Ihe mean of several observatiuns, is much 
smaller. The error of the tables for 1780 is f«»und by inlerpolatiog between 
the errors given by the observations of 1781, 1782, and 1783, and those of 
1709 and 1771. The dilfHrencesiietween Ihe results of ihe two hypothese* 
are exceedingly small till we come to the last years of Ihe series, and bo- 
come beusible precisely at the point where both gels of resulis bejjin to 
diverue from the observaiioos ; the errors corresponding lo the second hy- 
polhesis being, however, uniformly smaller. The errors given by the 
Greenwich Ohaervations of 1843 are very sensible, being for the flrsl hypo- 
thesis -f 6"-84, and for the second -f 6"-60. Hy comparing Ihese rrrors, it 
may be inferred that the agrecmeni of theory and obiservatiua would be 

rendered very close by asauuiog — - 0^S7, and the corresponding mean 

longitude on the Ist Oclober, 1840, would be about 315" 20', which I am 
inclined to think is not far from (he truth. It is plain also that tlie eccen- 

a 
tncity corresponding to this value ^ would be very small. In conse- 
quence of the divergence of the results of the two hypotheses, still later 
ultsertatioos would b^ most valuable for correcting ihe disUiicM, and I 
should (eel exceeiMugly obliged if you would kindly communicate lo me 
two normal plucp» near the ojipositions of 1844 and 1845. 

"As Flanisteed's first ohservMiioo of L'ranu«(in 1090) is a single one, 
and the inlervaJ between iC and the rest is so large, I thought it unsafe to' 
employ tin* observation in formiiiK ihe equaUona of ctKidition. On com- 
parmg it with the tlsfury, I find ihe dillen-uoe to be rattier large, and greater 
for the secotnl hjpollie.-^ia ttitin for Ihe Grat, tbe errors bring -)- 44"-5 and 
-f 50"-0 respectively. If the error be supposed to change in proportion lo 



I 



the change of mean distanoe, ita value correaponding lo : 

a* 



'0-57, will be 



row 
the ■ 



about H- 70", and the error in the time of transit will be between 4' and 5'. 
It would be desirable to ascertain whether Flamaleed's manuscripts ihruvr 
any li;^ht ou this point. 

"The corrections of ihe tabular radius vector of C'raatu, given by 
theory fur some late years, are as follows : — 

Date. Hyjioth. I. Hypoth IT. 

1834 -f 0005051 +000l!r.f3 

1810 +0 007-219 -fOonO',lG2 

tSlrt -f-000(i676 -fOOOK-JJO 

"The correction for lB3i is very nearly tbe same as ti.at which you have 

deduced from obt.er»aiinn, in the Aatronomische I^ach ichttn ; bul Ihe in- 

ciettfte in IhIit years a more rapid than Ihe observations appear to give it: 

the second hypothesis, however, still having the advantage. 

•' 1 am at present employed in dtscusfeint; the errors in latitnde, wiih the 
view of obtainiog an approximate value of ihe inclination nod position of 
the node of the new planet's orbit; but the perturbations in latitude are so 
very email that I am afraid the reault will not have grcai weight. Accord- 
ing to a rough cakuJutJon mude some lime since, tbe iocliuinion appeared 
to be rather large, and ihe longitude of the a.scen«ijiig nude tobeitbuut SOO'* 
but I tun now treating the subject much more completely, and hope to ob- 
tain the result ia a few days. 

" I have been thinking of drawing up a brief account of my investigation 
to present lo the JJritish Assucialiun." 

Mr. Main, acting for the Astronamer Royal in his absence, answered 
this letter as follows :-' 

No. 21.— Tbe Rev. R. Main to J. C. Adams, Esq. 

•♦ Royal Observatory, Greenwich, I8JIJ, Sept, 5. 
" The Aslronomer Royal is not at home, and lie will be absent for some 
time ; but it appears to ine of so much iniportunce ll.ul jou should have 
immediately the nornml error* of Untimt for 1844 and 1846, that I here- 
with send you tbe former (Ihu volu.iic for l!*44 has been published for 
some lime), Bud I shall probably be able to send you those for 1845 oo 
Tuesday next, as I have giveu Uirectious to have the computations tiutshed 
immediately. If a place (geocentric) for the present year should be of 
value to you, I could probably send one in a few da^s." 

lu ackuowledgiug this teller, Mr. Adams used Ihe following expression: 
No. 22. — J. C Adams, Esq. to the Rev. R. Main. 
[extract.] 
" St. Jokn\ College, Vtimbridge, 7<A Sept. 1846. 
*' I hope by tomorrow lo hate oblaiued approximate values of the Id- 
cliuation and loDgiiuiJe of the notie." 

On the same day. Sept. 7, Mr. Wain transmitted to Mr. Adams the 

normal places for 1845, to which allusiou was made in the letter of Sen- 

leiiiber 5, *^ 

On the 3Ut of August, M. Le Verrier 8 Becoad paper ou the place of tiie 
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diUjirbiog piaoet (iho third paper on the roolion of UranuM) was conjmun)- 

caLed to Lhv Kr«ach Academy. I place the notice of this paper after tb(>«« 

Srptember 2, inc. because, in the astial course of traosmiMion to this 

:>UBtry, the number of the Coir;//;* Kendus coniAitiia^ this paper would 

iv^her«, at the earlii>8t, before the third or fourth week ia Seplem* 

^and ii tioe» not appear that aoy earlier notice of its cooteuts wm re- 

to Eoglund. 

ll is Dot my drsign here to give a complete analysis of this remarkable 

iptr ; but I may advert to sonie of ila priucipal points. M, L* Vorri^r 

tales that, coosideriog the extreme difficulty of attemplinf; to solve the 

iltftn iu all its geoeralily, and cousiderint; that the mean diatnncp and 

ke epoch of the dijiturbtng plan«t nrrc determined approsimuirly by his 

inner investigations, he adopted the corrt-ctiotii to thi'sie elemtMit* as two 

the uukiiowD quautities to be ioveslignle*!. Besides these, there are the 

litiierl's mius, aod two quantities from which the eccentricity and tlkt; 

ungiiude of perihelion may be inferrifd ; mttkiu);, in all, 6ve tiiikuown 

luantities d«peodiog solely on the orbit and mass uf the disturbing planet. 

llicQ there are the possible oorrectioDS lo the mean distance of UmnuB, to 

Fpoch of lonKitode, lo its longitude uf periheliun, and lo its eccentricity ; 

lkiag« ia all. nine unknown quantities. To obtain Ihfse, M. Le Wrriir 

ail the observations into thirty-three eqtmtions. He then explains 

:uliar Dtetliu<l by which he derives the values of the unknown quau- 

\from these equations. The elenientg obtained are, — 



Semi-axis Major 



S0 1S4 



(or ^ = 0-531^ 



Periodic Time . 217,*387 

Eccentricity . A-|07liI 

LtnagilDde of Perihelion S84° 45' 

Mean Longitude, I Jan. 1647 S18 47 
■^'a"* w\nr = 0001075 
True Heliocentric Lnngitude, 1 Jan. 1847 326° tS' 
Distance from the Sun > . 33*06 

It is intorestiog lo compare these elements with (hose obtained hy Mr. 
Adams. The difference between each of Ihepe and the corresponding ele- 
neot obtained by Mr. Adams in bis second hypothesis is, in every instance, 
of Itiat kind which corresponds to the further change in the a^umed mean 
distance recummended by Mr. Adams. The agreement with oliservations 
dues !>■>( appear lo be belter than that obtained from .Mr, Ailanis's elements, 
«rilb tiie exception of Flamsteed's first obKervaliuo uf 1(11*0, for which (con- 
inry to Mr. Adams's ezpectatioo) the discordance is considerably dimi- 
niftkied. 

M. Le Verrier then enters into a most ingpjiimi* compn'ation of the 
limita between which the planet must be sought. The prioci|de ia this : 
uanmiog a time of revolution, all the other unknown quuaiilies may bf 
Taried in soch a manner, that thot));h the ubservaiiuns will nut be so well 
represented as before, yet the errors of observation wtll bp toleralile. At 
lastf oo contiouing the variation of elements, one error of observulion will 
be intolerably great. Then, by varying ihe elements in another way, we 
nay at length make another error ol observation intolerably preal ; aod so 
00. If we compute, for all- these different vnrielies of elements, the place 
of the planet for 1847, its locut will evidently be a discontinuous curve or 
eurviiinear polygon. If we do the uitme thing wilh dilferetit periodic 
time*, we shall get dilTerent polygons ; and the extreme periodic timesjhat 
can be alioMed will be indicated by (he polygons becoming points- The^e 
etirvme periodic times are 207 aod 233 years. If now we draw one grand 
curve, circumscribing all the polygniis, it is certain that Ihe plaoet must be 
within that curve. In one direction, M. Le Verrier found nu dllhiiuliy in 
assigning a limit ; in the other he was obliged to restrict it, by assuming a 
luait to the eccentricity. Thus he fuuod that xhe longitude of «Ue plwnet 
was certainly not less than 3'^ I'', aod not greater than 33 j^ or m", accord- 
ia( *» we limit ihe eccentricity to ()*I25 or 2. And if we adopt t>-la5 
•a the limit, then the mass will be ioctuderl bet^veen the limit? O-(iUO07 aod 
O-OOOSl ; either of which exceeds that of Uranus. From this circtimstauce, 
corobiofd with a probable hypothesis as to the densit>, M, Le Verriercon- 
eJuded that the planet would have a visible disk, and Bufiicient light lo 
Dake it conspicuooR in ordinary telescopes. 

M. Le Verrier then remarks, as one of the strong proofs of the correct- 
»ess of ibe general theory, that the error of radius vecior is exidnined n* 
■ccoraiely as the error of longitude. And hiially, he gives his upiuion that 
th» latitude of the disturbing planet must be small. 

My analysis uf this paper has necei»sarilv been exceedingly imperfect, 
, u regards ihe astronomical and mathematical parts of it ; but I am sensi- 
ble that, in rfgartl to another part, it fails totally. I cannot attempt to 
I OOO^'^ liie impression which was made on me by the aolbor's un- 

I (k)Ol> I' Mce in the general truth of bis theory, by the calmness and 

clearti^--. ,...,. v\hich he liniiled the field of observatiou, and hy the firm- 
DCfS s»tih which be proclaimed to observing astronomers, "Look in the 
^^ place which 1 have indicated, and you will see the plaoet well." Since 
^KCopernieus* declared that, when means should be discovered for improv- 
^Biiig the vision, ii would be found (hat Venus hud phases like Ihe mmiu, no- 
^Blbing (in my opmion) so bold, and so justifiably bold, has been uttered in 
^■Astronomical prediction. It ia here, if I mistake not, that we see a charac 
^"ler far sup»Tior to thai of the able, or eoterpnsing, or industrious mathe- 



Uati 



•Dry ff'piTi Smith'* Optici, lect. Iti'iO. Sljice res'llng ihli Mettotr, 
hy l'rnre«tar D» Morgkti, Ibat tltv printed worki of Co. 
i.-M biitory, anii that Coiitrnti-us appviua tu bsvv beUercd 
. ut.— U. U.A 



malician ; it is here that we see the philosopher. The mathematical in- 
vestigations will doubtless bo published in detihl ; and they will, as ma- 
themulK-at studies, be highly instructive : but no details published after 
the pluuel'a discovery can ever have fur we the charm which I have found 
in Ihisiibstract which preceded Ihe di^co^ery. 

I understand that M. Le Verrier comniiiiiicated his principul conclusions 
to the iislrunomers of the Berliu Observxiury on Septeiiiber 'jii, and thai, 
guided by them, and comparing iheir observations wilh a Star- map, they 
roiin<l ihe planet oo the same evening. And 1 am warranted by Ihe verbal 
assurances of Professor Challis io staling that, having received Ihe paper 
on .Sepleniber yO, he was t<o much impressed with Ihe sagacity and clear* 
ness of M. Le Vnrier's liinitntions vf the field of observation, Ihrtt he ia- 
sliintly changed his plan of observing, and u»ted the planet, as ao object 
having a visible dit>k, on the eveniiig uf (he s.siiie day. 

M> account, as a doctimeniary liistory, i«0|<puri<d by tellers written dur- 
ing the eventk, is properly leraiinuled ; but I tbiuk it advisable, for the 
sake of clearness, lo Rnn*?x extract* from a letter which I have received 
friiMi Professor Challis siuce the beginning of October, when i returned to 
Hiiglaud. 

[Iu this letter Professor Challis details his labours in search for the 
planet, and slates that on September 29, be singled out one star of 300 ob- 
served that evenin;;, for which he noted, "aeems lo have a disk." This 
turned out to t>e the planet] 

Before terminating this account, I beg leave to present the following re- 
marks : — 

First. It would not be just to institute a comparison between papera 
which ut this time e:ki!<t only in manuscript, and papers which hnve l)een 
printed by their authors ; the latter being in all casca more complete and 
tuurc elaborately worked out thuu the former. 

Second. I trust that I nm amply supported, hy the documentary history 
which I have pix»doced, in the view which I hrst took, namely, that the 
df.-covery of this new pinnet is ihc elTrit of a movement of Ihe age. It if 
f'hown, not merely by the circunistnnce that dtirereut niitihenmtiLiiins have 
simultaneously but independently been currying on Ihe same iuvebtjgatious, 
aud that different aslrnnoniers, Mchiig without concert, have at the same 
titiie been looking for the planet in the same pari of ihe heavens; but also 
by the cirruiiistaiice that the minds of these philosophers, and of the per- 
sons about them, hiid lung been iufliieoced by Ihe kuowlctlge of whal had 
been done by others, and of vtliat had yet been left uniried ; aod Ihitl in ill 
pnriH of the work the niutheiuuticinu and llie aslron<>ai«r were suppoi tid by 
the exhortations and the ayinpailiy of (huse whose opiuiou.-i the) valued 
most. 1 do nut consider this as detraciiog in the smallest degree fiout tb« 
iiteiils of the persons who have been actually eugagcd in these iuvesliga- 
tii>o». 

Third. This history presents a remarkable instance of tbe importauce. in 
duubtful cases, of uaing auy received theory as far a* it «^ lit go, even if 
that theory can claim no bigher merit ihau thai of bein^ phiusihle. If the 
uiatheniaticiuas whose lalaiurs 1 have de»cribed hud not adopted Iiode'« 
law of diEitances (a law for which no physical llieory of Ihe rudest kind 
has ever beeu suggest' d), they would never have arrive^l at the elements 
of the orbit, At the same time, this assumpljun of the la««- is only an aid 
to CHlcuhition, and does nut at all compel the Lumputer to confine himself 
perpetually to the condition assigned by this law, as will have been re- 
marked in the ultimate change of uieun dibtance made by both tlie mache« 
muticians, who Ua.\t used Bode's law to give the hrst appruximutiuu lo 
nti-aii disluiM'e. 

Fourth. The history of this discovery shows that, in certain oases, it Ib 
advantageous for the progress uf science Ibat the publication uf tbeurie&« 
when so far matured as tu leave oo doubi of their general accuracy, should 
nut be delayed till they are worked to the highest imaginable perfection. 
It appears to be quite within probability. Ihal h public»liuu of th« eh'menl* 
obtained iu October 1S45 might have led lo the discovery of the planet iu 
November 1S45. 

1 have now only to request the indulgence of my bearers for the appa- 
renlly egotistical character of tlie aiuouot which 1 have here given ; a 
character which it is extremely ditlicult to remove from a history that is 
almost strictly cooGued lo trausacliuus with which I have myself been con- 
cerned. 



THE GOVERNMENT SCHOOL OF DESIGN. 

Though a considerable time has elapsed since the following report oo the 
French Schools was presented by Mr. Pojnter to the Council of this lo- 
stiiuliun, it baa remained unpublished. I'lie Council have since sanctioned 
its publication, and as the stibjert of the document is not uf temporary 
interest, it j« well worthy of perusal. 

" My Lords and Gentlemen,— Previously to entering upon the exercise 
of the ofllce to which the Ctumcil have dnue me the honour lo appoint lue, 
I considered that a more intimate knowledge of the system of lusirucliua 
adopted in the French Schools, and its results, would enable me lo judge 
mure advuittrtgeouslv of the condition aud prospects of our own. 1 have^ 
therefore, visiied Paris with a special view lo this subjerl; and would 
witlingty have extended myjoaroejto Lyons, had time permitted. But, 
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•Ithotigh it WHS out of my power actnally to Inspect any other School than 
that of Paris, I have bad the advanlsRe orobtaiaini;; ao intimate acquaint- 
aoce with the Schoolt of Lyons aod Toolouse, Ihrooeh tlie Keporta lately 
made by M. Charles Texier, comroiMiooed by the GoverDment to inspect 
the Schools of Art, which were rery obligingly placed id my baods for 
perusal. 

**The Report laid last year before the Council by Mr. Townsend, will 
render superfluous any detailed accouat of the view;) eotertaJDed with re- 
gard to industri&l art, and <he system upon which they are carried out^ io 
the School of Paris ; I shall therefore notice merely such points as it oc* 
currrd to me might be of importance wiih reference to oar own Schools, 
and which may lie mmtioncd wiihout needless repetition. 

" The course of instruc(iuii at Paris is divided iuio three main branches : 
I. The Figure; 2, Ornament; 8. Architecture and Geometry. These 
three coarsea of study (subdivided aod classified) are taught on alternate 
dajs, in the order nameii, a day being devoted to each; but the limited 
space to which the School premises are confined has caused a most incon- 
▼eoieDt systeni of taking the classes io relays, f^reatly to their disadvantage. 
The students are admitted free of charge, and no pledge is required from 
them of their exclusive devotion to any branch of iudustrial art; many^ it 
Is well known, pass from the elementary clanses of the Ecoie dt Dtuin Io the 
EcoU des Benuj: Art$, in order to follow (he higher branches of painlioi; 
and sculpture; hut this is not considered to militate in any way af^ainst 
the DsefulncBS of the School, as a nursery of art applied to inanufuclures, 
To extend a sound koowl<-df;e of art in general is held to be the lest mode 
of secorioi; a supply of artists for industriitl purposes. The only condition 
to which the pupils are bound is, that if they remain in the School tbey 
must follow up the whole course of study prescribed by the regulations. 
Exii-plious ara made in favour of arlisnns who wish to take advttntage uf 
the means afforded by the School to increase their knowledge and improve 
their tasie. This class of students, however, have recourse more genemUy 
to the Ecole Communatc, — for an account of which [ must refer to ^l^^ 
Townsend's Keport. 

** There is one branch of instructinn in the Paris School which I beg 
leave to oflVr to the special notice of the Conocil— a course of lectures on 
the History of Ornament, illustrated by examples drawn by the Prnfi'^sor 
in the absence of the pupils. These examples he sketches (o n. working 
acale, on lurge canvas covered with paper. Ihey consist of a chronological 
aeries of every class of ornament, beginning with the Greek, aud followed 
throughout all styles and all ages, explaining their origin, their connexion 
with each other, and the p<^culiar characteristics by which they are to be 
discriminated. Each lecture is a continuation of the subject fnira thut 
which precedes it ; and the Professor is bound by his engagement to vary 
the examples during the period of three years. This professorship is Ufld 
by a pupil of M. CoD!«tuDt Dufeux, the Archilect to the School ; and Ih*? 
first requisite toward ihe estHblishment of a similar class elsewhere would 
be, to find an arti>ti wiih (he knowledge of ornament possessed by this gea> 
tleumn united to the liandicrHfi skill with which be expresses its forms, 
and brings them out in (he truest effects of chiar'-oscnro by the must simple 
manipulation in black and white. It would be very desirable to pusseiii 
some of this i^entlemau's sketches in our School, as examples of masterly 
•secutioQ in this branrh ^f urt. I meotioned Ihis to the Director, M. Helloc, 
and have no doubt they might he obtained if the Council thought proper. 

"An BxcelteDt plan is atloptfd in the Mathematical Ctass to secure to 
all the pupils the full hene^t of the instructions civeo by the Prufeasor. 
It is not to be experled that madiematioU demonstrations will be compre- 
hended by n wholf class (he tirst lime of explacaiiofn those popils, there- 
fore, who have onderhtood the le88on,are churged with repeating it to (hose 
of slower appr(!heu»i<in, until it is made clear to every individual. 

" 1 beg Uave to eater somewhat more partictilarty upon a suhject which 
has eter been regarded with great interest in our own establishment^ 
namely, the Female School. This branch is placed, at Paris, under the 
superiateudence of two Damea Directrices, who divide the laboiir of 
teaching. There are Iwn classes in Ikie day, each of about tifty pupils, a 
division rendered iiecessury by want of room for a belter arraugetnenl. 
Thf Female School has been rstabli«hed with a double purpose : it is cal- 
eulaled ml only for ihe improveniMit of the arts usually practised hy fe- 
males, but some prominence is ^iven to the object of extending as much as 
possible thp resources, hJiherto loo narrowly limited, for the exercise of 
fentale iudu»lry. It is cotisiUered that the employ meals open to fumales, 
and fur which they inuy be c|UidtJaid by iusiruclion iu the arts of design, 
inny comprise designing and working iu embroiilery uf every description, 
lace, giii>i>, fringe, nod every sort of womted work ; designs for everything 
relating lo jewellery, cngrnving, and eaamelhug iu gold, setting stones, 
false jewellery (which is manufactured io Paris lo ao immense extent, with 
great taste and iagenuity), smail arlicles it) or-mola. aud the burnishing 
and culouriog of metals ; fujicy works in card and paper, aud patterns for 
the papers employed in them; pictorial toys for children, ditisecled puz- 
zles, &c. ; porcelain paiuling, iu all its branches; lithography, and en- 
graviu;! on copper and wood. Acid it is to be observed that the Ecole Com- 
munate is much frequented by females already occupied in such pursuits, 
who devote their leisure Irours to improving themselves in drawing ; those 
engaged iu jewellery, artiticiul flowers, and engraving in gold, resort there 
in numbers. In order to carry out the intentions of the Guverutneut in this 
respect^ Ihe course of instructiun in the Female School iacludes tbe figure, 
landscape, animuts, flowers, and urnamcnts. It has been noticed that many 
of the pupils take up espec ially the study of the head, the figure, and 
Uadscape; with a view to become teachers of tlrawti]^ ; but the coarse of 



study followed in the school is not considered to be of a nature lo qaalifjr 
them for this positioo, which requires that the elementary studies coromoo 
lo all classes of art should be followed up by those peculiar to the higher 
branches. 

*' It most be obserred, that in this branch of the School at Paris the ob* 
jects proposed are not yet earned out to their full extent There aro 
several deficiencies to be supplied ; and lithography has not hitherto been 
taught at all. 

'* The Provincial Schools in France are not necessarily regulated by that 
of Paris ; aod a view of the system pursued at Lyons, where the first of 
the Proviocial Schools has been carried out to its utmost capabilities, with 
the most succcsi^ful result io effect upon the peculiar manufactures of the 
place, cannot fail to be regarded wilh interest. Uot the success which hsj 
attended the School of Lyons is mainly owing to the appreciation of its im> 
portance by the authorities and inhabitants of the city itself, to the eoergr, 
with which they have promoted it, aud the liberality with which they bare 
contributed to the funds for its support. And I may here notice in evidence 
of the xeal and intelligence of the manufacturers of Lyons in the porsnit of 
their cooiiuercial interest through tlie means of industrial art, a memorial 
lately addressed to the Major of Lyons, (hat, with reference to the new 
vent for manufactures opened in the East, be should call upon the Minister 
of Commerce lo procure fur the manufacturers, by means of Ihe Consolf 
and other commercial agents, patterns of the oriental stuffs of silk, wool, 
aud cotton, which can be iniitaled at Lyons ; and it is significantly pressed 
upon ihe Minister ' Ihat thtM proaeeding thould not be left to other natuutt* 

'' It id a fact worthy of attention, lhat at the foundation uf the School of 
Lyons the mistake was committed of drawing too distinct a line of demar- 
cation between the elements of Jine art and those of art as applied to indus» 
try aud manufactures ; and the first course of instruction e»tablisbed in the 
Schoul WHS applie<l to (he (ectioical process of the ntine en carle ; this waa 
shortly superseded by a class for ' draicing applictibU to inaNH/dc^urr<,' iha( 
is to say, lo silk mauufactures ; but as the pupils who atteiided this clau 
proved (o be already advanced in flower painting, the professor found the 
basis of instriifctloo to which he was conGued too narrow to enable him to 
effect anything essential for their improvement: the course of instractioo 
was therefore made general, by the adoption of a methodic course of oraa> 
meat, applicable not only to that style of drawing, but to sculpture in 
wood, metal, and stone. From this period important modifications ha«e 
been made from time to time ia the system of instruction, so that scarcelj 
anything is nuw left of the original organization of the school. Into Ibese 
chajigca no theories have been suffered to intrude — Ihey have all bees 
effected as experience has dictated their Decessity, and the result, as is well 
known, is eminently practical. 

" The present course of study pursued in the school is as follows :— the 
elemcatary study of the figure, drawing the figure from the round, aud from 
the living model. Hence Ihe pupils enter the classes for drawing and 
puiutinj; Sowers, and after passing through the class of architectural oroa,* 
ment (combinc^d with geometry and perspective), finish the course of atadf 
obligatory on nil who remain iu the school by a class of compositioQ an- 
plied to manufactures. Thus it will be seen (bat io perfect the <ut/e of de- 
signers and man u fact urefs, fur that is the great point to be attained, a sort 
of inversion of principle is adopted, begiuniog with the figure, thence pass- 
ing lo Sowers, thence to uroamenl \q grneral, so as lo prepare the student 
with a sound artisiical education for liui^hiug wilh the course of composi- 
tion peculiar to the silk, manufacture. To give instruction iu (his course, 
lliere are ten professors, lucludiug one for anatomy, one for etching, one 
for geometry aud perspective, and one especially for flower painting. The 
annual expense of the establishment amounts to about 40,U00 francs, of ^ 
which 30,UUO are supplied by the city, and 10,000 by the Government f^ 
but the citittiQS of Lyons consider all their literary and scieulitic establish- S 
menta as intimately connected with Iheir school, and that its success is 
greatly promoted by the general knowledge diffused among all classes by 
nieaos of their library, their museums of antiquities and natural history, 
and other public tnstituiiuaa. 

** The Bchool is open five hours every day, — the professors attending froa 
nine o'clock till two in the winter, and from eight to one in Ihe summer. 
The pupils enteral ihe age of fourteen. Tbey must be able lo read and 
write, aod to do the four rules of arithmetic, and are compelled lo follow 
the whole course of instruction if tbey remain in the school. They are re- 
Dioveil from one class to another oa the recommendation of the Professor of 
their class lo the Council of Prqfeasors, During the first month the pupils 
draw fur the purpose of aftcertaiuing the class in which they are lo be 
placed* Two years' trial are allowed before they are dismissed for inca- 
pacity. 

*' Tho Director has abolished the use of heads in lithography as studies 
for the pupils, tinding ihem from their general mediocrity, uulit for the pur. 
pose. The frequent competitions at the Ecofs des Beaux Artt^ at Paris for 
' telet tTtxpreatian,' has enabled him to collect a suflicieut number of 
valuable drawings oftliis class, moslly prize works, from which tlie pupiU 
now study lo the exclusion of engraviugs. This example is strongly re^ 
commended to be adapted ia all schools, not only as regards chalk draw- 
ings, but also for models, and all other objects of study. The Director 
greatly desires that casts of the Parthenon marbles may be added to the 
collection. 

" The object of the Government in supporting the Provincial Schools, it 
to develop art in such a manner as lo enable the pupils in quitting them to 
exercise a profession, each town directing the linal studies of the pupils 
more particularly lo its predomiutujt niooufacture, and the eyatcm upon 
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which the schools ftre worked is calculated to direct not only ibe hnad and 
rye of tlie pupils, but also their taste. For this re«ull, the study of the 
igure is fnuDil by practical experience lo be the roost instructive. Geome- 
trical fonns alone, though useful to exercise (he finders, are •nsiifncient to 
g:iTe a perception of beauty, and hannuoy of outline — a fact fully proved 
by the practice of the School at Toulouse, where the latter mode of study 
liks been substituted for the former. Cold and uomeaiiing lines convey uo 
intellk^Rce to the pupils, and excite do interest. Hence the pupils who at 
Toulouse pass from the elementary to the higher classes, are found la be 
fttrikingly infrriorto those r>f (he same sluoding at Paris aud Lyoos. When 
ibey couie to dmw other objects from the round, they are altugether deti- 
cient iu the knowledge of light and shade, and relief, and even facility of 
haod. The error which has been experienced at Somerset House seems to 
have been coinniilted ftt Toulouse, of coofiniag the study of the figure to a 
amall and select class, the master of which has another class to attend to ; 
so that, to use M. Tezier's nords, *the figure has only ka{f a Professor 
allotted to it.' It is therefore proposed, as an improvement of the utmost 
oeresaity.thni the School of Toulouse should be asBiniiialed, in this respect, 
Iu those of Paris and Lyons. A pupil who has followed the elcrofntAry 
•lady of the figure, with the maoagemeut of the chalk and stump, is found 
to possess a knowlrdge uf shadows and reflections, which open to hiui a 
thoroug;b ooHerstaoding of every work in relief before which he may be 
placed. The School ia also delii.-ieul in other particulars : the classes ait 
for two hours only even for the study of the figure — a space of time totally 
icsufiicieat. There is no class for plants, and the class fur demoni^t rating 
the composition of ornaments of all dates and styleB, described uader the 
Parts School, is miit h lo be desired, not only at Toulouse but at Lyons. 
There seems to be some dilhculty iu finding a competent Professor. The 
CoQQcil of Toulouse wish fur the establitthmeot uf a course of cbemistry 
Applicable to manufactures. 

** I could have wished to take auch a view of the m an uf acta res of Paris 
•• night have enabled me to draw gome romparison with those of our own 
coontry ; but as the time at my disposal did not admit of any general in- 
quiry, I confined myself to the suliject of stained glass, of tvhich a gre«t 
quantity has lately been executed in France. The church of :it. Denis has 
beeo completely fitted up with mwlern coloured glass, in a style which it is 
impoa<iibie to coniiueud. Part of this glass is dcsii^tM'd on the imbecile 
priaciplc onhappily luo prevalent in Kngiaud, of imitating the wretched 
drawing and Cdiopokitiou of the middle ages, uodcr the nutiou that this per- 
T«nioo of art is e«>seatial lo the chnructer of the work. But the glass uf 
tikis or<Jer at St. Denis is destitute uf the archieological knowliedge and 
laate in the arraogement of colour, which are the redeeming quality of 
niaoy Eoglish prrfurmances of thia class. (Jiber purlions of the glass at 
8L Dents are desigxed on the still more mistaken i^ystem uf assimilating 
gUua paiotiog to painting on canvas. 

** At the royal raanufuctury of Sevres, great pains have been bestowed 
«a the improvement of stained glass. Being, however, doubtful of the im- 
priMioa to be produced by the view of mere specimens, I did not visit 
Btmtty but performed a Journey to Oreux, about liixty miles from Paris, 
where a magnificent chapel, Ht-signed by the present king as a mausoleum 
fOf his family, has been completely tilted up wilb Sevres glass. There is 
mach good art in this glass. There are figures and groups, of which the 
drawing, cumpositioo, and expression are extremely tioef but the colouring 
portions crude, anil in others vapid. There is au insuflicieucy 
1 essential to the proper eflect of stained glass. The draperies 
i. -. : • ,-.ain. There is an attempt at diaper^work upon some of the buck- 
groqndft, but it is feeble and ineflicient, and the general efiect of die whole 
u poor. The artists, with all their meril, and it is great, have evidently 
been hampered by the principles and practice of painting ou canvas, aod 
the fofchdnical process of joioing the glass has been so ill understood that 
,,' lects are cut up into squares by the ironwork. The same nb- 

■vill apply to the glass in the chupel erected at Paris lo the me- 
i^^.. . ., ..AC late Duke of Urleaos, also from the Sevres manufactory. 

*'The modern glass displayed in the new church of St. Vincent de Paul 
of extraordinary quali'y. In this Ibe artist has solved the problem of 
fviitling high art with the conditions required for the due effect uf painting 
gi«n«. Fine design, drawing, and expression, combined with a perfect 

■Ueptiuo of ihe distribution and collocation of colour, and a prufusiun of 

1611 in Ihe draperies, background, and borders, render it aii example of 

re perfection in stained glasi), not inferior to the ancient io brilliancy and 
ktfiDoay, and immeasureably beyond it as a work uf art. Each window 
eontaina a figure, or two, on a blue background, richly diapertiil, within a 
border of small figures in compartments, formed by green arabesque. This 
glass is the work of M. Marechal. of Melx, ao artist also greatly distia* 

lisbed ns a crayon painter. 1 should consider a line specimen of his 
Vork ao important acquisition to our School, if it could be oblained at any 
rtce, 

** It is probable that some of the facts and observations which I have 
tixd Ihe honour to submit to the Council, may bear upou circumstances 
led with our own eslablishtnenls, and it is not impussible thai coin- 
na may oHcr themselves during my approaching visit to the Provia- 
kools. 1 have iherefure hastened to submit these remarks to the 
whilst they were fresh in my mind, aud unbiassed by anything 
lo Ibe course of my tour of iu»pecttoo. 

Tib Oct. 1645, ** Ambrose Poyktcr." 



REVIEWS. 

r«miii^ and ^/tfai/>u/afioa. By Charles HoLTz,tPPPEL, Vol, It. Illus- 
trated by upwards of 700 woodcuts, llultzapird. London : 1846. 8vo. 

[SFCOND NOTICE.] 

In the former notice of this interesting work we gaTe a brief outline of ils 
coDteats. The volume concludes with an appendix containing papers by 
several contributors, and additional oolicesof new processes and inventions 
which have come to the author's knowledge while the work was pass- 
ing through the press. The author has directed our attention to the fol- 
lowing remarks, which we accidentally overlooked when atludiug to the 
contributions by Prof. Willis. 

'* The formalioD of Ihe tools used for turning and planing the metals is a 
8uhjef;t of very great imptirlunce lo the practical engineer, as it is indeed 
only *vheo the mathematical principles upon which such tools act, are 
cloifly followed by the workman, that they produce their best effects. 
With a full conviction of the advaolages which result when theory and 
practice are thus a.ssociated, the author has to congratulate himself on lieiug 
able lo present to his readers, two original papers, respectively written oa 
the subject of the principles oft(K)ls for turning and planing metaU, by 
Charles Babbage, Ksq., K.tt.S., ^c, and Professor Willis, A.M., F.K.S., 
&c , both distinguished by their high mathematii al aitaiumeuts, and their 
intimate practical experience in the use ui tools." 

The first paper by Mr. Hnbbage treats of the nature of Ihe resistance to 
be overcome in the cutting a revolving suhslutice by means of a fixed lool, 
aud is an admirable instance of the cmportatice uf applying general iu> 
ferencfs from the theory to the practice of mechanics. Of course it would 
be impossible to calculate with perfect accuracy the amount of reaistaoce 
to the progress of Ihe tool, as the material will never be perfectly homo- 
geneous, nor the thickness of the shaving separated from it perfectly uni- 
form. Still in this, as in other instances of the application of theory t) 
practical cases, though the Humtrical results may nut be depended upon, 
the ^rnrrai conclusions are of the utmost value. The principles here laid 
down, by Mr. Babbage, would tend to a considerable modification to the 
forms of tools, and would probably have this advantage — that the construc- 
tion of cutting instruments would be made to depend not upuD uncertain 
arbiirury rules, but upon fixed and reasonable laws. 

*' Sir el of various degrees of temper and under various fornjs, is almost 
universally employed for cutting metals. Before deciding on the forms of 
the different tools it is desirable (o tnriutre into the principles on which 
their cutting edges act, aad lo assign special names to ceitain angles oo 
the relations of which to each other, and lo the metals upon whiLh they 
are used, their perfection mainly depends. 
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In the engraving c is a cylinder of steel or other metal, and T ia a plan- 
ing or turning lool acting upon it at the point a. A c is a borisoatal lino 
thr^iugh die center c, and the cutting point a. B a, is aline parsing through 
Ihe cutting point a and along the upper plane h o, of the cutting tool T. C 
a, is a line passing through the cutting point a and along the front plane e a, 
of the cutting looL D a, ia a line from Ihe cutting point a, at right angles 
lo the radius c «. The angle D o C, may be called the an^le qf relief, be- 
cause by increasing it, the friction of that face of Ihe tool upou the work i^ 
diminished. The angle C a b, may he called the angle of the loot. The 
angle B a A, may be called the angle i\f escape^ because the matter cut 
away by the tool escapes along it. 

The forces to be overcome in cutting a thin shaving of metal from a 
cylinder or from a 6at surface are of two kinds, 

Isl. It is necessary to tear along the whole line of section each alom 
from the opposite one to which it was atturhed. The force required for 
this purpose will obviously be proportioned to the length of the cutting 
edge of the tool, and dependent on ihc nature of the metal acted upon. 
But it will be quite intlependi nt of the thickness of the part removed. 

2nd. The shaving cut otf by the tool musi, io order to get out of its 
way, be beat or even curled round into a spiral. This second force ia 



IG 



THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL 



often con»iilerable, and when Ihick cnU are taken, is usoally fur lartrer 
llmu the fornker furce. IT ibt* beodin^ were of iniall enleu'.tben ihc 
furce III be exerted wuuld vary as the &quare of the tliii kness of the shaving 
tuullipli«>'l by some coD.^taiil,deijeailenl on the miliire uf (he metal operaleil 
upun. But the beadiiij; very frequently procee-ds lo such An extent that 
the shavin;; itself is broken at very short iutervuls, and some shavini^s 
of iron and steel present a coiitinuHl seriea of frartures not quite runuiuK 
through, but yet so roniplele, that it is iuipuasible even with the most care- 
ful aocealiog to unwind the spiral. Tbi» partial severauce of the atoms 
in the sbnviii^ itself, \«ill n-quire for its accoinpli^timent a considerable 
exerdoii of force. Tlie law by which this force increases with ihe ibickoesfl 
most probably embraces higher powers than the first and second, and may 
be assumed thua 

force =a~{-bt + el* + dl' + 
For the present illuisirHtion it is unnecessary lo consider more terms than 
tho4e already more parlicul^irly explained, namely the constant force, an<l 
that which varitri as (lie square of Ihe thickness of the shaviuK' If there- 
fore t be the thickness of the sbavioc, and A and B two constants, we 
ahulJ find amongst the forces required fur the separation of iheshaviug Ibe 
two terms 

AH-B(» 

where A, and B, depend upon th*^ nature of the metnl acted upon. We 
may learn from this expreisioo, even wilhoul being acquainted with the 
values of Ihe constants A and B, that the furce required to remove the 
0atue Ihickness of metal, may vary considerably according lo ihe muuiier 
lo which it is effected. For example, — if a layer of metal of the thickness 
of 2 t, it to be removed, it may be done at two successive cuts, and the 
force required will be equal lo 

2 A + 2 B<2 

But the same might have been accomplished at one cut, when Ihe force 

expended would have been 

A 4- 4 B<»." 

/^ 

The latter qnantity always exceeds the former when <' exceeds '— *■ 

'2n 

the writer sbows algebraically. Consequently, when the square of the 

Ibickuesa exceeds half the raliu of A to B, less force is required to elFect 

the operation by two cuts, than by one. And in the same way it may be 

shown that any number of slices (<i) require less force than a single slice 

A 




of II times the thickness if (^ exceed 
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"The aoRle of relief should always b« very small, becatise Ihe point a 
will in that case have ila support nearly in a line directly opposed lo tliat 
force acting upon it. 

If a tool either for pinning or for turning is defectively formed, or if it is 
presenttni to its wtirk in such a manner ihat it has a tendency lo dig into 
it, then a very smull angle of relief, in addition to a long back a <r, will in 
tome measure counteraci the defect. 

The smaller ibe nn^^le of the tool, the less will be the force necessary for 
ila use. But this aitvantage of a small angle is coonterbalanc< d by the 
weakness which it profloces in the support of the cutting point. There is 
alao another disadrnntagf in making tlie angle of the tool smaller than the 
escape of the shaving rf quires ; for the point of the tool being In immediate 
connection with a smaller mass of metal, will not so quickly get rid of the 
beat it acquires from the operation of cutting, as it would if it formed part 
of a larger mass. 

The angle of escape A a B is of great importance and it varies with the 
nature of the material to be acted upon. If this angle is very email the 
action of the tool is that ufflcrHping rather than of culling, and the matter 
removed approaches ihe form of a powder, if however the material is 
very flexible and colif^lve, in tliat ca^^e shavings may be removed. The 
angle 1 have found best fur cutting steel is about 27", but a series of ei|icri- 
ments upun this subject h much required. 

After the ftirin of iho cutting tool is deiiiled upon, the next important 
point to be inusidcn-d is >he manner of ils appllcaliou. The principle 
which is osually stuttd forlniniug tools is, thut the point uf the loolsiiould 
be nearly on a level with Ihe axis of the mailer to br turned, or rather that 
it should be very slighily behiw it. This rule when uppJied to Ibe greater 
number of tools and lool-ltolders is cnlculiiLted lo mii^lead. Uefure applying 
the correct rule it is necessary to connider to eatb tool or tuol-huldL-r, wliat 
is the situation of that point around which the cutting point of ibe tool wilt 
turn when any force is put upon (he tool. L>et this point be culled llie cen- 
ter uf flexure. Then the correct rule is, that the center of Dent re t^hould 
always be a6ore the line joining the center of the work and the culling 
point. 

On looking at Gg. 983, A c in the line joining Ihe cnlting point a and the 
center of the work e. By making the tool weak about Q that poitii be- 
comes the center on which the point a will bend when any unusual forie 
occurs. On the occurrence of any such unusual furce arising from any pin 
or point of unequal density in the matter cul, the point of the to<*| a, by 
bending around ihe center Q will dig deeper luto the work and caueesonie 
part of the apparatus to give way or break. 

If on the other band the point P is that around which the point of liie 
tool when resisted lends loturo, then since this point is ubove the line join- 
ing iLe cutting point and the center of the work, the teudeui y of Uic addi- 



tional strain on the point is to make it sink less deeply into the work, and 
consequently to relieve tl^elf from the force opposed lo it. 

Fortunately the position of this point can always be commanded, for it is 
alwa)s possible, by cutting away mutter, to make one particular part 
weak. This is indeed a circumstance too frequently neglected in the con- 
struction of machinery. Every piece of mechanism exposed lo coosider- 
nbte force is liable to fraciure, ai»d it is always desirable to direct it to 
break at Some one particular point if any une^cpected strain occurs. In 
many cases where danger may arise rroin tlie interference of the brokea 
pari Willi ihe rest of the machinery this arrangement is essential. In all 
cases it ts economical, because by making the breaking, if il occur, at a 
selected spoi, provibtou may be made of duplicate parts and the delay 
arisin;; from stopping the machine be avoided. 

The results of the preceding inquiry would lead to considerable change* 
in the forms of tools generally used in culling metals, and as the lime em- 
ployed in taking a cut is ususally equal whether the fhaviug be thick or 
ihin, the saviog in power by taking ihin cuts separately wouM be accom- 
panied by a consi'krable expeuiie of lime. This however need not be the 
case vf proper tool hntders are employed, in cunformity with the followioy 
Several Gundilione : thus 

The tool-holders should be so contrived as lo have several cutters sue- 
cessivety removing equal culs. — The culling edges should be easily ad- 
jubted lo the work.— Ihe sleel of which the cutters arc formed should be 
of the best kind, and afier tl is once hardened should never again l>e sub- 
mitted to that process. — Tlie furntand po^ilioti of the cutter should be such 
that il may, when broken or blunted, be easily ground, having bul one or 
at the utmost but two faces requiring grinding. — It is desirable Ihat when 
being ground it should be fixed into some temporary handle, in onler that 
it may always be ground to Ihe same cutting angles.— The cullers should 
be very securely, bul also very simply lightened in ibeir placec — The 
center of Dexure of the ctiller should, in Lurning, be 4<6orf the line joining 
Ihe center of the work and Ibe cultim; point; — whilsl in pinning the center 
of flexure should lie in adtmHce of a line perpendicular at the cutting point 
to Ihe surface of the work planed. Examples of some tool-holders of Ihia 
kind will lie gi^ea Hubsiqucnlly. 

The efleclsof such improved tools would be to diminish greatly the strain 
put upon lulhes and (ilctuiug machines, and conseijuenlly to enable them to 
turn out heller work in the same lime and at a leas expense of power : 
whilst the machines themselves so used would relaio their adjustmenta 
much longer without reparalUm." 

The next paper contains an accuunt of various tool-holders invented bj 
Mr, Babbage. Fruf. Winis'ii papers relate not sci much lo the mechanical 
as tu Ihe geometrical theory uf cutting tools or the relations of their side* 
and angles, the incliualiou of Ihe edges required fur diOerenl metals being 
assumed to be known, Prof. Willis also describ^ts u new tool-holder in- 
vented by him, which Mr. HollzaplTtil slates to be now generally used in 
his manufactory. 

Among the papers in this appendix one of the most useful is that on the 
diversity of gauges of wires and sheet meJals, &c. f)ur author compare* 
the diti'LTcnt scales of measurement of rod iron, nail rod, riOe tubes, wire, 
sheet iron, sine plates, crown-glass, Sec. : he shows that the greatest iiicon- 
venieuce arises from the numerous scales, which are perfectly arbitrary, 
and vary in difTerent manufactories, lie has given a (able of the values of 
severdl of the principal gauges to three places of decimals of an inch, the 
measures being ascertained by an exceedingly accurate sliding gauge, con- 
structed by himself, and iadicaling by a vernier the thausandihsof an inch. 
In Ihe following extracts the advantage of a general applicalioa of decimal 
notation to small quantities is admirably illustrated. 

Decim.il Gages. 

" Tke renudy propoted to remoce the arbitrary incongruous ty$iem tf 
gagtii now witd, is simply and in every one of the cases above referred to, 
and al:<o in all other requiring titinote iiieasureB, to empitty tUe decimal divi- 
»iiin» of the inch, and those under titiir true appeilations. 

Thu» for iiKisl puipotifS the division of the inch into one hundred parts 
would he sudicienlly niiimie, and the measures 1.2. 5. IQ. 15 or luu hun- 
dredths, Mould be also sutlicienlly impressive to the mind ; their quatdities 
might be wrillen dotvo as K ^. &. 10. 15 or 100 hundredths, us the decimal 
mode of exii<'*^<^^>*^" might if preferred be safely ahanduued. and the method 
f^ould be abundantly dialiiict for common use if the word '^ Hundrtdlhif* 
were otaiU|»ed upon the guge, lo show Ihat its numerals denoted hundredths 
ofaa inch, quauuties which could be easily verified liy all. 

In practice no ddlicully could be seriously fell even without this pre- 
caution of marking the gages respectively niib ihe word Hundreillha pr 
Thou»undihs ; as wc should not more reailily mistake A Ihousandlhs for 6 
bundredibs, than we should 5 leaihs or ball an inch for i whole inches^ or 
5 entire inches for as many feet. 

Neiilier is it tu be ailmiucd that no such gages are attainable as may be 
read of in hundredths or ihuusanddis. The demand would immediately 
create the supply, and there could he no more diflicutty in coostructiog the 
guges of the uublutiiary forms, with notches made to systematic and dfjinite 
measures, that may 'jc tasiltf arrived at or tested, than with their present 
uiif^ystematic atid arbitrary meatvures, which do not admit afttrijicadon. 

besides, fur those who desire lo possess them, several very correct deci* 



I 



I 




THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 



17 



m^ C*S** tklr^A'dy ^tiftt, amongst whtrh may be cited the decim&l sector 

«^ [M btog sioce reciimaifudecJ, and publislieJ by the Sotinty r(f Arln, 
iobargb, and rarious sliding ga(;e8 with veroien aunte to r«^ad uS m Huu- 
dredlba, uad finer ones in thousandths, of the ioch, all uf wbiub kuve be«n 
loog itod constantly used in the author's niaouractory. 

To tbeM may be added — La Riviere's gage, modified aod enlarged from 
that a»ed fur the balunce springs of watches amuog»t the Cifueva wntch- 
nakers. — Chater and Haywnni's gage for sheet melaU and glai«. — WnU 
kjer'a gage fur sheet iron- — Whiiwortli's oiicronieter guge and others — which 
toay b« severaily reed oS to the thonsaadih uf the inch, and even more 
minotc quantities, and aiuougsl which kinds sudicieat choice exists for 
■dioo^t every purpose. 

The prop4>ti-d decimal scheme would introclnce otie universality of sys- 
tem, ialrlligible alike to alU instead of the numerous and irregular n>ea- 
Mirrs DOW iis«d, which are but partially and indiffereniiy kuowu and lead 
to frequrot mistakes. 

It would give a superior idea of particular magnitude, and rnable the 
theoretical and practical man to proceed with no utuch more decisiuu in 
their respective commanicaiions. 

In conveying verbal or written insi ructions, the system would be in every 
way superior to the usual methods, as heiog almost free from the chauL-e uf 
DiiBuoderstaodiog ; more especially a3 sume of live dtcinml sliding gt^ges 
■re BO small as hardly to take up more roum in the purket than hii ordi* 
mry penkoife, and might be therefore coDlioually within reach fur refer- 
flDce. 

When certain objects are required to bo so proportioned a? loconalitute 
• series; the intervals betwetai Ibe decimal measures would be tar more 
enaily arranged and appreciated, than those of vulgar fractions; aud jf 
cakulatioo were referred to, the decitual figures, especially wbeii diverted 
c/tbe decimal point, and the zeros to the right of the sam«, would l>e im- 
nediately intelligible to the least informedj, from being then no mure in 
£act than »iuiple numerals. 

Quantities expressed decimally would be more easily written down, and 
nore exactly d»>Gned thau the caiupuund fradions. such as ^ ^'^^ A "f f^^ 
iach — or than the still mure obrfrure method uf | of an mc\i juU or iiurt, as 
the ca«e might b« ; which latter neatly Mis mil attempts at exactuess at de> 
fiance. 

Hie smaller aliquot fractions of the inch, such as the ^^if^4l is ^*^' 
uf an inch, although in lhfm:>elves very precise, do mit Iruw tbttir uaiure 
»u readily admit of dtlinitiuu or compariaun, as the qvianlities 2. 3.4. 5. (i. 
T. 8- 9. ur 10 hiiadredlhs of an inch ; becauM-, in the vulgar fractiuiiii every 
uoe has a specific relaiiua to the inch, whereas the decimal terms have one 
gciuni relation, decinuib iKing aoinetinics ctmsidrruil as the numeruluris of 
fractions, all having the coni^tant denomtuatur unity, or lOU, lUiiO, ^c : 
and therefore the latter, or the decimal teroiA, consiitule a dimple unllime- 
tical series, ur one in which the intervals are alike, but this i:i ujt the case 
frith vutgHr fractions. 

The decimui aebeme would allow the exact weight in every superfiiiai 
foot of sheet uieiald aod other stibii lances to be rvadtly arrivi-d at. — Thtiii, 
as a cubic foot of water weighs JOOO outtces tfoy, (he specilic gravities of 
lead, copper, silver, ice, denote at the &anie time huw iiiuuy troy ounces 
■re severally contained iu one cubic fool of the same. The speciHc gravity 
divided by 120(J, gives the weight ofapUte or him, the one buudredlh 
of au inch thick, and tbcoce a tHble may be readily computed, by addition 
»lone, to show the weight of plates of any thickoeu iu <roy ounces. 

How confusing would it be, if the measures by which broad cloths, 
liaens, cottons, silks, velvets, carpets, aud other textile fabrics, are luana- 
faotured and sold, were all difTereut, in»tead of being uniformly the yard 
Deisure ; aud yet this inrongroily fully applies tu the varmu* urtules 
wboee measurements are described under the myntical names of nrrm'^rr, 
the, g«g*, and other appel]utiou», which assume different values iu diffe- 
mt braoebea of manufacturing art; as for example, in the various kinds 
of sheet melals, variuiis kinds of wire«, in tubes, joiners' screws, and vast 
numbers uf small manufactured articles, the various sizes of which are 
arbitrarily designated as Nos. 1.2. 3. 4. &:c. 

Why nut in all these branches of trade, describe every thing measuring 
^ih uf an ioch, as No. 10; those of ^^llis inch, ni« No, AOl and thtu in eels 
oi objects ri'Quired to be nearly alike, the succeeding; numbers ctmld be 
II. ii, Sa. 31. 3d. 36. &c. ; or if fewer and wider variations were wantid, 
the iteneB might be 32. 34. 36. 3H. 40. &c. ; or elstr, 3j. 40. 45. 50. S3. 
Every trade could jielect auy portion of the series it might require, both as 
ganls general mnguitude, and the greater or less intervals between the 
, and with the power ol adding to, or Bublracliog from, the scale first 
ected. as circumstances might suggest. • 

Kut there should be one common understanding that the commtrciat 
namb<-r« or sizes, when ddlerent from the measures of the foot-rule, should 
be alwajs onderstood tu be hundredths of the ioch, (lu somt rure instances 
tbonsandthB,) as then from the unity of b> stem nu confusion or dilhculty 
imald possibly arise. 

It may be true that some of the proposals having reference to the wr^iKbts 
of materials iu the superficial tout, the corrt's^ouJenees with foreign mea- 
sures, and »onir uf the prtijecis principally ioteuded fur the purjHmes of 
acieuce,may nnt be required i»i every day practice; but still much remains 
in the sjatem, ihat in the opiitiou of the uuthor, would admit uf v«ry easy 
ititroductton, and most general and satisfuclory eniploynn'tit. 

lo retpect to tlie practical ap|jiication of the meihud of decimal divisions, 
as rcgaidb mechanical cunstruclioo, the aalhur can speak iuu5t6atisruclunly 




from some years' experience in his own manufactory, as he has foaod it to 
be moi»t readily futiuwed bf his workpeople, and also tliat it has avoided 
irequeut aod vexatious misumlerit;jndiugs, In wlurli. befiir« its qriopiinq 
he was frequently auljji'Ctetl, from the want of a mure minute auil specific 
system of measure, than is afforded by the cuiumun foui-rule aod wire 
gages. 

Therefore, from convictioa of the usefulnecs and practicability of the 
decimal system of measures for small quantities, he would most strongly 
urge its general, ur indeed universal, adoption, as above proposed; tbo 
more especially as it is a change that would be attended with very little 
temporary iacouveuieoce or expense, circumstMOcea which greatly retard 
all attempts at generalization." 

We cannot conclude our notice without renewing the expression of ap- 
probation of iho work. As far as we arc aware, the plau of .Mr. Holt- 
zapfTel's laboura is unique: oo other similar book has been published, and 
Ihia is so comprehensive and perspicuous that uu other similar book need 
be desired. 



Ancient Architecture deacribed and demouatrattd by it$ Monununti, 
— L' Afchitettura anttca dexcrttla e dimontlrcUa cot monumtnU. Djr 
L. Cani.sa. Rome, 1834-1841. 9 vols. 8vu. text, ami 3 vuls. gr. foU 
Plates. Price X24. 

M. Caoina dividea the history of ancient architecture into three 
epochs and classes — the Egyptian, Greek, and RoDiaii — aod sym- 
bolises this idea by the juita-pusitiou of the pyramids aud obelisks of 
Thebes, the Acropolis of Athens, aniJ the Rom.]u Capitol, represented 
iu the titte-page of bis spteudid <t(la9. As the personal representa- 
tives of theae art-periods, the busts of Ramses IIL or Sesustris, and 
those of Pericles and A)igustiis are depicted. Since the great dis* 
coveries of Champoilloti and his disciple's, never h:is Egyptian arcbi* 
tecture bfen treated in ih^t deep and consequenti.il detail us in M. 
Caninu's fine work; and he has also the merit of giving the first 
chrOTwlogKul account of Egyptian architeduial muuumr>nts. The 
author further assigns the tunes of the resorting to the dilferent ar- 
chitectural orgdnic improvenii.Mnenls; for inst.uiee, the vault, derived 
from the vnry inacriplioas of the murium t-tits — -which irnplien, besides 
the knowledge of the architect, tliitof tli»; hieroglyptust and philolo- 
gist. The next new feature of this excellent work is, that M. CdDinii 
couiiders the architecture of Egypt, uud its limiiruphs, iis the generic 
and prototype — of which tint of the Jews, As>syriaus, and Phueuicians 
is merely derivative and cu-geoeric To that commuu source, also, 
tho:ie very ancient monuments of Asia Minor, only lately discovered, 
are ascribed, whence (ireek and Roman art have taken their origin. 
Going still further, M. CiUioa unites to Egyptian architecture that of 
Persia, biilia, China, aud South America, being all only the diverie 
modiiiiuatiuD of the same prototype, luuJiiied according lo climateric, 
national, aud social reasons and incitives. 'I'his sy^ttin uf unitiog 
art here introduced, is rich in pregnant ideas und views; stitl| it 
must be cunfes-ied, one ditficult to be carried out, both in its tecbniiui 
aii<l historical be.irings. 

In the portion of the work treitiiig of the structures of Hellas, 
many most t.isteful restorations of those now vamsti'^d erections are 
repfeaenled in all their original symiaetry. ISlill, some weighty cri- 
tics h.ive taken umbrage at the hypsthral form w^icli has been given 
to some of the tioest temples of Greece — for instance, to that of 
Zeus Parhelleuius at Aegiua, the Partoenon, the Temple of Jupiter at 
Otympta, llut of Apoilu Epicurios at Bessd, of Neptune at Pie^tuin, 
&c. This controversial puint ha« occupied much of the alteiiiiun of 
architects, and been also diUted upon in the transactions of the 
ArchsBulogical Society of Athens. The opmiou that the Greeks left 
the middle pari of the cella^where the ligure of the god-image 
stood, surrounded by valuable vutatiuns, — unroofed, or partly so, has 
been generally received, aud M. Cauiua also iidlieres to it. Qualre- 
mere deQuincy and Wilkius tir^t combated It, and C. Russ* liaii, of 
late, again brought it before the public. The majnquesltuu hinges ou 
the passage of Vilruvius, IU. — " Hypoeibros vero decastylos 
est in proitao el pusljco — medium autem sub divo est srnj kcto, adi- 
lusque vulvaruiu ex uiraque parte in prunau et portico, iiujus auieia 
exemplar Humae oou est, sed Atheuis octaslylos est in teinplo (Jlyia- 
pio." — This piissage is coii.Htrued by Uerraao crilica .igaiust Si. Cauinsu 
it is scarcely to b- supposed, that the Greek^t cuuld leave such beau> 
teuus. aod surprising colossal sculptures us P.dlas Athaeua uf the Par- 
thenon, or the Jupiler Olympiu!*, lo be merely illumined by the diia 
light from tlie entrance of a cella, without any windows ruiiiiiog duwa 
the whole length uf the walls. 

Among the Greek temjdes, wlitch our author lua so bd.;utifull7 
pictured, some olni^8ions have occurred, — unavoidable, perhap?, in so 
large u work. Amongst these, we m.»y meuiion ihat l.'Uio show- 

* BtUcnika^ 1846. p. l-Xt, " 
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femple of Jupiter Parhellfnius at Aitani, described by Texicr. The 
departmeDt of Roman archtt«^ctiire, u M. Caniiu'* more immediate 
and autoptic province, is treated with a detail descending into the 
•liglitcat ruimittJB of theory and practice. The great number of 256 
plates is devoted to this portiou uf the work> 



Narrativt of l/k« Reeoverif of H. U. S. Gorgtn. By Astlct Cooper 
Ker, Commaoder^ K.N. Loodoa : Smith, £ldcr» and Co. 1847. 8vo., 
pp. lis. 

DariDg the military op^ations of the Buenos Ayreeui army against 
Bloute Video, ia 1813, a violent gitle occurred, by which H.M. ateam-sbip 
Gordon, part of the British iquadrou statioaed in the River PiNte, was 
driven ashore. The present work contains a clear, interesting, and most 
atinute account of the mechanical means by which the vessel was rescued 
from her perilous position. The difficulties contended against were so 
formidable, and the ingenuity and energy displayed in overcoming them so 
great, that the account given by an officer of the vessel, who appears to 
have bad an important share in the work, possesses a general interest. To 
the naval oQicer and engineer, however, ihe narrative will appear of much 
fHore importance than an interesting story : the accurate and detailed ex- 
Blanalion of all the operations and apparratua, and the record of their com- 
^parative efficiency, brings this work into that class of circumslanlia! pub- 
lications which the two professions have learned to consider invaluable. 
It may be added ttiat the present moment seems happily chosen fur pub. 
lishiog tln« Itook, when general attention is attractedi to the fate of the 
frr^at Uritain. 

Before analysing the part of the work referring to the recovery of the 
ship, we may be doing some service by calling attention to certain defects 
al coaatrnction, which Lieut. Key assigns as contributing causes of the 
lltraoding of the Gorgon; tliey are these — lat, insufficiency of engine- 
power for extraordinary emergencies ; 2nd, the want of noohora and cables 
in number and i<ize proportioned to those of sailing vessels ; Srd, the 
absence of a mizen-mast. Under the first head, our author well remarks 
that a steam ship ought to have power sufficient for extraordinary as well 
•a ordinary occasions. Tbe Gorgon had not during the gale sufficient 
power to steam into deep water, and barely gained aleerage way. Again, 
the sails c^uld not be used to bring Ihe vessel to the wind, fur from the 
position of the mainmast, tlie effect of the mwin trysail was nentralised by 
be actloB of tbe wind on the paddle-boxes, which were as much before 
centre of the ship as the trysail was abad it : bad there been a mixeo- 
mast, its sail would havo bad leverage to turn the vessel. 

In order to understand tbe subsequent operations, we must consider the 
position of tbe vessel after stranding. She was fuund oa examination 
after Ibe storm, to have run head /oremoat into a sand bank, 13 feet high. 
^ few feet of her stern were still in the water, but by far the greater part 
of the ship rested on — and, forward, was imbedded in — tlie sand. The 
idea of getting the ship from such a pusiiioo, without taking her engines 
<rot, when first expressed by her commanding officer, Capt. Holham, Kub- 
jected him to the pleasant suspicion of labouring under a fit of insanity. 

Tbe means of the recovery were mainly these : the formation of a dock> 
by the excavaliun of the sand for a dislaoce of twenty feet From tbe vessel ; 
the application of large screws on the beach, partly to raise her vertically 
and partly to start her furward ; tbe lashing of buoyant caissons to the 
ship's bottom to lighten her ; the haulage bj cables attached to Ibe vessel 
worked by capstans on the beacb ; and by other cables attached to anchors 
in deep water, and worked by the ship's engines. 

Tbe first of these operations was by far the most ardnoas, and was con- 
tinued almost incessantly during the whole time occupied in rccuvcring 
the vessel — upwards of five months. From the loose nature of the sand 
■ud efTect of the tides, the bauks of the dock frequently gave way, and 
Uie labour of a month was undone in a few hours. A great part of the 
aKcavations were effected manually, but an ingenious machine, constrocled 
upon the spot, was also nsed for the same purpose. To a fulcrum on 
either side of a barge was fixed a long lever, witb a capacious mud-bag at 
tlie end of it,* the mouth of the bag being kept open by a boop, to which 
chains were attached to drag it through the sand ; the chains were worked 
by winches in tbe extremity of tbe barge. By these simple means, 
^ tons were cleared away in an boor, and the apparatus was sometimes 
kept in nse night and day for several weeks together. The great difficulty 
bowever was not to get the mud oat, but to keep it out. A resident civil 
engineer undertook Uie constructioa of a dam of piles of three-inch plank, 
driven/our orJiM/eet into tho sand ;— the first high Uda carried them aJl 




The Colonnm, St. Peler't, The Pantheon^ The Fitmrn ; drawn and em- 
gruved iy Domenicho Amjci, Membro d'Onore delJa Cougregazione da 
Virtuosi al Paotheun. Size 22 tuches by 19 inches. 

These splendid engravings, illustrative of Rome, have jnst been imported 
into this country from Rome, by Messrs. Groombridgt and Sons ; they ara 
admirably drawn and engraved in tbe line manner, by Domeniclio Amicl, 
an Italian engraver of considerable merit ; ihey are the commencement of 
a series. The abova ft;ur priets are well suited to the studio of the arcbi> 
tent. 



A Practiced Trtaiite em Penpeclite Simplified. By GiORce Pni. 
Wenle, 1840. l2mo. pp.109. Lithographic plates. 

This treatise ia addressed to those who wish to acquire only a limited 
knowledge of perspective, but to acquire that little correctly. The object 
of the author has been to reader the work as concise as pos&ible, and to 
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away. Another dam, however, constructed on the starbonid side of iha 
vessel, where the water had little force, answered its purpose tolerably 
well, the piles forming it being driven deeply into tbe &aod. A complete 
bulwark against incursions of the sand was subsequently constructed by 
mooring alongside the vessel three large iron boats, which together formed 
a breakwater 120 feel in length. 

The application of pressure by means of large screws to force the vend 
forward seems to have been a novel one. Tbe employment of vertical 
screws in transporting and launching vessels had been already practised, 
but here for the first time screws were used to propel tbe ship as well a* 
raise it. Only a limited number of cables could be obtained for hauling, 
and Ihe aggregate strain which these would bear without breaking was 
totally inadequate to move tbe ponderous mass to which they were attached. 
The application of the screws therefore effected that which without them 
would have been impracticable. The great difficulty was to obtain a firm 
purchase for tbem, as the abutments on the loose foundation, against which 
they acted, were liable to give way. This difficulty was overcome by iiD- 
bedding enormous blocks of wood deep in the sand, so as to distribute tbe 
back-pressnre of tbe screws over a large surface. 

Our author calculates tkat a force of about 550 tons was applied to 
start the ship forward — *00 tons from the pressure of screws, and tbe iv- 
mainder from the tension of cables. Tbe screws were all inclined to tha 
horizontal, so that their force was partly vertical, partly horizontal. Tb« 
pressure resolved in the former direction wus alMutlSO tons ; in addition to 
this upward force there were 470 tons arising from the buoyancy of large 
camels, caissons, boilers, tanks, and barrels attached to the ship's bottom ; ■ 
so that the total force tending to raise the ship was about tiOO tons. We H 
cannot pursue tbe narrative farther than to state that by these means, after 
nearly half a year of furethonght and invention on tbe part of the oIKcer*, 
and unceasing industry on the part af tbe men (nearly 300 in all), the vessel 
was restored to her native element, without any injury, unless we ex* 
cept Ihe following very trivial one, which we allude to merely because it ■ 
uro«e from a cause worthy of tbe attention of the practical engineer : — I 

*' At one of onr previous attempts tu move the ship, when no impression 
cuuld be made on her, beyond giving her a lift to port of about 10^, tbe 
sudden beel had fractured the waiste water and injection pipes, thereby 
showing that the ship must be slightly strained somewhere ; but, as those 
pipes are of caj»t iron and are rigidly bolted to the ship's side, a very slight 
Jf-rk would be sufficient to break them; soon afterwards, however, when ■ 
the ship was brought upright by tbe camels, the broken parts resumed their f 
original position, and so exactly, that the fracture could not be discovered 
without very minute inspection, and in that state were easily and efficiently 
repaired ; this showed what a trifiiug strain was sufficient to break these 
pipt-s, and it would appear thai in the event of a steamer taking the groood 
uuder any circumstancea, should shr nut be so strongly built at the Gorgon^ 
these vital parts of the engine would tie liable to serious iojory— surely ft 
remedy for this might readily be found, by filling these pipes with a slid- 
ing joint, and also, instead uf bolting (he extremities to tbe ship's side, lese 
liability lo fracture would be incurred, by fitting it with a. slide and Uaoge, 
giving the extremity uf Ihe pipe free mutiua in every direction, and making 
the diameter of tbe hole in tbe ship's side, somethiog less than that of tbe 
pipe." 

The principal practical * iiJue of this book arises from (he minaieaew 
witli witich tbe information is given. There are eighteen lithographic ■ 
plates, and every pieca of apparatus of any importance is carefully de I 
lineated and described in a detailed manner. The informatioa respecting 
admeasurements also is generally complete, and tbe author seems to poe* 
sesft considerable knowledge uf ibeorelical mechanics. 
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t Mrery Mperflooaa lioe : he b«a attained ihU object, witboat •aorifictng 
brrrity. To those who merely iviBh to aketcb from oature in correct per- 
•pcctive, witboat attaining the geometrical precision of the arcbilectaral 
draoghtsmaD, this little Slaoual will be ao excellent gaide. 

The LUermy and Sofntific Reg'ttter and AljKttnaek for 1S47. By J. W. 
G. CiTTxra. Tbii annual it replete with highly useful tcicutific ioformatiun. 
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SIR JOHN SOANE. 

For the following menioir we are indebted to the labours of Mr. George 
Biflaj, the able Curator of tlie Soanean Museum ; it was published some time 
iiaee w an Appendix to a Memoir of Sir John Soane, by Mr. DoDaldson, and 
has now receired tome trifling corrections to render it more perfecL 

1753. September 10, bom near Reading. 

17(^8. Gotered the ofiire of Mr. George Dance. 

1772. Eihibited hit first drawing at tbe fourth exbibition of the Royal 
Acwi<'royi **■ Front of a nobleman^t town-bouM." 

1772. Obtained the silver medal at the R. A. for thn best drawing of 
tlie front of the Banqueting House at Whitehall. 

I77t. Ao nnsuccestful competitor for tbe gold medal at the R. A. 

1776. Gained the guld medal for tbe best design for a triumphal bridge. 

1777. Left London for Italy. 

1778. His fine publication, entitled, " Designs in Architecture," ap- 
peared. 

1790. Elected member of the Academy of Pine Arts at Parma, and re- 
lumed to London from Italy in June. 

1784. Designed and executed extensive alterations and additions tn Mul* 
grrre Hall, near Whitby, Yorkshire, for the Earl of Mulgrave — snd to Itysinn 
Uall; desigaed a home for the Rer. G. Goocb, Norfolk ; Tendering llall, 
Suffolk, for Admiral Sir Josliua Rowley. 

17^5-8. Designed a bouse at Shottitham, near Norwich, for Bobert 
Fellowes, Eiq. ; Lettoo Hall, for B. G. Dillingham, Esq. 

1788. October 16. Appointed architect and surveyor to the Bank of 
England. 

1788-1^94. Desiicned alterations and additions to Norwich Castle. 

1789.90. Rebuilt Bhckfrian Bridge, at Nor\vitb ; drsigiied and executed 
MttMUive additions to Chillington, the seat of Mr. Gitford ; dcsi^n^d a house 
lA(lb* Ser. Charles Collyer, Gunthorpe ; designrd eKtensive alterations aad 
aidltiona to Bentley Priorr, near Stanmore, for tbe Marquis of Abercorn. 

1700.4. Buckingham House, in Pall Mall, for the Marquis of Buck. 
iaghara, and a towa mansion for the Duke of Leeds, in St. James's-square. 

1790'9. Designed alterations and additions to Moggerbanger House, 
Bedfordshire, tbe seat of Ga<ifrcy Thornton, Esq. 

1791. Designed extensive alterations and additions to Skelton Castle, for 
John Wharton, Eiiq. 

1791. Appointed Clerk of tbe Works to St. James's Palace, the two 
Houses of Parliament, and other public buildings in Wcatminstcr. 

1791 •2. Designed and executed alterations and additions to Baroni 
Court, in Ireland, a teat of tbe Marquis of Abercorn. 

1791-3. Designed and executed alterations and additiona to Wimpola, 
the seat cf the Earl of llatdwicke. 

1792. Designed and built bis own bouse. No. 12, Lineoln's-inn-flelda. 

1792. Designed and executed alterations and additions to Sulby Lodge, 
Rortbamptonshire, the teat of Ren^ Payn^, B!>q. 

1793. Published a work, entitled, " Sketches in Architecture." 
1793'(). Designed and executed Tyringham Hall, near Newport Pagtrel, 

fm Wm. Praed, Esq. 

1794>I802. Designed and executed a boute at Reading, for W. B. Sim- 
monds, Esq. 

1 794. D<>sigQed and executed tbe entrance gates and lodge in Hyde-park, 
oppoiite Great Cumhp'rlBDd.aireet (since taken down) ; a house for the Hon. 
Mrs. Yorkf , near Southampton. 

17y.'j. Became a member of the Society of Antiquaries ; elected Asso^ 
date of the Koyal Academy ; appointed architect for new buildings and re- 
pairs in the royal parka, woods, and forests. July ; designed and executed 
extenaiTe alterations and additions at Bagdeo House, for tbe Earl of Ailea* 
bory. 

1 796. Designed and executed extensive alterations and additions at Hin- 
lon St. George, for Earl Paolett ; designed and executed a bouse at Reading, 
for L. Auitwick, Esq. 

1797-9. Designed and executed alterations and additiona to Hoiwood 
House, the seat of tbe Right Hon. W. Pitt. 

1 797-8. Erected a house in Strattou-street, Piccadilly, for Col. Graham ; 
datigned and executed alterationa and additions to a house for tbe Coanteaa 
of Pembroke, Grosvenor-square. 

1799. Offered himself candidate for tbe surreyorabip of the Eaat ladii 
Company ; published a letter to the Earl Spencer, E.G. 

1799-1806. Designed and executed extensive alteratioas and additions 
to a bouse in St. James's-square, for Samuel Thornton, Esq. 

16(10-1. Designed and executed extensive alteratioua and addition! to 
Afnbo, Bocki, tbe teat of W. R. Cartwrigbt, Esq. 



1801. Designed and executed tbe bankisg-bouM in Fleet^trect, for 
Messrs. Praeds and Co. 

1802. Elected Royal Academician; designed and executed alterations 
and additions at Albury Park, the seat of Samuel Thornton, Esq. ; ditto, at 
Cricket Lodge, near Chard, tbe aeat of the Viscount Bridport. 

1804. Designed and executed the obelisk in the market-place at ReaiU 
ing, erected at the expense of E. Simeon, Esq. ; built a large bouse, count, 
ing-boutea, warehouses, &c., in Fountain-court. Aldermanbury, for W. A. 
Jackson, Esq. ; a villa, for himself, at Ealing ; designed and executed altera- 
tions and additions to Port Eliot, St. Germans, Cornwall, the teat of Lord 
Etiot, afterwards Eari of St. Germans. 

1804-1807. Designed and executed alterationt and additions at Ramsey 
Abbey, Huntiogdaasbire, tbe seat of W. H. Fellowes, Esq. 

1804-1806. Deaigned and executed alieraiiooi and ailditiont to a bouM 
at Rocbampton, for John Thomson, Etq. 

1805-1819. Designed and executed alterationt and additioni to i booM 
in St. James's-square, for Lord Eliot, and the Earl of St. Germans. 

1805-1806. Designed and executed tbe Gothic Library, at Stowe HotlM^* 
Bucks. 

1806'! 807. Alterations and additions to Macartney House, Blackbeatb, 
the seat of the Hon. G. P. Lyitleton. 

)8D6. Elected professor of architecture, in tbe Royal Academy. 

1806-1811. Erected a manstou at Moggerbanger, in Bedfurdahlre, for 
Stephen Thornton, Esq. 

1807. Erected a monumental tomb, in the churcb-yard, at Leytonstone, 
in Essex, for Samuel Bosaoquet, £iq. ; oppointed clerk of the works of tbi 
Royal Hospital, at Chelsea. 

18U8. Made designs for tbe cotnpletion of Taymouth Castle, the seat of 
tbe Earl of Breadalbane ; for tbe Royal Academical Institution, at Belfast; 
designed and executed a mausoleum, adjoining tbe bouse of Mr. Deienfans, 
in Charlotte-ttreet, Portland- place. 

1808.1810. Designed and executed tbe fire new bouset in Princet-ttreet, 
forming " New Bank Buildioga." 

1809. Designed and executed the new infirmary, tt Chelsea Hospital i 
27tb March, read tbe first lecture. Royal Academy. 

1810. Repeated the first lecture. Royal Academy, January 8 ; lectorea 
stopped, at the fourth lecture, on January 1^9 ; designed and executed altera- 
tions and additions to Whitley Abbey, near Coventry, tbe teat of the Right 
Hon. Lord Hood. 

1811. Designed and executed tbe entrance to tbe London Dock Company 
House, aud to the couoting-bouie of Messrs. Thellusson and Co., in Meeting- 
bouse-court. Old Jewry. 

1812. January 9, Lectures resumed, Royal Academy; designed and exe« 
ruted a house in Park-lane, for Mr. Robius ; alterations and additions to 
Evertun-boose, Bedfordshire, the seat of William AitoU, Esq. ; designed and 
built bia own house, 13, Lincolu's-inn-fields : the New Gallery, at Dulwich 
College, to receive the collection of pictures, bequeathed by Sir Francis 
Bourgeois, and a maotolearo, wherein are deposited the remains of Sir F. 
Bourgeois and Mr. and Mrs. Desenfans. 

1813. Elected Grand Soperioteodent of Worki to tbe United Fraternity 
of Freemasons. 

1813-1815. Deaigned and built a bouse for tbe Rev. G. Monint, it Risg- 
would, near Deal. 

I8l£. Designed and executed additions to the Earl of Ilardwicke's house 
in St. James's-square ; appointed one of the attached architects to tbe Office 
of Works. 

181C-1817. Designed and built a farm-house, for Thomas Ssrinnartonv 
Esq., at fiutterton, in Staffordshire. 

1818. Designed and executed extensive alterations and additions to tha 
banking-house of Messrs. Grote, Prescott, and Co., in Threadneedle-street. 

1818. Alteratioas and additioas,to Marden Hall, near Hertford, the seat 
of George Thornton, Esq. 

lHlti.1819. Designed and built the National Debt Redemption and Ufa 
Annuities Office, in the Old Jewry. 

1920.1821. Designed and built hootes in Hegent-ttreet, for Mr. Robiiu, 
and others. 

1820-22. Designed and superintended the re-building of Wotton Houtc, 
in Buckinghamshire, tbe scat of the Marquis of Cbandos. 

1820-1827. Designed and built the new law couru, at Westminster. 

1821. Chosen a Fellow of tbe Royal Society; designed aud executed 
Pclwall House, near Market Drayton, for Puroey Sillitoe, Eiq. 

IS22. Designed and executed a new church at Walfvorth, in the pariih 
of St. Mary, Newiogton. 

18221 824. Designed and executed the new Scala Regla, Royal Gallery, 
aud Library, in the House of Lords. 

1821. Designed aud executed Trinity church, St. .Marylebone; a new 
chapel in the parish of St. Matthew, Bethnal -green. 

1824-7. Designed and erected tbe new offices for tbe Board of Trade, and 
the Privy Council offices. 

1825. Designed and erected additional committee-rooms. House of Lords. 

1826. Designed and erected additional committee-rooms and a itew 
library for tbe House of Commons; the new grand Maaonic Hall, adjoining 
Freemason's Hall, in Great Ijueen'Strret. 

1827. Printed for private diatributioa, "Deiigiu for publia and private 
buildinga. 
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1828. PuMiilifd *' a brief itatetnent of the proceedingi respecting tbc new 
I Uw courtf , at Weitminster." 

1829-1833. DetigDed and executed the New Stat« Paper Office in Duke, 
ttreet, Weatminster. 

1831. Designed and executed the aate-room to the Scnlptore Gallenr of 
Sir Francis Charttry, R. A. ; September 21, received the honour of Knight- 

lliood from hts Majesty King Williani IV. 

1832. Printed for private diitribution, ■ *' Description of the house and 
museum on the north side of LincoIn'a-inn-6elds." 

1833. Oct. llj. Resigned ihe appointment of Architect to the Banlt. 
1833. April 20. Procured an Act of Parliament for settling his museum, 

librarr, and works of art in Lincoln's-inn. fields, for the benefit of the public. 

1835. March. Presented with impressions in bronze, silver, and gold, of a 
medal, struck in his honour by the architects of Englsnd ; received a medal 
from the Soci(?i^ Libre des Beaux ArU at Paria; elected member of the Aca- 

[deroy of Fine Arts at Vienna. 

1836. Elected consigliere corrispondenle of the Academy of Fine Arts at 
Parma ; elected honorary member of the Society libre des Beaux Arts, at 
Paris. December 9. 

1837. Jonnary 20. Expired at hia house in Lincoln's-ion<fields. 



PROCEEDINGS OF SCXENTZFZO SOCIETIES. 

HAFBOUR OF OSTIA. 

On the Ancient flarbotir of Ostia. Pap>er read at the Institution of 
Civil Engineers, bj Sru Johs Kennie, President. 

A'rsc Harbour of Oatia — The ri^cr Tiber appeariji to have been used 
exclusively ns the port of Rome until the reign of the Emperor Chn»iiu.i, 
■iirho, conceiving it to be utterly hopeless to improve it against the obutaclea' 
M nature, conceived the bold and original idea of ninking an entirely new 
p«irt altt'Kether independent of the Tiber. Having once come to this de- 
lermiiiutiuD. he commutticuted hift views to his engineers, and asked their 
opinion as to the sum v^hich would be reqaired to carry it into etfect; ibey 
peplied that the fum would be so great that if he kuiw the amouut he 
*%ould never think of underUking it. Not at all di»c<>ura;{ed by this an- 
•w«r, which* on the contrary, only served to confirm Claudius in his reao- 
lulion, he ordered the necessary preparations to be made fur commencing 
the work. The siluution selected for the new harbour, was a liiUp io the 
northward of the then mouUi of the Tiber, with the entrance pointing 
N.W., by which means it would be better protected against the WHiiherly 
and westerly gale?, nnd farther removed from the deposit of alluvid mat- 
ter brought down by the Tiber; still, however, it was loo oeur tu be eflVc- 
tual, for the prnjection of the new works only terved as jetties to check 
the current along the shore, and thus to occasion the accumulaiiun of a 
deposit as great as that occurring at the mniilh of the Tibpr itsflf. It 
could hardly, however, be expected that the kno%vi«;dge of the day' was 
auflicienl (o enable Die engineers tu predict all Iho consequences u( this 
t(»lale of thicgs. The effecla of the Tiber were evident, and it whs natu- 
rally coucludtd, that by abandoning that rivtr, all danger from deposit 
would be avoided, and it was only by experieote ihit their error wus dis- 
covered. Accordingly, the Emperor Claudius determined to construct an 
entirely new harbour, independent of the Tiber, but «t the eame time hav- 
ing a connexion with it, to be used according to c ire um stances. 

The ancient writers agree generally as Io the principles of the design, 
construction, and extent of the celebrated port of Claudiua. The general 
plan of the harbour is shown in fig. I. It consisted of an extensive low- 
water outer harbour, B, and a small inner harbour, F, The outer hurbour 
B, was formed by two artificial moles, D E, of 1900 feet in length, pro- 
jecting nearly at right angles from the shore; each mole cousii^ted of two 
parU or arms ; Ibe one nearest to the shore was perfectly straight for about 
ySO feet, the remHiodcr formed u quadrant of a circle 180(1 feet long, the 
breadth, which was equal Ihnmghout ihc whole length, being ISO feet. 
Between the outer exlremities of the Iwo piers or nioli>8 was a distance (S 
of about UOO feet. Immediately in the ceulre of the etilrance, or opening 
between the Iwo moles, was au isolated or detached mote, 780 feet long 
and 400 feet wide, forming as it were an island, and leaving an opening at 
«tcb exlremity between it and the opposite pier, or mole, of nbout 110 
feet, thus giving a double entrance to the harbour. The distance between 
the two piffij at ibe shore, or Ibe total length of the harbour, was about 
SIlOO feet, the width 2330 feet, and the surface extending over about 130 
Kcres; about onethird of Ihia space, however, was excavated out of the 
iDttin land. ImmedtAtely in front of the outer entrance, there was a small 
inner harbour, F, 1200 feel long and 320 feet wide, covering an area of 
•bout 7 acres ; this inner harbour was divided from the outer liarboor by 
another isolated or detached mule, G, of the »anie length aa the outer one 
with an entrance at each end 120 feet wide. ' 

Iminedialely behind the hurbour were two parallel cots or canaTs H J 
communicating both with ibe Tiber and Mediterrranean, The one nearest 
to the harbour communicated with it at each end of the inner harbour so 
that the vessels could proceed either up the Tiber to Rome, or they micht 
go to sea, or in fact roinbl make use of it either for entrance or departure 
ai Ihe wind and other circumslaacea might be favourable. The other 



canal was quite independent of the harbour and of the tirsl canal. It was 
probably used for vessels gotog direct to Rome, or proceeding to sea with- 
out stopping Ht the harbour. Acroas both canals there were communicat- 
ing bridges and probably stop gates, particularly on Ihe one next to the 
harbour, so that the waters of ibe Tiber might be turned into the harbour, 

Fl«. 1. 




or he prevented from communicaliog with if, according as clrcnmslaocn 
might render such steps advisable. The lock dues not appear to have been 
then known. The circular part of the northern outer mole was open, or 
constructed upon arches, ko as Io give free access to Ihe current, but wan 
at Ibe snme time built suHicienlly solid to break the sea and produce tran- 
quility within. The circular part of the southern outer mole was solid, Id 
prevent the deposit of llic Tibiir from entering ibe harbour, At the ct- 
Iremilies of the detached mole, and also of the outer and iuuer moles, wer* 
towers for the purpose of defence, and for drawing strong chains acro»a 
the entrances, in order Io prevent the accesa and egress of vessels witea 
necessary; thus ton verting ibe port into a close harbour (Ai^ijr KXtKrriKr), 
as used by the Pboeuirians at Tyre, and subsequently adopted by ttie 
tireeki and Komans. The upper part of the moles was covered with 
sheds or colonnudea, which were used probably for landing goods and for 
pramenades; the interior harbour was surrounded with magaKines and 
warehouses, In the centre of the detached mole, at the entrance to Ibe 
outer harhour, waa placed the ^reat Ijghlbou&e, described by Snetonins ; 
the base of which rested upon piles, and was founded by a caisMin, formed 
out of the vessel which brought the great obelisk from Egypt. The depth 
of this harbour does not appear, btit judging from Uie nature of the coast 
find the extent to which the pier« were carried out into the sea, it could not 
buve been less Ihan from 15 feet lo 20 feet, at low water, and lUnx of Ihe 
inner hurbour not less than 8 feet to 10 feel, to have enabled it lo accom- 
mudiite the vessels used at the time. 

After the reign of Cladius, the inner harbour was found too small and 
inconvenient; Trajan therefore enlarged it by ni«king an entirely new 
iuuer harbour or basin, K. This was of an bexagonal form, each side being 
1 ItiO feet, tlje diameter being about 1800 feet, and the syperficiat area being 
about 70 acres. The entrance between it aud Ihe outer harbour was 120 
feel in width, and was formed by part of Ibe inner canal made by Clau- 
diua to romniunicate both with hid barbotir and the Tiber. The remainder 
of this canal and of the other one by Claudius, was filled up, and a new 
one, L, nearly paraMetto them, was made about 400 feet lo 600 feet nearer 
to Ihe Tiber, communicating with the hexagonal basin, and wiu no doubt 
used for the same purpose as the canals of Cfaudios before mentioned. 
The inner harbour wa* also surrounded with quays aud alorehouses upon 
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aa ftLecsiv^ scale. containing oil the rrquisitei for rairyinu oo a coi«il>r- 
■1)|« lriid<^ fur the supply of Uouic. nnd for the con^ruclioo hd(I mainten- 
aaci* of the fleets, whicli were HtatioDed in (his quarter for tbe prolertioD 
of the capttaK a« well atk for the purpose of sending expeditioub to the 
TBrioOB departmeotB of the widely extended Romua Empire. Tbe wbole 
of the hartwur was eorrouadtd by an cxteiifiive and lofty fortified wall, 
flnnked with lowera^ quite independent of the town of Ustia, which wat» 
aUit fturroundcd by a wall. 

Olil P»ri filled up. — The port of Clnudius Caaar has now become com- 
plrtely lilleti up by « he alluvial matter brought ia by the littoral currents, 
ma vieil as by the deposit of lh« Tiber, and is now about a mile from the 
atHire. We cannot be surprised at this result, but at the same linie we 
Bust admire the great skill ingenuity, and perseveranre by which it wmt 
irttempieil at that early period, to overcome by means of art tlte obstucirs 
iolerpoaed by oature. 

Drrdginf — It is a qoeilion well worthy of seriooB consideration how 
far Ibis principle may be carried with advantage, or w^ere the obsiactes 
iDlerposed by natural causes become too powerful for the comparatively 
frebk resources of art. The Clyde at Glasgow, and tbe Liiiey at Duhlio, 
W ctiraordioary examples of what may be effected by Ihu system. The 
harbours also of Boulogne, Calais, Dunkerque, and Osteod have all been 
mlerially improved in this manner; it still, however, remains to be proved 
bow much further this system can be carried with advantage at these ports. 
It is doubtful whether the ancients were acquainted with, or had applied 
1h« lDod«ro system of penniug up water in larKC reserioird, and then dis- 
chargioK it witb increased velocity by means of sluices, su na to riwible it 
to act with more eifect in scouring and deepening navigable channels: it 
mnst, however, be recollected that tbib system can only be practised with 
•dvkOtage when there is a considerable rise of tide (which does nut tak« 
|4ace in the Mediterranean), for otherwise it is difTicuU lo obtain sufficient 
bead or fall to discharge tbe water frum the reservoirs wtlb die required 
tdocity. 

In tbe second place, as regards the barboor of Claudius, there wan 
dearly a great effect, accompanied by considerable boldness, as well as 
fai^eouity, both in the design and execution. He must have foreseen. 
Judging from past experience, that it was in vain lo contend farther with 
tbe difBcuities of tbe Tiber, and determlQed at once to gel rid of them by 
asking an entirely new hairboor, which be anlicijialed wuuld be entirely 
frr« from similar objections, iind yet, at the same lime, wrvuld b«* suflicicntly 
near to communicate witb the Tiber, aud lo take advantage of its naviga- 
floo to Kome. The works were designed and conitrucled upon a niagniQ- 
caot scale, comprising almost every principle, both in design and cunstruc- 
tioDt adopted at tbe present time, with tb« exception of the opea or arcbed 
iBole^whicb was peculiar to the ancienls. This principle is certainly in> 
geoious, and is well designed to obviate one of the most serious diflltulties 
in mamtatning a harbour upon a flat alluvial coast like that of Ustia. It 
might be applied with advantage lo many ca«es io modern times, and it is 
singular that it has not been more studied, although it must be admitted, 
that th« great rise of tide and tbe stormy nature of the northern seas (cir- 
comstances which do not exist in Ibe Mediterranean) interpose practical 
difficulties in carrying tbe system into effect. Il has been tried with ad- 
vantagv upon a small scale in the outer harbour of Ramsgate, and there 
•re naoy cases where it might prove equally applicable. Tbe double en- 
trance, when circumbtances admit of its being tried, is very valuable, and 
where it cannot be used, surb a particular form of euiruuce is desirable 
M would enable vessels under sail to enter and depart at all times; and at 
th« same lime would prevfot U>o great an increase of sea. Such a princi- 
ple was adopted by the late Mr. Iteonie at Donagbadee, and was ateo 
propoaed by bini at Kingstown. 

The curbed form of the outer piers, although well calculated to facili'iite 
tbe passage of the current, was ill adapted to break the waves ; uu il.r 
contrary, it tended rather lo increase their force, particularly at the eo 
trance, where tranquility was much required : tbe angular form would 
therefore have answered this purpose belter. 

C»nttTitciion. — As regards construction in Ostia, there is an illustration of 
almost every principle in use at tbe present liioe ; tbe rubble thrown pro- 
miscuously into tbe sea to form its own slope, according to spentic gravity 
of tbe materials and the action of the waves upon tbem ; tbe solid vertical 
wall of masonry with arches resting upon piers, founded by means of 
pozzolaoo and robble mixed in caissons; and the caisson ami piled 
fouudaliuu fur the light-house on tbe outer detached mole. There is no 
account of the diving-bell having been applied to the purpose of building 
ander water, but the use of the material pozzolano, which abounds in Italy, 
was well understood and generally adopted. The mnjde employed in tjsiog 
it was to mix the pozzolano in a moist state with certain propurlioDs ol 
line and small pieces of stone, then lo throw tbe whole ma^s into a dam or 
caisson, constructed in the form required, and there to leave il until il had 
set suDicieotly bard ; tbe caisson might then be ri-muved, and the mass of 
ooncrele left standing, and which became more solid the longer it remained, 
as the mini of Caligula's Bridge bear ample teMiroony. The same system 
is pursued in nimiy of the ports of Italy at the present day. Tbe French 
■t Uieir new moles at Algiers and Cherbourg, are said to have extended 
this systrm with advantage; yet its meriia, as compared witb masses of 
natural stone, still require the le«t of tiiLe lo prove its superiority.* Vi- 
trovius, in his Chapter on Harbours, especially describes the different 



modes of operation before mentioned, with repect to rubble, aud pozzoUuo 
walls, colferdams, piling, &ec. 

From tbe above account of tbe aucient port of Ostia, the following ge* 
oenil conclimions may be drawn : — 

First. That tbe ancienis were well acquainted with the general princi- 
ples of design and construction of harbours. 

Secondly. That as regards the mouth of the Tiber, they carried tbe im- 
provements as far as wa* practicable, and that having arrived at that point, 
their only resource was to constrtict an entirely new port elsewhere, frea 
frum the diflicnities by which the Tiber was surrounded. 

Thirdly. That in flat alluvinl and deeply embayed coasts like those adU 
jacent to the Tiber, it is a matter of the first cunsequence to ascertain bj 
practical experience, the extent to which tbe coast line may be expected 
to advance, from the construction of works at the moulb of a river. Thia 
point being first decided, if further improiemeuts be required, then the 
question of a new harbour free from the difficulties of tbe old river port 
may be entertained - and itn ctinstructinn should be so designed as lo give 
the required protection, wiihuut incurring tb« risk of an injurious accumu- 
laiion of deposit. Tbe port of Clundins, altbongb it was well designed 
and constructed in itself, was loo near the mouth of the Tiber to be pfTeo* 
tual, and in fact it acted like a great jetty or continuation of the old woika 
at the mouth of the Tiber ; ihen-by obstructing the free action of the cur- 
rent and producing slugnatiou ou both sides, and by thus, lo a certain ex* 
tent, facilitating tbe deposit of alluvial matter, which it was intended to 
obviate, i'. became overwhelmed and destroyed. 

Fourthly, The fate of the part of Claudius and Trajan demoostrated 
the impracticability of making an elTectuul burbour near the mouth of lb* 
Tiber. Trajan therefore determined to s<'U»ct au entirely new site frea 
from the diftirultit-s of the old, and, with that view, constructed tbe well 
knumn purl of Civila ^'ecchia. anciently called Centum Celi>e, which bat 
been preserved lo the present time, a monument of skill and ingenuity io 
this department of conslruciion. Upuo the whole, therefore, the history 
of tbe port of Ustia is replete with instrncliun, as vre al once see eicuipis* 
fied nearly all the various depurlmenls of harboar construction, both theo* 
relical and practical, together with their usual results, and il la only by a 
careful study of this and similar examples, combined witb a correct know* 
ledge of the various local circumslaaces, that we caq obtain a complete 
knowledge of this diflicult but highly useful and iupurtaut branch of Civil 
Engioeenng. 

THE CAnXE OF OSTIA. 
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[From a Sksteh by Mr. RlptogiUe to liH4.] 

7?iwarA(«.— After the paper was read, (he following obserTalioos were 

made : — 

Mr. F. GiLSB hsd listened with much interest to the excellent paper 
which bad been read ; it was full of instrucitve, prartiml facts. He had 
been forcibly struck with the timilarity of the results described, lo the effects 
which v»ere dsily under the obicrvalion of engineers, in the harbours of tbe 
south coast of England. Rye, Dover, and Sborchsm. might be quoted as 
examples. Of the ancient hsrhuur of Kye. scarcely any traces remained. 
Mr. Ciiles was lent to Dover by the lole Mr. Rcnnie, during the last year of 
the Pitt odmiiiislration, in lSt)5, i^iih insliuctions to make a survey, for the 
purpose of forming an extensive harbour of refuge for the Channel fleet. 
The design was not proceeded with, hut cerlsin improvements were com- 
menced, vritb the view of removing tie mail of shinpic on the bar, and pre- 
Teoting a further accumulalion. Mr. Walker had since done much for tlic 
further improvement cf the harbour, liy ext<i)ding the backwater, and afford- 
ing greater power of uouring by sluices. There wis itill great room for 
improvement ; and, although there was At present rarely such an accumula- 
lion of shingle across the eiitiiiice, after a sloim, as to clote itup, vtbicb 
frequently occurred in former times: yet it was erideut, that wherever pier* 
or other obiiaclek were projected directly from the shore, the shingle would 
accumolate against them, and turning the point, would be thrown, in ttin 
form of a bar, scroti the entrance. This bad become so evident, that the 




*40 



THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 




■ttentioo of CDgineen «m now directed to tbe fonnatioQ of ■ barboar of 
'refuge, which tnust, in his opinion, be ileiachcd from the shore, in order to 
permit the free run of the shingle. Such a harbour, or evea a ^od break- 
water, Iwhind which steamers could take shelter, would he extremely useful, 
particularly iu caae of war, as from the proximity to the French coast, Dover 
would require special protection. There were several harbours where, in the 
eoorse of his practice, Mr. Giles had seen these viewa exemplied. Bridport 
karhour consisted of two small piers and open timber jetties, through which 
the shingle was carried, and was deposited in tbe entrance. When be was 
called upon to derise methods of improTement, he directed the open jetties 
lo be filled up with rubble vrork, and by establishing a system of scouring 
by sluices, the accnmnlatioa wai carried away. Shoreham harbour was much 
in tbe same state, and in spite of all that bad been done, it still remained a 
bv harbour. The harbour of Sunderland W4a liable to be choked up with 
■and, and but for tbe scour of the river Wear, it could with difficulty be kept 
open. It, bowevar, was still a bar harbour, and ueither iu it, nor in any 
other of the ports that had been mentioned, could vessels be received at low 
water ; in fact, only during the time the tide was up. It would always be 
observed, that upon coasts which were subject to tbe shifting of shingle, 
•and, or mud, any solid projection would inevitably cause effects analogous 
to those which had been mentioned ; and to which might be added, the iu- 
•tancesof the works of the harbourofCourtown, County Wexford, commenced 
bj Mr. Nimmo, and continued by Mr. Giles. 

Sir JoBN Rbnmib, President, said, that the chief object be bad in view, 
ia bringing tbe history of the ancient port of Ostia before the Institution 
was. independently of the interest which attached to such extensive works, 
which had failed so entirely from natural causes, to direct tbe attention of 
the members to the important question of the effect of the action of tides^ 
and of rivers, in the formation of deltas, shoals, and bars, at the entrances 
of harbours. Some instances had been given of a few uf the English har- 
bours, hut the opposite coasts of France and Holland exhibited, in a more 
marked degree, the effects of this action, not only in the bars of the har- 
bours, but in the formation of banks parallel with the shore. Tbe ports of 
Dunkerque, Calais, Boulogne, and Havre, might be especially meutioned. 
In all of them, in spite of continued extension of the jetties, and constant 
attention to the works, the accumulation of matter at the entrance extended 
with the new works. Havse was, perhaps, the most extraordinary in&tance. 
Tbe current, at the entrance, was at times so strong, that a powerful steam 
vessel, such as the " Phoenix," bad found much difficulty in entering the 
harbour. 

The formation of the Goodwin Sands was a subject of interesting obser- 
ratlon. There could not be any doubt of these sands being formed by the 
action of tbe eddies of the tide and tbe river Thames ; an attentive »tudy of 
the position, with respect to the headlands near, the currents of the hver and 
tbe tidal waters, bearing in mind the direction of tbe prevailing winds, en- 
abled a reasonable solution of the problem to be arrived at. 

Dover harbour was a curious example of the effects of the motion of 
shingle, which was produceii from tbe debris of the fallen chalk clifT. the 
flints of which formed the pebbles, and the chalk and earth composed the 
ailt. In tbe time of Henry VIII., Dover bay was instanced as being very 
One, and havbg very deep water. Tbe prevailing winds caused the shingle 
and silt to be carried to and fro freely along tbe shore. As soon as an ob- 
struction was offered by piers, the shingle, having no longer a free and unre- 
stricted coune, accumulated across tbe ends of tbe piers, forming an em- 
bankment enclosing one side of the lake, which was replenished at each tide, 
until it became to extensive as to burst through the bank, and scoured every- 
thing before it. Constant endeavours had been made, and in same instances 
successfully, to improve the harbour by extending the piers, but, as had 
been stated, very much yet remained to be daue, to form a good harbour at 
Dover. 

It should be remarked particularly in the paper, that one of the leading 
features in the works at Ostia, was tbe construclioa of tbe tnoles upon arches, 
below tbe line of the low-water mark, so that tbe moles afforded still w^ter 
for the vessels, while the arches permitte<l the alluvial matter to he carried 
through by the current. The same system had been adopted at Pozzolana, 
in the mole called Caligula's Bridge, in which concrete was used for the 
building. Sir John Rennie was of opinion, that this system of construction, 
might be very advantageously adapted in many situations, and be bad fre- 
quently pro|ioted it. At Garrickfergus be designed two solid breakwaters to 
keep off the run of the sea on the most exposed side, while from tbe shore 
at right angles to it, and pointing to the centre of the breakwater, an arched 
mole wotdd have been built, besides which vessels would lie, at all timet of 
tide ; tbe nm of the shingle along tbe abore, would thiu have been tery 
slightly impeded. 

The Italian hnrboara deserved very particularly the study of engineers. 
The port of Genoa had been badly designed, and was constantly embarraued 
by the deposit in it. Ancona being situated on a promontory had laai de- 
poiit. At Ravenna the harbour had been nearly destroyed. Tbe port of 
Venice was almost entirely kept open by dredging by manual labour, assisted 
by the moderata rise of tide at particolar seasons. In the Lagunes, the ac- 
cumulation of alluvial matter was immense. A canal was constructed en- 
tirely round the Lagunes, with locks and sluices, to admit the fresh water 
when clear, by which means a power for scouring was obtained, and tbe 
channel waa kept open. Civita Veccbia wai principally indebted to ita poai> 



tioQ for being preserved from the alluvial deposit, which wis Celt M aercn^ 
all along the coast. 

Mr. Tuonoto was struck with the apparent similarity between tbe harbosr 
of Sandwich and that of ancient Ostia, both of which bad failed from the warn 
causes ; whereas Ramgate was, like Civita Vecchia, an instance of the ai^ 
vantage of a proper selection of a site for a harbour. The port of Dublla 
might be also instanced as another example of comparative failure ; wkila 
that at Kingstown was altogether as successful, u be believed it waa alnoM 
entirely free from sand. Tbe system of scouring away accumnlationa of 
sand and silt from harbours, by means of large reservoirs, did not appear t» 
be sufficiently resorted to. Mr Tborold was of opinion, that in some casta, 
great advantage would result from the application of the steam engine and 
the flash wheel, for raising wster into the scouring reservoirs. In tbe feaa 
of Lincolnshire, and near Yarmontb, he bad found that arrangement of ma- 
chinery very economical for draining. It had been applied in the river cut- 
ting of tbe Yarmouth and Norwich railway, after it had been partially filled 
by a storm. The cutting was about half-a-mile in length, 100 feet wide at 
tbe top, and 20 feet in width at the bottom, and waa 10 feet in depth. It 
was completely drained to 36 hours, with an expenditure of only 5 tons of 
coaU. A reservoir of those dimensions would he found a great assistance for 
scouriDg a harbour, when any extra occumulatioa had occurred. 



ANCIENT DECORATIVE ART. 

At tbe ArchBoloi;iral Institute was read the folluwioK interesting paper 
oo the caritut Aneidit Decora/ivf Artg and Proceu of Working in Mtttia, 
nuk at Chasing, Emt>o»si»g, NitlUt, Filagree, Sfe. By Mr. Ucdsoh Tdk* 

XKRi 

Tbe paper contained rather a general view of the subject than detaila 
r«>»pecting the several processea in metallurgy anciently used. Tbe writer 
observed that in the majority of instances we can now show scarcely more 
(hun the' names whereby uumeruud artiticial proces!>en connecled with 
working in metals during the mediaeval period were designated, in evideooa 
of Ibeir having b««o practised. The vHrtety. however, of these distinctive 
appellatioas rendered it desirable tiiat a catalogue of the descriptiona 
whereby they were dislingniabed in commercial traffic should be funned, 
in order that dit^tinctive names, as yet uuinlelligibie, may h^ appropriated 
lo the several objects of curtooa workmanship exhibited from lime to time. 
To the British antiquary it would be an (itlainnieut of great interest if bia 
researched enabled him lo identify the mKhod of working in gold or silver 
practised nt an early period in this country, and known by repatation to 
other parts of Europe aa the work of England, opus Anglicum, and a va- 
riety of it familiarly designated as tbe work of Durbmii, opiij Duiwlntentt. 
It would be equally desirable to be enabled to clas.'tify such examples uf 
foreign workmanship as may be fuuod in oar island by their proper desig- 
nations; as the work of the Huraceos, opua Saracenorum, — or the o/nu 
ft'racuin,— tbe opus Venetieum, work of Venice, — tbe work of Tours, opuM 
Turo7ienae, — or of Cypru*, upua C.ijprense. Any attempt ti^ivards such a 
clasbificatiuu would possess more titan a merely curious antiquarian io- 
tereal i since it could not fail to throw important liKbtonthe history of 
commerce andioteraaliooal reiatioDb iu early times. Moreover, the extent 
to which objects of personal oruameot and productions of a costly cbarao 
ter were used iu a country affurded valuable culluteral evidence of tba 
actual state of society. It is obvious thut any considerable introductioD 
of foreign luxuries during the iufancy of commerce must have been th« 
result of some tnlluential circumstances by which the tnate of the lime was 
fixed or modified i and therefore the prevalent esteem for any particular 
objects of foreign production may be taken as evidence of coiiimercial and 
friendly relation at Ibat period. The elevation of an ecclesiastic of Greek 
origin, Theodorua, lo (he see of Canterhuryf io tbe seventh century, maat 
have tended to the introduction of Ibe arts and choicer productiuna of 
Greece or Asia, as well as of (be dogmaa or ceremonial peculiarities of tho 
Eastern Church : and it wan in gncred arnaments that the most costly pro- 
cesses of art were lavishly displayed. The practice of performing pil- 
grimages Id Rome, the Holy Sepulchre, and otlier remote places — where 
the rich produce of various countries was displayed to view, and an em- 
porium opened for the supply of Ihe most remote regions of Chriatiaa 
Europe, — doubtless led to the introduction of numeroua works of foreign 
artificers ialo this country. By such pilgrimages, even more perhaps than 
by commercial trallic, were the productions of Itafy, Greece, or the Eaat, 
imported into our country in earlier timea. 

Mr. Turner observed that we have scarcely any data in regard to tbs 
actual practising of the more curious processes uf luelallurgy, either by 
foreigners or natives, iu England, in very enrly times. It may b« reason- 
ably surmised that the must precious existing example of goldsmiths' 
work — Ihe Alfred Jewel, preserved at Oxford — was fabricated iu this 
country ; though some aatiqaartes consider its enamel as of oriental work, 
while the gold setting, richly elaborated in filagree, may doubtless be Eng. 
lifih. However, it waa to be remembered that, whilst the art was chiefly 
subservient to ecclesiastical purposes, it was also chieOy practTsed by ec- 
clesiastics ; and that through their commonicuLioo with iheir foreign 
brethren, the knowledge of curious artistic processes would be diffused 
throughout their order, aad carefully preserved. Thus, the arrival of some 
Greek acolyte with Arcbbi^op Theodorua affonia a reaaonable ^raujud (or 
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eipi*iciog tbo introdactioa of arts inlo oar cocntry which are undoubtedly 
of orirotal rhariicter. It was scarcely needful to remind tLe arcli»(ilof;i»t 
that ecclesiastics of the highest grade did doi account Ib^mselves df- 
■leaned by prarltfin^ the crafts in which <bey had attained tn emiocnt 
skill as simple brethren of the convent. 8t. Dunstau in Engiand, and St. 
Eioi, bishop of Noyon, in France, who lived at ihe close of the sixth cpq- 
lory, are instances of prelates celebrated for their skill in working the pre. 
dous nK-tald. 

Mr. Turner next adrerted to the andoDbted practice in Ireland, from a 
wry early period, of the varioas arts of working in loetals. Hisobserra- 
tioas applied not only to productions in gold and silver, but to castings in 
faroDxe or misrd meials, presenting the united characteristics of very early 
fabhcatioa with peculidrities of most skilful workmanship; and he al- 
luded tu Uie superior advanta|;es enjoyed by Irish iiotiquaries for the pro. 
pei utioo of such an inquiry in the exiiteuce of a naiiooBl rolleciton. The 
r>.-.ture and extent of the collection formed by the Royal Irish Academy 
was known to many loenibcrs of the Institute, by the series of faithful 
drawings of the numerous objects preserved in their museum, which, by 
favour of the Council and the kind intervention of Dr. Todd, were exhi- 
bited at the last year's meeting of the Institute at \^'incheslpr. It was 
observable that some of the Irish specimens exhibited a remarkable skill 
ia the use of the metallic compound technically called niello^ at a period 
long antecedent to that at which writers have usually accounted that curi- 
ous art to have been practised. That art, indeed, is of far earlier dale 
than the times of Fioiguerra and tlie Flurentine orferrea of the fifteenth 
ceotury, as is shown by the researches of Connt Cicognara, who has given 
examples o( it earlier than the eighth century. Jn the possession of ttie 
Society of Antiquaries there is a Stylus, or poiotel, for writing oD waxed 
tablots, the bead of which is beaatifulJy oruumented, apparently with 
miello. This little work is of early Norman, or possibly 8axoo, date. 
After some remarks on the art of engraving as applied to the enrichment 
of sepulchral memorial familiarly termed *' Brasses,"^which, independ- 
eoXly of their valne as family memorials, evidences of costume, &c., po»- 
MM additional interest as examples of design, and of a peculiar kind nf 
artistic method in the working of metals, viz., the cooibiDuliuo of the work 
of the burin with the use of CDamel, and of a coarse assiniilation to the 
process of the use of niello, — Mr. Turner obaerved, he regretted that it was 
at present impracticable to ofTer any definitions of a precise nature in re- 
gard to many of the mediaeval terms to which he had occasion to advert. 
Aa respected the distinctive terra oput Artglicum, by which the works of 
the early metallargists of England were known abroad, he ventnred to 
express an opinion that the phrase was not applied to denote any particu- 
lar process of art, hot wa^ rather used to describe the general character 
and design of the objects fabricated in the precious metals in this country 
•I an early period. And it might possibly have reference to the two pecu- 
liar patteroB generally worked on the surface of such objects, — which may 
b« broadly distinguished as the ribbon and the tacertineor dragon pattern. 
Tbe opuM Dunoimenu be was inclined to cousider as a peculiar decorative 
process which the monks of Durham, to whose skiU it most he attributed, 
derived from their predectissors who came fnim Lindisfarae ; and tiie cha- 
racteristics of this style were probabty analogous to those of the early 
Irish works to which previous reference had been made. The want of any 
oattoaaJ Museum of Mediaeval Art in thiscouulry was a serious obstacle 
to the prosecution of researches of this nature; as it was only by actual 
and careful cuinpurisoo of examples tijal any satisfactory knowledge of 
their date or origin could be obtained. In many instances, doubtless, these 
terms were confounded; as, fur exaoiplef works of oriental character may 
have been called without strict regard to their proper desigoalioas. But 
noq u est ron ably these were appellations denoting objects of perfectly dis- 
tinct st)le, in their true BigTiificalion: and, Mr. Turner remarked, that in 
formal documents some attempt seemed to be made lo distinguish ihe coud- 
Iff of objects of price with precisiou> Thus, in a list of presents (xenia) 
Siveo lo Henry the Third by the Master of Ihe Temple beyond Sea, we 
fliHit aiBOOg other productions of oriental skill — '*two Turk'uh bows with 
Mriogs of leather," and " two iron maces of Saracenic work," The dis- 
anminatioo between Turkish and Saracenic work is curious in more re- 
•pectj than one ; and, besides its indicating a knowledge of the difference 
between the races, it would appear to mark some distinction fully recog- 
nised in the thirteenth century in (be character of eastern pruducitons. By 
the writers of romance these terms were doubtless used ia a more vague 
or general sense; as in Ihe "Talo of Gawayn," written in the (tnics of 
Kichard the Second, in which the battte-axe of Ihe Green Knight is 
■aiuulely described, with its handle etreogilieoed with irtut wuund iiround 

St,— 

and al] blgrmveo irllb grene In 

Crecoan werlccs. 

At the same lime, the frequent allusion lo Greece as llie aonrce whence 
■och decorations were derived, is fully consistent with the fact that tbe 
duef source of a great variety of artistic processes, of every kind,, preva- 
lent during the Middle Ages, may be traced to Constanlioople. 

In illustratiuo of the goldsmiths' work uf the ISIh and i4th centuries, 
Mr. Turner read numerous extracts from the unpubtished accoamts of the 
DBtivo artists employed by Henry the Third and l-ldward the First, which 
flowed the variety and elaborate character of the objects executed by 
then in the precious metals, during thote times. In the coursie of Borne 
ODocludiug, and necessarily hasty, remarks on early iron work, Mr Turner 
cailed rspecifti alteoUoo to a beautiful cast, eibibited by Mr. Wiiiemeol, of 



tbe wrought iron screen which formerly enclosed tbe moDument of Eleaoori 
consort of Edward tbe First, lu We^lmmster Abbey. This beautiful spe- 
cimen of the iron work of the 1 4th century was removed but a few years 
since, and is now rusting in the vaults or crypts of the Abbey. lu Mr. 
M'illement's opinion, it is scarcely inferior in beauty to the celebrated 
work at Notre Dame : and Mr. Turner observed, it should possess great 
interest in the eyes of English archaeologists, as he had discovered that it 
was tlie undoubted work of an English smith, one Adam de Leighton, 
of Leigbtoo Buzzard, in Bedfordshire; who received I'J/. for the eutirs 
fabric — equal to l8ui, of tbe present corrency. It is to be hoped that 
under the auspices uf the present Deao this remHrkable tjivcimeu of the 
excellent craft of a provincial smith in the old time may be either restored 
to its original position, or preserved from further possible muUlatioit or 
decay. 



DECORATION OF THEATRES, 

At H meeting of the Decobative Socif-tt, a paper " On the Dtcoratian 
of ThratreHf" by Mr. DwYfcR, was read. It was illustrated by sketches 
front the interiors of the Metropolitan Theatres. 

Tbe subject was introduced by observations upon the influence which 
dramatic art and its literature have had for good purposes whenjudiciously 
conveyed. The just appreciation of (be beautiful in scenic effects, now 
frequently displajed in our theatres, u as adverted to. Mr. Dwyer con- 
sidered tbbtt the best means of increasing the importance of theatres, and 
raising them in the public estimation, is to render them mnf^nijicatily 
worthy, in every way, for Ihe dissemination of moral truths and retiiiemeota. 
He noticed the construction of theatres; and admitting that acconmuida- 
tioD for the greatest number in Ihe least possible space, with subdivigions 
for various classes of visilora, fonnrd an important requirement, he arguad 
that the form generally adopted (that of die horse-shoe) is not Ihe most 
suitable. He maintained that tiie idea of making Ihe audience feel as 
comfortably seated in a theatre as in a drawing room bad been imperfectly 
contemplated ; and that, bowtfer much a curved side wight with propriety 
be admired, utilily should have the first alleotion, so as not to restrict tha 
view ill any esse to merely a portion of the cp[;OHte boxes. Tbecircularand 
semi-circular forms employed by the aiicietits^ Mr. Dwyer said, suggested a 
useful modjtication, soiuewhul approached in the plan of Drury Lane Thea- 
tre, and contrasting favourably with the straight-sided horse-thoe form is 
Covent Garden. 

An ignorance of acoustics was said to be evident in the constructioa of 
our theatres. Mr. Dwyer referred to several well-known forms, such u 
tunnels, archways, and long curved spaces ; as also to tbe stuue- canopied 
seats OD Westminster Bridge, — where the slightest whisper in oue could ba 
heard in the oppotsite, — us so suggestive that he could not but feel th« 
greatest surprise at such repealed blunders. The prottcenium to each of 
the London theatres was said to bediUeront in arrangement ; no two being 
alike, and none exhibiting an approach to any principle whirh the laws 
affecting sound would dictate. Some censure followed on the prevailing 
ase of massive Greek entablatures^ with Corinthian columns in uoosaal 
proportions (at A.^itley's very lofty, al the Haytnarket very short), exhibit 
ing a disregard of harmony in form and proportion, from the entire absenoa 
of a medium fur ccinibiniog Ihe gigantic massiveness io tbe one with tha 
subdivision of parts ibrougbont the interior of the house. The theatre at 
Veraailles was referred to as an instance where Coriothian columns being 
placed on tlie sta^'e, louic columns support the soperBtructorc ; and which, 
together with some other arrangements, render this theatre particularly 
worthy of obBervalion. Nevertheless, the proscenium there is imperfectly 
constructed for the distribution of sound. Mr. Dwyer considered the up* 
per portion of the pruscenium at Covcnt Garden the least objectionable o( 
any m the metropolitau theatres; and awarded praise to the picturesque 
and agreeable mauner in which it blends with ibe interior, and also aa 
being m that part belter calculated far the distribution of soutid. A form 
of cunslruclion was then explained, which, it was baid, would obviate tbe 
necessity for extraordinary exertions on the part of the perruriuers in al- 
teinpting to produce an audible and saliafaclory edect tfaruughuut the house. 
Mr. Dwyer propounded a theory which, he said, comprehended the princK 
pies embodied in two familiar instruments of sound ; — viz., Ihe betl and the 
violin. He said he would construct two bold bell*fthuped curves, diverging 
over cot less than eight feel on the stage to the sides of the theatre } each 
composed of two thicknesses of wood placed about six inches apart. Tbe 
front one should be perforated ornamentally ; thus serving to receive and 
distribute equally within itself the sounds given forth near to it. The ele- 
vation shuuid assume the form of an arch, with spandrels also perforate*^— 
thereby distributing with distinct resonance the words or music to all parta 
of the house. — In a subsequent part of the paper Mr. Dwyer offered some 
remarks upon tbe constructioa of ceilings ; which we report now, bb baviti^ 
more immediate connexion with the acoustic theory last described. Ha 
proposed the use of a spherical or a spheroidal roof, supported by iron 
ribs, which might be ornamented; the spaces between each rib to be en- 
riched with eluburate perforations (or otherwise, according tu the general 
style of the buu»e), in a mauner similar to tbe doorway in the circle at 
Aslley's. The additional height thus given to the interior would enable 
the chandelier to be placed above the line of sight from the upper part of 
the theatre to the Stage; and the objections that might be made to thte 
posiliuu of the chandelier were met by the fact that a concave surface 
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fl«cta much more than t flat one. Another importtint advantnge arising 
from lhi& form uf cciliuij was Ike facility afforded for a po««erful iyclem 
of r«Diiiaiioo. The puintingriMiin would be rai»cd some Dine feet ; hdiJ 
the absAnce uf tiie rolls of canvAi, «cpnery, and oiher propertie*, from the 
lop of the ceiling. vrouUi add considerably to ihe reverberation of iiuuuds — 
besides conlributinf; greatly to the corafurt and healtli of the artists em* 
ployed iu the theatre. Mr. Dwyer elucidated his ideas by sketches. Ad- 
verting to the general principles uf conslruciion eihiliited in the tlieatrvs of 
the metropulii, Mr. Dwyer coDsidered that the Surrey Theatre erobraCeEt 
more tbnu any other the best arraiigetneulA far seeiui; and bearing ; (he 
proscenium being formed oaabold level, judicioasly dimiaiihiug the widtti 
of the stage. 

The disregarrl of aoity in the Goastruction of theatres generallj was 
pointed out; and, among other instances the St. James's was named — 
where light flowing ornaments, in the French siyle, are in juxia pusition 
with a massive Cla^^ic style ; and the ceiling of ihe Princess's was deemed 
an instance of dncordant arrant;einent. The applicaliun uf vuriou-i deco- 
rative materials, such as diatemperpain'ings, paper-hanginj:s, cumposiiion, 
P'ipier niacli^, to the fitting*, Sec,, received attention ; and it was asserted 
that the Hriocess's was conspicuous for elabor-ite richness and diversity of 
oroament, — but that it was questionable whether the Herculean expressioa 
therein, rather than the grace and delicacy of Apollo, may be deemed ap- 
propriate. Mr. Dwyer said, that as a specimen of decoration it merited 
warm praise; owing to the characteristic vigour throughout every part 
(up to the ceiiiHg), as well aa for a suitable strength and richness of culour. 
The usual enrichment on the fronts of boxes was cummeoled on ; and the 
use of has relief, or raised oruament, recommended in preference to the 
roost elaborate surface-painting on panels,— as exhibited at the llaliau 
Opera Houas, where the effect partakes of the weakness fieculiar to paper- 
hangings and similar media. The second tier in the Princess's was alludeci 
to as a good specimen of this mauner ; being decided in character, with the 
details eOective but suborditiate, and the terminat figures between the com- 
partments skilfully devised. The velvet valanceit to the boxes in this thea- 
tre were commended; but the practice of having them, as in aever.il ttiea- 
ires, to extend only above the private botes was deprecated. When it is 
nut wished to have ornament in relief upon the fronts of the boxes, valances 
of this kind suipeoded from the cushion were suggested as impnrting a pe- 
culiar and good effect. Ornamental iron work, is was ^«id, m ty be inlni" 
duced with great diversity of design, for balconies, open fronts to the 
botes, fret-work and ornaments iu relief fur various parts uf a theatre. 
Some remarks were added on the u^^ual method of supporting the boxes by 
series of columns ; and others condemnatory of the manner in which the 
tiers of stage boxes are generally placed between Urge Corinthian cotttmns. 
Sculpture was mentioned as oiTeriiig an iraportuut adjunct lu producing a 
higher class of decorations, — and encaustic paitiiiug ad facilitating uleauli- 
neas and durability. 

At the following meeting some observation 3 on the paper were made by 
Mr. CuoPESt ; in which, refttrring to the remarks on a plan uf a thentre, he 
suggested that another form offered cuoaiderable, and probably greater, ud- 
vofllagea. This be described as the ovnl ; which he would have divided 
by its longer diameter, one half apportioned lo the audience, and the iither 
to the stage, &c. He alluded to several cootineutHl tlieaires, appruurhictg 
to this form in construction — the C'jrcus Frunconi, Niipoleon's grsnd am- 
phitheatre at Milan, the Homao Circus at Yeruna, anil the Colosseum. Au 
painted or shifliag scenery was not employed with Ihe (ireek Drnma, tiie 
proscenium was richly decorated with ranges of ra<irble columus, statues, 
gilding, and bfoa:^. The advantages of the seuii-circular and semi rtlipti- 
cal over those of the horse-shoe form Mere enlarged upon; and the Oljnapic 
Theatre at Vicenza, built by Palladio, was said to exhibit them in a per* 
feet manner. This theatre may be considered the cht^-d'cmrre of Palla- 
dio ; and was erected, by onler of the Olympic Academy of Vtcenza — 
whose members directed hiiu to build it in accordance with tho ancient 
plan, llial ihey might alFurd their coinpatriois an idea of the mngnilicence 
of ancient theatrical exhibitions. Various phintt, as well as (lie prosce- 
nium, which is a remarkably clabonile architectural conijioaitian, were ex- 
hibited in an old work upon tite pubiic and pnlatiai buddings of Viceoza. 
Mr. Cooper then noticed the remarks by Mr. Dwyier on decorations : seve- 
ral of which met with his concurrence — and others be exletided by addi- 
tional descriptions and suggestions ; referring especially to the decuraiions 
of the The&tre Com^die at Farif, as of a chaste and appropriate kind. J'iie 
details were said lo be very light, and in the Ueuaissauce style. — The dis- 
cussion was supported by Messrs. Parris, Seddun, Crabb and others : and 
the following obaervatiuns are selected from others of interest. A sphe- 
roidal form of ceiling, it was admitled, otfercd several advantages; in- 
fluencing ventilation uiid lighting, as well as contributing much towards 
a picturesque and pleasing eflect. — The decurations uf the ceiling in the 
Italian Opera Hou.se, it was observed, hud been copied from one in the 
Ducal Palace at MbuIuh (a coloured plate was exbit>ited from Gruuer's 
work), but they had not been successfully adapted. It was considered 
questionable if Ihe example was suitable for such au extensive surfdce ; if, 
admitting ihe propriety of seleclioa, the figures hold their just pruportioua. 
The great distance at whicb they are required lu be seen hud not been suf- 
ficiently regarded in the colouring ; and the peculiar haz-* to the almusphere 
ID a large theatre, as well as some other general principles in cuiouring, 
demanded a different treutinent. The use of bright colours, t»nch as ver- 
million, it was remarked, ought to be restricted to a very limited uppliia- 
tioo>— Mr. Parris supported this opiuioo by refereaces to works by Raf- 




faelle and Rembrandt; and recommended Indian red and Ve-netian red. 
when supported by a bold mass of shadow, u producing a m»re powerful 
etfect. He also objected l<i the prevalent use of bri^^ht colours for iaierior 
decuraiions — from their harsh and, owing to the general absence of greeo, 
fatiguing impression. It was remarked that the decuraiions of the lialkaa 
Opera Hoa»e appear most satisfactory when the seals are vacant ; oud 
consequently, that the design does not embrace some essential principles. 
Ttie box tiers on the ri^iiing of the curtain were compared to bands of wiiile 
ribbon fi^^ured with certain dark spots, oddly adsociating with the rich 
scenery aud dresses on the stage. Encaustic painting wa$ alluded to; 
and its durability and effect were said to bare been proved equal lo fresco 
when subject to the iuHueoce uf ga'< and vitiated atmospheres. Culourod 
decorations when composed of sprawling cupids or allegories were slighU 
iitcly mentioned. 8<>iue suggestions were made staling ihtit rich fabrics, 
coloured au Persian carpets, cloth uf gold, 6cc., when thrown uverlhefioats 
uf the boxes, would conduce to a rich ami gny appearance quite distinct 
from any obtainable l)y painting. — The Uiiera Comii{ue at Paris was do- 
scribed by way of contrast to the decomtuns of our Opera House. A 
satisfactory, quiet, yet rich effect, it was said, is there displayed, together 
with some important matters in construction. The uruamenu are coro- 
posed of atampeiJ brass.^A description was given of Cuvent Garden 
Theatre as it was when 6rst opened. It was designed by Smirke, and 
painted under hu directiuus. The drop-scene Was p4iated by Willian 
Dixon in sutidued colours; with sienna columns aud statuary, with broad 
mavises of shadow, conduciug to a furcit>le impression by powerfully en- 
hancing the clfect of colours iu scenery and dresses on the st^ge. The re- 
pose conveyed on the fall of the curtaia vras said to have been agreeable, 
aithuugh splendour was out aimed at. 



SOCIETY OP ARTS, LONDON. 
Dec, U,— Dr. RocET, Sec. R.S., V.P., in the Chair. 

The Secretary read an address from the Council, which vave a retrospect 
of the proceedings of the past ye'tr, and the proposals uf the Council for 
the future. It stated that formerly the Society, as is well known, stood 
aloue as the great active scieutifir, mechanical, aud artistic society of Lou* 
duo, the Uoyal Society being the urdy other iu any analogous pt>»itioo« 
That now, however, tliat great tickl is happily full of i:u-opcrating Socie- 
ties, each labouring on bonie one subject formerly a mere depcudaut un its 
vast territory. That tliis removal from the parent Society of so many 
branches, has necessarily stripped it of iiiauy of its brigtil ortiaments ; but 
It appears to the Council, that far from being regarded as au evil, thts 
multiplication uT useful Societies isa subject for congraiulatioti, aad should 
be regarded as one strong proof of its past usefulness. 

Tiie Couucil consider that the tield ou which the Society might with best 
elT>-cl ruuceutrate its future labours, as well as that which inuft properly 
belongs lo it, is a department uf the Fine Arls hitherto much neglected lo 
this cuuutry, and which bus been strongly approved uf by U.U.H. Prince 
Albert, President of this Society, — namely, that of promoting high art la 
cuimecttun with tlie meuhaoical, for which our maoufaclurers are su JQstly 
celebrated. 

The Address then proceeded to state the variuus alterations and iffl- 
provements which bad been effected on tJie Society's premises daring the 
recess, and concluded with a list of the various pecuniary aud houurary 
rewards about lo be offered fur cuiupelition during the cuireut se:isiou. 

The lirst paper read was " On thf yrincipki cmploytd in the recent i>reo> 
ratioHM uf the Societt/'a Gnat It-tum." IJy D, 14. Hav, Ksq. 

The paper commenced hj staling that the decorator who ha* been in* 
truited witti the embethihuient of the hall of a Society which Iih» for its ob- 
ject the advancement of the ornamental and Useful arts, naturally felt much 
anxiety as to the result of his lahnur* ; and this anxiety was increased by the 
reflection, that his work must necessarily be of a nature calculated to accom- 
pany one o( the greatest effjrts in high art uf which this country can boast. 
His first object, therefure, has been to adopt such a style of decoration as 
should not only embellish the hitll, but ai the same time give additional 
effect to those great works of art which it coutdius, conntctiag the whole in 
one general harmony of torm aud colour. 

This has bueii eifected by surrouniitng the pictures, by Barry, with cloth 
of a deep purple hue, which colour is the most effectual in giving clearnesa 
to works of high art. The spaces of wall which «uirround ttie pictures thus 
have the effect of being iu shade, while the picmret theui^elves will appear 
in full light. 

Having in ioroe metaure separated the pictures from the ceiling, the next 
consideration of the decorator was the general effect of the hall il&etf. It is 
requisite that all apurlraeiits^ m wliich great vMjrks of art are exhibited, 
liiould possess a certain degree of grandeur. I'his is sometimes imparted by 
archiiectural decoration alone ; but in the Society's ball scarcely anything 
of the kind exists. The wall germinates by a narrow and lightly enriched 
cornice, surmounted by a plain cove of btt. 4 iu. wide — this cove is termi- 
nated by a narrow border of stuccn work, between which and the apertur* 
fur the cupola light there is a tlat space also quite plain. Tlie aperture to- 
wards the cup.)la light is thrown iiilu eight pauels by a pUiu narrow mould- 
ing, and this completes the iirchitectural decuruiiun. 

It, therefore, appeared to the decorator that wluterer grandeur wis to b« 
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^^HMMMI to the hall mait depend upon the embellishment of the plain stir- 
^PHl^BBd that the architectural decoratioiis could only he tnidc to appear as 
^^''Hin'AlTidiag thoie surfaces. It becamei however, requisite to unite in 
aone mea»itre the cornice with the walls, and this has been effected hjr 
yMtinj it of an Etruscan brown, or deep Urra culta hue, which hue forms 
a natural harmony with the colour of the cloth upon the walls. The plain 
aarface of the cove which turniounts the cornice, afforded the decorator the 
fint field upon which he could exhibit a style of decoratioD, and thii he has 
confined to a simple combination of geometric with chromatic harmony : and 
that it might have a ra/iotu>^, he has made this combination to represent 
mosaic work composed of ;/ialto anfico, rot»o antico, lapit lasnli, and inlaid 
gold. Tills selection of material has a double advantage, for while it givei 
meaning it also atTords an opportunity of using whni artisu term broken 
colours, the ffiallo antiea being yellow intermixed with tints of purple, the 
nuto tmiicQ being a low tone of red, broken up by tints of grey and white, 
and the lapis lazuli beini? intense blue, likewise broken with tinu of gold 
colour and grey ; tLiu preventing the crude effect of plain patchea of cobor, 
and giving the qualities of unity and continuity amongst the parts. The 

»band of stucco work which divides this cove from the flat part of the ceiling 
)<i painted ptire white, to represent statuary marble, as are aho the mouldings 
round and upon the aperture that leads to the cupola light. This was 
adopted in ('reference to the tfrra cofto colour of the cornice, as being 
equally appropriate and more light in effect. The flat part of the ceiling ii 
alio enrtcherl by a mosaic work of a similar chromatic harmony of the same 
nurbl«s. bat of a different harmony of form from that of the cove, and with- 

■ out gold. The panels in the space leading to the cupola are aimilarly en- 
riched by a mosaic work, composed of lapis laruli and tiena combined with 
inlaid gold. 

The figures forming the design in the cove are produced by the combina- 
tiois of elliptic handi round central points, so that they are all perfectly cur^i- 
BMBf, and formed by arcs of the same ellipse, the size of which was propor- 
Itoiud to that of the principal figures in the pictures. As a contrast to this 
amogement of carriUnear forms in the cove, the decorator has introduced 
a rectilinear design upon the flat part of the ceiling whioh divides the cove 
from the capoh. Thi* design arises out of a combination of equUatexal 
triangles producing hexagonal and rhomboid figures, into the former of which 
the national emblems — the rose, the thistle, and the shamrock — are intro- 
dnoed aa if inlaid in ronno antico marble. la the panel* above this, and 
femuDg the sides and spandrib of the space below the cupola-light, the 
deriga is produced by the combination of an equilateral triangle and a circle ; 
tliaa oniting the curve with the straight line, as an appropriate winding up 
of the linear harmony. 

In Uie centre of each of the four side panels, a shield has been inserted. 
The one over the chair is blazoned with the royal arms. The shield oppo- 
ail* to the chair is blazoned with the family arms of H.R.H. the President of 
the Societj. The shield on the right of the chair, is emblazoned with the 
■niu of Barry the painter, and that on the left, with the badge of the So- 

_ ciet7. 

1^^ The second paper read was " On tht firtt jirincif^ts qf Sfmmetrical 

^LjilMttty, itad their applUation us eertai» branches i^f Ike Art of DetigH." 

H|pl>. B. Hay, Em). 

^^^^^1,;^ ...,.-,• rommencpd by stating that the first principles of symmetrical 
bea '■•■? in the power of numbers, and thut a means of applying 

tlie J ' ( numbers in the formation of plane figures is allorded by 

(k« diviaiou of the circumference uf the circle into MO degrees, which 
de aries ten again divisible and subdivisible by 60 into minutes, secunds, 
it€. Thus, the abstract priucipl*: uf harmony and prnportiou in the relHtions 
of ccrtnin numbers to each other, becunit-b apparent and visible in their 
applk;a!iun lu the structure of geometrical ti^urcs by means uf the divisiou 
of the circle. It then proceeds to show, that to apply these degrees to 
rvcijliiiear plane figores, each figure must be reduced to its primary ele- 
nMDt ; that the triangle, which is litlf of tha square, is the first and most 
simple of its class, and is the representative of the No. 2 ; that the scalene 
trian;;Ie, wiiich is half of the equilateral triangle, is id like manner the 
representative of No. 3; that the next :icaleoe triangle which arises natu- 
rally in th<' series is that which is half uf uue of the five isosceles triangle 
which form t)ii? (ir-ntfigoo, and is the rt-preseatative of No. 5. 

We have, therefore, in the square, the equilateral triangle and the peota- 
I, the primary elements of all symmetrical beauty, as represented by 
figures, and evolving the operation of the harmonic numbers of 2, 3, 
and i, tJat of the primary rectilinear figures already referred to, arises a 
■««ciMid cluss, as,'whi!n an equilateral triange is divided iuto two scalene 
trMBglw by a line drawn through one of its angles and bisecting the oppo- 
aile Mde, these scalene triangles, if reunited hy their hypothcnusps instead 
of their longest sides, will form an ublung lectangle — every rectilinear 
figure having its corresponding curvilinear figure. 

The pttper concluded by showing the np^ralion of the principles of har- 
noisie ratio m the formation of the mouldings of Grecian architecture, 
onuuMQial vases, household uleDsila, kc. 



pocket, when folded, at nny part of the game, without deranging the posi- 
tion of the men on the board, stj that when it is reopened they will be found 
in the same place a.4 before, aud the game or problem can be resumed 
where it had been left olT. 

The second cominunicaiion read was " Ob the effectv t)J' Hravtj DtM' 
charges a/ Atmospheric Electricity, as exentplified in the Stormn nf iB4ti 
{including an Account of the Destruction of St. George's Church, at Leices- 
ter, OH the l$t of August) : u>Uh Remarks en the Use and Application of 
Lightning ConduetorsJ' By E. Highton, Esq., t:,E.. Telegraphic Engi- 
neer to liie Nortli We-siern ttailway. Kragioenls of the roof of M. George's 
t'hurch, ami the apparatus U8«d fur gelling rid uf the injurious elfe'.-ts of 
li^htniap; on electric telegraphs were exhibited in illustraium uf the subject. 
The author commenced by stating that the frequent occurrence of thsoder 
storms during the past aommer had afforded ulnio^l unequalled oppurtuui- 
ties of investigating the effects of atiuuf pheric electricity in the concen:.ralei 
form of li^btoiag. He then proceeded to give a description of the effects 
pro<JHced on St. Georgia's Church, Leicester, by a discharge of lighmiog. 
The church, which was a new and handsome buildiii);, was entirely de- 
stroyed by tiie effects of the thunder storm of (he I&t of August : the steeple 
having been burst asunder, parts of it were blown to a distance of 30 feet 
in every direction, while the vane rod and top part'of the apire fell perpen- 
dicularly down, carrying with it every floor in the tower, the bells, and the 
works of the clock. The f<dling mass waa not arre»t(^d until it arrived on 
the ground, under which was a strong brick arch, and this also was broken 
by the blow. The gutters aud ridge covering were torn up, aud the pijtes 
used to convey the water from the roof were blown to pieces. The author 
next pn>ce«ded to compare the power developed in the discharge of the 
lightuing which destroyed St. George's Church with some koowu mecha- 
nical force. He stated that 100 toasuf stone were blown down a distance 
of 30 feet in three seconds, and consequently a 12.220 horse-power engine 
would have been required to resist the effects of this tingle flash. In the 
course of the paper the author exhibited the effects of a new battery, coa- 
ntructed by himself, and which was less than the ^^ of a cubic inch in 
size. This battery, b« hadTound, would for a month together ring a tele- 
graphic bell 10 miles off. He also exhibited a second battery, which, 
although BO small that it would pass through the eye of a needle, is of 
power Bufllcieul to work a telegraph. Having detailed the course of se- 
veral discharges of atmospheric electricity, he then proceeded to show the 
effects produced on the electric telegraphs, and the means which have 
since been adopted to prevent injury to them ia future. 

M. Hightun further stated that since the occurrence of the above Btorma 
he bad examined the catLedral of St. Paul's, iu London, to ascertain how 
far this noble pile of building is protected from the effects of lightning. 
He found that the two small turrets have lightning condnctors erected, but 
the central dome has none. He found, however, that the position of the 
spouts aud other metallic connections is such, that he considers if the same 
are preserved as they now are, the building will, for years to come, b« free 
from damage by lightning; but should they be removed at any time, and 
glass or porcelain be employed iu their stead, then the main part of that 
noble building would be in conataul danger from every storm that passes 
over the city. 

He then concluded by urging the importance of a correct and systematic 
principle being acted on iu the new Houses uf Parliament, with a new to 
securing them from the disastrous effccla of lightning. 



Dec. 23.— W. H. Bodkin, Esq , M.P., V.P., in the Chair. 

The first comraunicatioo read was by Dr. Roget, Sec. K.S., " On his 
Eeammrical Chess- Board," the object of which is to give the chessplayers 
a board of lofllcienlly small dimensions to admit of being put into the 



ROYAL SCOTTISH SOCIETY OP ARTS. 

Nov. 23, 1846.— David Maclao\n, M.D., F.R.S.E.. President, 
in the Cbau*. 

The following communication* were mader-^ 

I. ()n producing White, or Neutral l.itfht, by means qf ordinary etrti/leiat 
light. 13y (iaoacK Tait, Esq., Advocate, Vice-l'r^sideut. 

The white light, or artificial day-light, wu exhibited, in contrast witk 
ordinary artificial light, upon the primary and the secondary culours, ud 
upon a coloiued sketch. 

Iu this communication Mr. Tait shows, that, while the white light of the 
sun is composed of rays producing orange and of those producing blue, in 
equal parts, in ordinary artificial light the rays producing oraugc exceed by 
many times those prodociog blue ; the consequence of which is« that the 
latter ligot resolves into an orange light a little mollified by blue, whioh 
affects very much the appearance of the colours of objects exposed to it. la 
order to produce white light, he iocloses the onlinnry light in a lantern, or 
otherwise, and transmits it through coloured gla<«, or painted glass, of the 
proper depth of blue, so as to absorb the excess of nrangr;; by Khich means 
it is produced at five or six times the expense of the same quantity o) the 
ordinary light cmptoycd, which, by using a gas argand lamp, is about a half 
of the expense of ordinary light from tallow candles. He ascertains the 
proper tint for the glaii by colouring it so that white paper receiving the 
light transmitted through it may be in unison with similar paper receiring 
the white light of the sun. lie exhibited in a simple and striking manner 
the great contrast of the effect of ordinary light and of that of white liffht, 
nr artificial day-hght, thus produced by him (by means of gla&i whiib he 
had painted with" French blue") upon white, the primary and the secondary 
colours, and aUo upon coloured landscape sketches. 
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3. Deifription of a Patent Safettf-Rtm. Bf Mr. Alrxa.vdkr Millkb, 
•addler, GJinburgh. — Uy this rein, winch has been a considerAhle liiue ia 
iiie, ami severely tested, Mr. Miler 6Ute« lh«t all potkibiliiy of a horae ma- 
iling off it effectually prevented. Its effect wlien drawn U lo compress the 
bone's windpipe, and thus render htm powcrleas. A vicious horae once or 
twice checked bjr tbia rein is completely uader command aud learna ohedi- 
CBce. 

3. Description of a very cheap and convenient CoU-EUctrical AfaeAine, 
By Mr. Alkxandkr Brown. Communicated by George Wilson, M.D. 
Dr. Wilson, in bringing forvrord this machine, did bo not as claiming a dif- 
ferent arrangement from the coil-electrical machines already in use, but he 
considered Mr. Brown had preat merit in making his machine not only con- 
venient in tixe and handsome in nppearance, but very m<>dera(e in price. It 
can be sold at 11. \bt., and is fitted for all medical purposes. The shock 
can be graduated from the slightest to the strongest, by withdrawing and 
■gain gradually introducing the bundle of wire into the centre of the coil. 



ROYAL INSTITUTE OF BRITISH ARCHITECTS. 
Dec. 14. — S. Akcell, V.P., in the Chair. 

M. LtsOE(]R, of Paris, was elected an honorary member. 

Drawings were exhibited to illustrate Ibe description of the mode 
adopted by Mr. J. B. Gardiner to warm the Synagogue of the Spanish 
and Portuguese Jews, io Bevis Mark^; that ubjoct having beeu success- 
fully attained by the udmisaioo of warm air from a chamber beneath the 
boildinic. 

Mr. D, MooATTA rcJid a paper descriptive of a distillery and its appiir* 
tenances rrcenlly erected from his d(*signs in Loodou ; with eomti obser- 
TAlions on the principles of dislillatioo, beating furnaces, and general vca- 
tiUtion. 

Mr E. J. Anson described a modification of the ** Polmaise" system of 
IwmrmiDg, applied to a vinery near London. A discussion arose on the ill 
effects of ibe system if applied to general purports, in consequence of the 
vitiated uir being reheated. 

Remarks were made on the consoropiion of smokei and also on the 
necessity of providing means of veolilation wherever warm air is intro- 
duced. 



RAFFAELLE. 

The following is the Brere of Pope I>eo X., by which he conceded to 
Bafiaelle tiie license to purchase all stone and marbles required for the 
(wnstnictiaai uf St. Peter's, and to prevent the destructioa of ancient mo- 
naments aud inscriptions by the masons and builders of Rome.* 

''to nAFFAELLt LIRBINATE. 

**Aa it ia most necessary for the construction of the Roman temple of 
Ibe Prince uf Apostles, that stuoe aud marble, of which we ought to have 
an abundMUt supply, !«buuld be rnlber procured at home, than be conveyed 
from abroad ; uud as it li^is be^n Hscerinined, Ibal the ruius uf Rome cun- 
lain a jtreul quuulity of these niateriiils, Hud that all ptrsuns who, either in 
Romeor evfu id the neighbuutbuod, lutcnd Io build, du appropriate the 
same to their own use; 1 omke yuu, wbout I use as the maKterof Ibis said 
temple, ibe over*et!r uf all the marbles und stones which, beoccforth, may 

come to light at Rome, or at a diiilHnce of ten thousaod pHces therefrom 

for lliis r>-ason, thai you shall purchase fur mc those which may be proper 
for theedi6ciilion of this temple. Tlicn-rujtc, I command all people, middle, 
highest, lowebt, that wherever they shiill, hereafter, dif; out marbles or 
other slunes, uf any kind, witiliiu tlie Apace ussigued by me, that they shall 
acquaint you, Ibe overseer, forlhMiih, uf the nature or kind of every Uiing 
■o discovered or excavated. Aod also, that whoever shall not do so wjthjn 
.three days from the time of sucta disrotery, be be fined from 100 to 300 
'gold ( ulus, as shall appear to >oii &t, Aud, moreover, as I have been in- 
lurmed, iIihI much of aacienl marble aud stuiie, engraven with inscriptions 
and uiUer mununii'iits — nliich niouuinrols often bear some exquisite stamp 
of art, atid ought lobe preserved for the cullivntiun uf literature and the 
limprovemeut of the Romiin tongue — are vilely cut up by the miirble-work- 
ars as building material, aud ihat thus the iuscriptions are deMroyed, I 
coraiiiiiud nil persons who exercise the trade of cutting marble aud other 
stones, iliai, wilbuut your orders or permission, they may uot dure lo cut or 
work any iuscribc-d stoue, — Hppl>tnji the same line, as aforesaid, lo all who 
may uci utbvrwise tbau 1 cuuiiuaiid. — Given this sixt Cal. uf September. 
Yev three, Rome." 

J. L Y. 

* FMrl Bembl cpisiol. Lconts X., P. U. L«gdua, IMS. 8vo. p. 340. 



REGISTER OF NEW PATENTS. 

HEATING APARTMENTS AND BUILDINGS. 

Anthony Nathan dk Rf»TH9CHiH), of London, merchant, for 
l>fvreini~ni$ in heating apnrttatHtt and buildimgM." — Granted April 88 ; Ea* 
rolled October 28, i tM6. 

This invention relates lo heating any desired space, by forcing healed uir 
by mechanical means to the Epace to be heated ; or to beat or dry various 
manuracturing articles in the same manner, and also to lead heated air for 
Buy desired purpose, whether perfectly dry or containing the moisture re- 
quired for various purpoies, lo any situaliou that may be required, and is 
well adapted to warm churches, buspitals, theatres, saloons, balhing es* 
tabtishrneii's, barracks, manufactories, priduus, hartictiltural establishments 
powder mills, breweries, &c , ice, as well as for other purposes where a 
hi|{h and regular degree of heat is required. 

The apparatus is shown in the annexed engravings, a is a fur- 
Pitf. I. Plan. 




nacr, in which are placed cast-imn pipes b b b, the namber of which 
may be increased if much heat be required ; pipes of an oval form have 
been found most convenient. The pipes are heated by the fire a. The 
entrance of the pipes is connected at c, with a ventilator e, set in motion by 
mecbaoical force, which forces pure atmospheric air into the pipes b. The 
same ventilator forces alsoa strong current of air through tbe pipe/, to the 
fire. All the pipes have valves, ^g' gj (u increase or decrease the current 
of air. By bt-io^ drii-en through ibc beated pipes, beginning with tbe 
lovrest and ending with the highest temperature, the air acquires a very 
intense heat. It has been found that the most convenient length of Ibe 
cast-iron pipes, to produce high temperature, is 15 feet, which allows the 
smoke with the circuit (in A), and pressed down (in f), to leave the chim- 
ney wiih the tenippraiure of the open air. To tbe end of the pipes i, 
united in uue current of air by the chest m, is attached to tbe conduit 
pipe n, which, with its branch pipe o, conveys the healed air in any direc- 
liun desired. 

Should ii be desired lo convey warm or hot nmi.'it uir, this object may be 
easily obtiiturri, either by introilucin;; i^team, if the motive power is a 
steam-et'itine, into the conduit pipe in q. or by placing an iron vessel in the 
cbe*)! /, wliicb vessel fills itself from the outside ia the same rulio as the 
water iu it decreases by evapuratiuii. 



APPARATUS FOR MELTING ZINC. 

Andrew Smith, of Princes street, Middlesex, engineer, for " ImproM' 
mentt in coating or covering mrtnU for preccttting oxidation." — Gronte'l 
Feb. 1 1 i Enrolled August II, 1S40. 





TJie inijirovements reJuie to coaling metals «ilh xinc, melted in a bath of 
lead or tin, or any suitable medium that melts at a lower beat than idjic> 
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vbich i« elTvcled in the manner shown in the ann^rfd engravio^, it prewnt. 
lag a trrtiral $rrtioD of the appnratii!*, which con$t»ts of & wrought or CAjit 
inn pan or vessel d, for holciiiig the zinc, pliicfil viiihin anolher wmught 
or cast iron pan c, with a span of about )^ inch all roaDd and und^fr the 
apper pan; Ibis lower pan it set in brickwork a, over a furnace fr, and 
aarrounded by Ihe flue, and contains molten lead, or lead combined with 
tio, through which the heat i» Iranrmitled to the tipper pan, conlaininj; Ihe 
jtinc ; the upper pan is lined on the innrr face with fire-clay or fire-brick, 
to pretrnt uiiy galvanic e(f«ct by (he notion of the zinc on the iron. Uy 
thin roelhud the zinc n kept in the batli at an even temperature of about 
800" Fahrvtiheit. 



IMPROVEMENTS IN GLASS. 

Jamu TtVMiKc Chance, of Haiid»worth, SiaObrdshire, glass maoorac- 
lurrr, and HtsRV Bamsir, of West Bromwicb. glass staioer, for "im- 
fTprrment* in the maHvfactMrt of gloMi." — (Jranted April S8; EDrolled Oc> 
tu6er 2H, J84G. 

The iniproTpinenis relate, first, to the application of heat to sheets, panes, 
or plales, or other articles of itlusa, when they require to be reheated fur 
any purpose, ioch ai (he producing stained, painted, enamnielled. or other 
glass, which has be«'n hitherto effected either by placing (he glass upon 
metallic shelves within a mufHIe, and applying the fire externally, or by 
piaeini{ Ihe ^lass in a kind of reverbfratory kiln, up^n a bH of Htooe or 
Darned rluy, and then applying the fire internnlly and ilirectly upon the 
glass. H) (he formi^r method there i» a didiculty in preventing plates of 
glass fmiu beroniin^ hitnl or cockled, and in heatini; the gln^A unitornily ; 
aod, by the latter plan, Ihe direct action of the fire npon the glass )i> iiiju> 
timta. 

The improrements consist in so applying heat that Ihe advaolages of 
the two methods above mentioned sre united, and, at the same time, Iheir 
respective peculiar defects are avoided. In carrying out Itiis pari of Ihe 
iB*eation» ike glato is laid upon a suitable bed (stone is preferred), and the 
glass riivrrtnl by stiitiihle cuvt-rt, So as to enclose the glass in a chamber, 
by wliicli the direct action itf the tire on (he glass is prevented, the invet^ed 
pans, for the lime beiiiK, producing close chambers within (he kiln. In 
the lop of eitch cover there is a onmll aperture, communicatiug, by means 
of • pipe, with (he nutftide of (he front of the kiln, this contrivance beiog 
iatended lo allow of the escape of any vapour. In order to facililate the 

I practical operation of enclosing the glass in rovers, moveable beds are 
preferred, placetl ufion an lion carriage running upon raiU, the kiln being 
pft>perty constructed fur ri'cciviug such carriages. The anneied engrav- 
Mga show a plan and longitudinal section, a a are the lire-places ; b b car- 
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liages, with a bed or beds ; e c inverted pans or covers. The carnages nr 
iDlraduced into (be kilo at ihe doors ee; Ih^ doors are then closed, and Ih^ 
flame and heat will be reverberated within the arch, and then ^Mt off uP 
the cbiiuoey/, which is to have a domper to reguiate the draft. The pro- 
cess of healing and cooling Ihe gla«B is then coddiicled in Ihe ordinary 
way. And for the purp ise of still further scoring the glass from being 
iojared by the fire or smoke, the edges of the covers are Qded into grooves 
cut into t>eds, there being powdered chalk, or other suitable substance, to 
cdose ihc joints. 

Tha second part of the improvements relate to Ihe mode of applying 
httt to sheets, panes, or plates of glass, when it is desired to alter their 
•bapc, whether to render them more flat, or lu giie them any required cur- 
vature. According lo the nie(ho<ls generally adopted, the kiln hxs to be 
cooled coa»i>ierably before a se< ond charge of glass can be introiluced into 
it. Now, Ihe iiupruvenients conrist of so employing moveable beds and 
eovers, as deiH^ribrd, that the cooling down of the kila is rendered unne- 
cwaary, and the glass, when t- nclu^fii in tite cbambem formed on Ihe beds, 
CAn be safely introduced inlu ihe Antteniiig or bending kdn, wilboiit Decesi- 
sahly reducing the leiiiperulore of (he kilo. The atnveable beds aforesaid, 
previously to their beniK chanted with glass, arti to he healed lo a tempera- 
ture approximating to iliai uf ihc kiJn iiKelf : tliia is done by means of a 
•mall kiln, similar lo the mam kiln. When the glass has remained sulR- 
cieallj long lu the flatlening or liruding kiln, it is withdrawn a'untc a lear 
or long arch upruing loiit the kiln, sinular lo tha* described in (he specifiia- 
lioo of a patent graoted (u lite said Jdmes Tiitiuiins (.haoce, July 7tti, 
IMS. Tbia lear vf aixh, buwever, is not an essential appendage to the 



present system of the patentees, because Ihe beds and the covers abovo 
mentioned inity be of Kiieh a (liic-Uiifss as lo allow Ihe glass to be witlidraWD 
from the kiln without the interveutiun of a lear or long arch. 



GLAZING CAST IRON. 

Timothy Kenuicr, of West Bromwich, StafT^irdshire, ironfounder, for 
" Improremeiiti in gUizing and fnamelling the tur/aecM <^ Cast irpn,"— 
Granted May 'iC ; Kurolled Nuv, 2C, ISlc! 

The improvements relate lo coating and glazing articles of cast iron, 
with two separate coats, one to give it a binly, and the other the glaxe, in 
Ihe following manner: — Tlie cast iron artirles are tirst to be thoroughly 
cleaned, and then lo be coated with a compofitiun, consiiling of lUOlb. of 
calcined flints >ind 751b. of lH>rax, both ground fine and fused ; when 
ooole^l, 4l>lb. of ibis mixture is to be added lu 51b. of putters* clay, ground 
in water till ol such a consistency, that when Ihe article is dipped, it will 
retain a coating 1-16(h inch thick. Il is then allowed to set, and while 
moist, the glazed composition is carrfully sified over the surface, consist* 
ing of lOOib. of cornish etoiir, grouiHl fine, 117lb boras, ground Cue, S5lb. 
soda a»b, 331b. salipelre, 3.^1b. slaked lime, ISlb. white sand, and SOlb. 
while glass, vifll p6undrd ; Ihc whole arc mixed, ami well vitnfied : whea 
cool they are gniinid lo a liiie powder, wnslird, and dried; 4.^ib. ofthia 
mixture lo be added to lUb. of^oda ash, in h<it water, and well stirmt^ 
and then dried in a stove. When Ihe artirle Iinn received the glazing It ia 
placf'd in a stove, and kept at a temperatore of ^IS° Fafar. Afterwards it 
IS fired in a kiln i>r mwflh', raii^ed to a heat siillicient In fuse the glaxe; 
then removed and exaniiurd, and if the glazing be not perfect, the mixlore 
is sifted over it, and it i» again »uhjrctcd to the actioti of the kilo or muffle. 

For coating the interior of irnri pipes, the first mixture, or body coatings 
i^ pourt-d through the tube, at the same lime turnius It round so as to in- 
sure its contact v< ith evrry part thriiM;tliuut its entiie length, and whtUt 
moist the glazing pi>wiier is passed through in the same way ; after wbioh 
the tube is to be treated as above describtd. 

The patentee dues out cluim glazing the interior tur/aees of reueU qf 
capacity, but only for eoHraelling the external surface of such articles, and 
the enamelling nn<l glazing uf cast-iron Italian irons, box irons, knobs for 
door handles, and such like articles, and the inside of cast iroa pipe*i ud 
ornumental surfaces of cast iron ornaments. 



IMPROVEMENTS IN SMITHS' WATER TUE1R0N8. 

Bt W. Noton. 

(Reported in the Franklin Journal.) 

The smiths' water tue-lron as fitted up on the ordinary construction, ia 
bad in principle, la&li a very short lime before it is destroyed, and is eminently 
calculated for beiny an expensive item in the economy of the imith's work* 
shop. Much inconvenience and hindrance results from the frequent stop- 
page occasioned by the fdilurc of thii useful appendage to the smithy Sre. 

My attentinn was directed to the circumstance, eight or nine yean ago, 
with the intention of finding a remedy for, or at least an amelioration of tha 
evil. Upon examination of the di»abled tue-iron, I found the inside, more 
especially the end nearest the fire, generally filled up nith a lubstance tuffi- 
cieutly solid to prevent any water getting to that part — the place where it is 
most required to carry avray undue tcinperaturc ; thus the tue-iron is_aot 
fairlv worn, but burnt out before its lime. 

What is meant hy the ordinary construction may be andenlood by refe- 
rence to figs. 1 and 2, of the prefixed sketch : — 

FIf. I. FIg.S. 
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A, water tue-iron. B, dstem for water, at a conTenieot height above A. 
c X y. wrought-iroD pipe, oonnecting the lower part of the cistern, B. with 
the lower part of the tuc-iron. A. d. another pipe, connected with the upper 
part 'if A, aud pa»nng cither through the bottom of the cistern B, or bjr one 
side, and over the top with a bend. Water pnared into B will deiccnd by 
(be pipe, a i- y, into the tue-iron. A, driving the air before it up the pipe, d, 
and if sufficient watvr be supplied till it stands at the height shown by the 
line in the cistern, the whole of the pipes aud tue>iron will be full of water. 

In actual working, the note, p, is covered with baming coal ; the water 
8000 attains a boiling temperature, and steam being formed, a portion of the 
water ii driven out of the tue-iroo up the pipe d, into the cistern B, when a 
fresh supply descends by a x y, to be in ita turn heated and driven out aa 
before. 

If distilled water conld always be aupplied to the cistern B, and that kept 
clean, the tue-iron would have a fair chance of doing its duty to the end ; 
but as it IS not so, and as there is a great probability that othL-r sab»tances 
get into the cistern, and ultimately find a settlement in the tue-iroo, some 
oontrivaace \va» desirable for preventing the accidental, or perhaps, in some 
instances, wilful choking of the tue-tron. The means adopted fur this pur- 
pose will be readily understood by again referring to the two figores. In- 
stead of the water descending by the cnrred pipe a x y, it is conveyed by 
the itraight pipe a b, into the cast.irou bos C, which is fixe<l considerably 
below the tuc-iron, and must first be filled before any can rise up the pipe c, 
into the tne-iron. Should any sand or ashes get into the cistern R, it will 
settle in the box C, and not in the tue-iron, which will he supplied with 
water containing no heavy jiarticles. A mnd-hole door n, is provided, by 
which the box may be cleaned out at any time when the work is not going 
on. This additional apparatus, if attended to, wilt ensure a satisfactory 
workitig and add a considerable period to the existence of the water tue- 
iron. The box C, I have made, is of the capacity of one cubic foot to each 
fire, and I would recommend that the mud-hole door be opened every two or 
three weeks according to circumstances. 



ST. PAUL'S CHURCH, ALNWICK. 

Sin, — In your notice on new cliorches in the last number of the Joaraal, 
you have made some remarks on the aeala ia tlie chancel of St. Paul's 
Church, Alnwick, and on the Duke of Northumberland, which I uiu sure 
you would not have done bad you vrritteu from acluul ob&ervntioa and 
knowledge of the case. I therefore be« leave to lay before you the facia. 
You are correct in denying the name of alalls to the seats in the chancel ; 
they are Dot stalls, neither are they pews — but open seats, two rows on 
each aide, and the end of one row on the south side prepared ao that the 
duke can wheel bis chair into it. In the ai.sles of the chancel are aeata 
fitted op and reserved for the boys of bis grace's school. 

The castle not being in the di&trict of St. Paul's, the family, with few 
exceptiooB, never go there. And 1 may say (from having bt-eii well ac- 
quainted with ihe frelingsi under which the duke has acted throughout 
Ibis muniGcept*worli), that the only privilege be desired, was tu be able, 
when he did go to (hat church, tu get to his place — aeat I cannot call it — as 
quietly and unobtrusively as waa possible, considering the affliction he 
labours under. 

I am, Sir, 

Your obedient servant, 

ai, 8«vile>row, Dec. 4, 184C. A. Salvin. 

•," 'Hie explanation given hy Mr. Snivin is perfectly aalisfactory na far 
as it rvfers to the Duke of Nonhuraburland, and we readily believe that 
hid niutiihceuce has been chaiBcteriited by its usual unubtruslvenesa, aud 
ihat ibe architect has executed his task with his usual ability. Hut 
we cannot regret having ioaisled that a church tx not (be place for mun- 
dane dtstiuctiuoa, and ought not to contain privileged Aeata for privileged 
worshippers. The remark ia inteuded to be perfectly general, ami this 
protest against a specific applicatioo of it is an admission of ils abstract 
correctness. 

The queitioo respecting tite propriety of setting npart a large portion of 
the church for liturgical purposes has been learnedly discussed on botli 
aides. It is not within our province to consider it except with reference tu 
architecture; we certainly believe Ihat the architecture of a church may bo 
faultless where the distinction of nave and chancel is not maintained, aud 
that the services may be cnoveoiently performed in soch a building in 
ttrictesi conforuiity with the rubric. The Teniple Chucrh in Londun is 
an eminent instance. Where there are distinct cicuiceta, it may also be 
objected that no one portion of the laity ought to be admitted in preference 
to the rest — llie exception made in favour of singing men and choristers 
has no more valid excuse than the paid attendance and musical ability of 
this portion of the congregation. Besides, tltc rubric expressly directs (hat 
the whole '• people," not a selected few, are to engage in this service. 

Architects who view th<> quesliuu in tbLt conjmon-Beose way incur a 
certain amount of vituperation, tu whiih the tilighterit exercise of moral 
coarage would render them perfectly indiiTerent. It is certainly to be 
regretted that the coalroversy has not been aulh'rritaticcly settled. On one 
point coneected with it there can, however) be no dispute. I^ in a new 



charcb, a chancel be built at all, it oagbt to b« set apart exolasively and 
strictly for ita professed purpose. To build a chancel, and then suifer the 
laity to occupy it, or to erect stalls (as at SL Giles's, Camberwell.) which 
are merely 3uper(ur aoMts to be had fur paying, — is an idle, ostentalioas 
retention of furaus, after their sigoilicance and purpose have ceased. 



BURNETTIZING TIMBER. 

Sir, — In looking over your Journal for December, I meet in the "^Noteft 
of the Month" with an account on ^' Burnett izing Timber and Marine 
Worm," which statement 1 bt-g you tu correct, it being replete with 
errors. I am the person by whom the experiments were uiside for Sir Wil- 
liam Rorned ; having given the subject of marine worm attention for many 
years past. Your corrr^pondent is totally unacquainted wiih the subject 
be baodlea, and asserts the specimens were "duly immersed in his (Sir 
William's) solution ;" — they were not immersed in the autution known to 
the public as Sir William Uuroetl'a far-famed solution. When the pieces 
of wood (about six in number) arrived from him, I received them under- 
standing them tu be pieces immersed in order tu try the etliect of a prepara- 
tion — which preparation is very different to the former, which stains the 
wood coosideriibly ; but in this instance thi; wood was nut in the least dis- 
coloured. Tlie fiir-famed I am perfectly acquainted with, seeing the use 
of il every day. 

Sheemesa, Naval Yard, James Mitchell, 

Dec. 12, 1B46. • Cirii Engiaeer. 

*,* The paragraph was taken from the Naval Intelligence in the daily 
papers. M'ith nil due deference to Mr. Mitchell, wc should have beea 
much better pleas^nJ if he had stated what preparation had been used l>j 
Sir W. Burnett for the six pieces of wood, which it is not denied had failed, 
and we should be glad if Mr. Mitchell would state whether Ruroettized 
timber, or any other prepared Umber, had generally withstood the ravages 
of the mariutt worm at Sheernesi^. 



SETTING OUT RAILWAY CURVES. 

Sir, — I have seen, in your Journal for December, Mr. Tail's notice 
my letter to you, inserted in your October number, and I have read his 
description of an instrument invented by him for setting out railway 
curves. 

The objection which appears to hid instrument seems to be obvious: it 
clearly is that the principle is liable to much perplexity and error, because 
it is founded on a 8yste(n of what surveyors call '* building" — tliat is, 
making the accuracy of the whole work depend upon the nicest accuracy 
of a great number of minute parts, consisting of arithmetical calculations 
in trigonometry, accurate meusiirement of small distances, exactness of 
instruments, slruightDeda and uprightness of boxing rods, &:c. &c. This 
machinery appears to me (u be too complex fur practice. 

It is objected by Mr. Tuit to my proposal, that it may be possible a sur- 
veyor may not be able to aee the two extreme points of a curve. In an- 
swer to this, I need only say that surveyors, employed to set out curves, 
would always be in possession of oieaos to find out, without any great 
trouble, and without trigonometrical calculations by tueaus of arithmetic-— 
but merely by the aid of a common theodolite^lhe directum of the chord 
line : having once determined this, he must be a poor surveyor who does 
not see his way clear in laying down a curve, llie radios of which is given. 
The nietliud follows from the system of chords mentioned in my former 
letter, and is obvious to any tyro in geometry. 

The system suggested by me deduces particulars from generals ; in other 
words, it proceeds upon Ihe |>lan of ascertaining fundamental or general 
points, and producing the minor points by means of them. The plan of 
Mr. Tail proceeds by " buitding" a great nnmber of minute triangles, one 
upon another; which is not, amongst sarveyors, accounted orthodox, 
Your's, 

Oswestry, Dec. S, 1846. An ENotNtiER otr or EMPLOTMCtrr. 



ENGINEERING LITERATURE. 

Sir — In your reply to Correspondents in the December ooraber, I no* 
(iced your answer to u six years subscriber, respecting the best published 
account of (be details of the Steam Engine ; and, notwithstanding yon 
referred him to the treatise of the Artizan Club, yet your opinion was, 
*' that a satisfactory work on the Steam Engine remains among the de- 
siderata of Engineering Literature." I am so much gnitihed that yoa 
have given exprrsston aud publicity to an idea which I believe very 
many persona have long thought most desirable, that I cannot forbear 
asking if it would not be possible to form a society for the purpose of 
publishing some ruluable works on the " Steam Engine and Engineeria^ 
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to flw»KV on tlw tame plan a« the Camdea and Sbn et; 'are Societies 
kava alnady dooe so aiioceMrutly, aod which, it appear it to be followed 
by aaoUier. to b« called the HHcklayt Sortciy. 

For iay»eir, I ahall be bappy to contribute towardf Ksy subscription 
wbicb luaj) b« made to carry out such a measure ; and I hare no doubt 1 
cooid, among my friends, obtaio several ndmes aod subscriptioaii, in addi- 
tioa tu my own. I am. Sir, your obedient servant, 

A Reader of roun Jourkal prom theCommcncembnt. 

Uwe^DecM, lS4fi. 

P.S. — If ray aiigKestioo is considered practicable, I will conimnoicaie 
with yna again . I have the Grat volnme of " Farey on the Steam Go* 
j{ioe :** can )ou iafonu me if the uecood volume is likely soon to be pub- 
lished ! 

•»• Wc may probably reply to this letter herrafter. 
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NOTES ON FOREIGN WORKS. 

Trm*»actioma of the Arekaological Institutt of Rome. — The volume o 
iht pivceedio^ of Ibis Society, just published, a^io proves the richqess 
«f aatiqtmriao relics, aod likewis<> an irjcrea^ed activity of the Society, 
the auspices of the present Hope. The first memoir contains yro- 
Vlrich'slmvels in Greece, from Athens to Chalkis, Antbedoii, Aulis, 
■adOropos — places scarcely yet eiplored by any antiquarian. Amongst 
the iKnioiiienls discovered is a bronze titblet, with a marsian inscriptioa, 
feoad nt Baptoo, and, most probably, the only relic of the kind extant. 
AlMtfaer tablet of lead, with u Grecian imprecation, is interesting to the 
sewchers of ltu(;u«stic and religious antiquity. — The celebrated archi- 
tect, L. Cauinit^ ha* contributed a paper on a round pedestal in the Laterao, 
witb emblems of Vulcan upon iL — The most attractive paper, however, is 
of M- V\>lker, on lh«^ portrait of Sophocles. M. W. has compared 
ileudid statue in the Laleran, found at Terracina, where the poet is 
Died in a proud, nay triumphiojr attitude — wiih that of ihe Mosaic 
lent lately found at Koln. — Two double cntaKlios of Sophocles and 

es, from the collection of H. Torlunia at Home, were exhibited. 

m eonfiguration of the two heads is very characteristic,— -Sophocles hand- 
■, quieter, of great regularity and harmony of form of head, approach- 
ia^tbe ideal ascribed by the ancients to Jupiter; while that of Euripides 
if Bore shrewd, active, and bustling. 

Tht grttU picture fif Gari{/a/o, at Rome, represenliog the descent from 
Ihe croM, a huge caoras, comprising seveo figures of life<ai-£e, has been 
hilhMto ia a very precarious conditioa, oo accouot of the wood, on which 
U vrt» stretched, having become rotteo, if not decomposed. M. Radice, 
it; pr<>>''nt o<.vner, knowing the great artistic value ot this historical pic- 
I ne famous restorer, M. Banosi, to transfer the canvas to 

I urn. This has been dune so successfully, that M. Over- 
brcK nas oiprrssed his perfect coiocideocc and approbation. 

Ha U mm j fJrvm Ntplti to the Roman FrunlUr. — The Neapolitau govern- 
went have granted to M. Falcon de Cimier the coocessioo to construct a 
nulway from eiiher Capua, Ceprauo, or Fondi, direct to the Roman fron- 
tkn ; but under thi^ conditioa-— that the newly discovered system of 
Joaffroy be tried ou the line, "^fip system, which is said to alford greater 
WCTlrity to travellers, and a sarioliof expense, will lirat be tried on a space 
of two mUes ; a commission ia tbu to decide whether it be advisable to 
eaploy it on the entire line. ^ 

IWiw js nnif Coal 3/iar* in Bohemia. — -Austria boasts of havin;^ con- 

stiwilted the first railway on tiie continent of Europe, namely, the Rudweis 

•ad LilUB line, commenced in 1%-iCt, allhough merely worked by liorsi- 

ptmmr. Auulher from Prague to the coal mines of LhIidh, ii Itn^^tli of 

*AmMu eabits, was begun in IS'M. It was at first intended that Ihi.'t Hue 

^B^uuld extead to Pilseo, and thus form a junction with the Bavarian 

^BButes' Uu«», The Lahna coal mines now supply lifteeii manufactories 

^«nth 15,000 \vDn of coal moutlily ; but as this coal yields a superior kind 

^BWf coke, which could he advuntageously used on the Great North Line 

(wboae cayiues have hitherto burnt wood), these new branch lines will be 

of (raBtcoBneroiaJ value to tlie whole cuunuy. 

Tk* Ercethm t^ the Ttrmiimt of the Puria and LyoM Moi/iMy, at the 
farmer city, cxcjt«s much controversy among our Freooh eootoaiporarim. 
~~ right bank of the Seine was originally tixed upoo, bat the snbseqoeot 
' laud di>ing8 of certain land proprietors, who desired it near Ihe 

»rd TVlaxas, seems lo have balanced the decision in their favour. 

ow, the Place de la Bastille seems likely to suit all requirements. The 

leresia of th« whole line, and the irnmeuHe capital vtbicb has lo flow 

h it, demands that the terminus should be as uear as poMiblo to the 

aif .he commercial and banking activity of Paris. 

Tl* \ew Opera House at Vienna. — The present building near the Riirt- 

nertbor, is one of those ingignificunt edilices erected under the late 

Kiiut.r.ir. This having become too palpable, the plan for a new one has 

«ril. The two gales of Carinihia will be pulled down, and re- 

r>ne in a moounienlal style; the ramparts oo this side of the 

■i, and the limits of the city extended ; by which alterations, 

<ir a splendid oew Opera House will be gained. As the 

ir«-e r-i Trie preset theatre, however, does not expire for two years, the 

opcntious will not commence until that time. 
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IrritttlioH nf Algeria,— Tbe French Minister of woods and public works 
bw noniuated a conimbsioa, cboeen from among the geoeral staiT of tur- 
veyortof rondsand bridges, to examine tlie plans and projects seat lo 
Puris from Africa, for the barrage of the river* of Africa. These plana 
have been made on Ihe spot, by anotber commission, which i« surveyiOK 
Algeria for that purpose. The first plans of irrigatioa wUI be «Eecut«d 
on the waters of the plain of Mitidja. 

The (iuildhall, Luucain, Belfsimm. — lly a curious accident, the name of 
the builder (hitherto unknown) of this «plf ndid structure has been dis- 
covered, by one of the keepers of the arciiives at the Guildhall. His nnme 
was MatheeuB de Layens, mutmt naaoa of the city of Louvaiu. While 
occupied oa this task, for thirty years, he received four sols (half-pence) 
per day iu summer, and three sols in winter; and when this iiomorl>tl work 
was completed, the municipality gave hiro a recompense of five Peters aud 
ten sols ! 

City EmbeUuthmemtt m AutirU. — ^The imperial bnilding court ooaacil> 
lor, M. Springer, has undertaken tlie rebuilding of the facade of Ibe 
AltstadI guildhall, at Prague, which will be adorned by six bronze statues 
of Bohemlao inonarchs, si:ulptured by M. Marx. The corporation have 
voted a sum of 80,0utJ florins (equivalent to 1'20,U00 English) for that pur- 
pose. 

Rextorution nf the (/7m Mintler.^Aaoagtl the most important monu^ 
tneols which the graudeous nrt-laste and generous piety of a great a^e 
h&s left to its not always grateful successors, the I'im Minster occupies a 
coosiderable place. It covers an area of ott,fOO square feel, and is not 
surpassed by aoy mediaeval cathedral, Colu aod Speyer excepted. Its 
aaves, complete as they are, arc of gigantic proportions, the principal one 
being 141 feet in height, and tlic four lateral ones 7Uj feet; the choir 90 
feet. The spire, bad it been completed according to the plans of the ori- 
ginal architect, Mathew Bubtinger, would have overlooked even that of 
Coin, as it was planned at a height of 475 feet (Rhenish), while the lallar 
was to be 474 feet. The spires of Freyburg, St. Stepbeu at Vieuua, and 
even Strasburg, are all of a lesser height. Thus, what is related by tra- 
dition may well be true — namely, that the Ulm burghers, at whose expense 
this edifice was raised, said then, that they wanted to erect a case for the 
Strasburg Miuster. This gigantic buiMing was begun in 1377, the names 
of the architects being Heinrich and Michel (most probably only their 
Christian names). When Mathias Bobiinger took charge of it, from 1480 
to about 1490, the building had proceeded as far as the platform. A 
subsidence of this stupendous mass was subsequently apprehended, and 
Bobiinger was compelled to fly from I'lm ; Uunkhard and Eogelberger de 
Homberg being theu appointed architects. They underran the spire with 
such tremendous walls, that professional men say any height can be raised 
thereon. The boUdiog was not subsequently proceeded with, if we except 
those graceful oolamos erected by Lienbart Aeltlio (1503-1507), by which 
the lateral oavee are divided. Want of funds — and still more, the ap- 
proach of the Reformatioo, prevented every further endeavour to complete 
it. Thus it remained until 1844, when the teodency to restore the mediaa* 
val monuments of Germany — already manifested in that of the dome of 
Colo — reached al^o the inhabitants of Ulm. The completion of the spira 
IB certainly, up lo the present time, a subject of mere wish and desire; 
but that of the central nave (only iuferior to that of Coin by 20 feet) it 
more easily lo be achieved. The projected lateral pillars, which support 
the central nave and the still unfiuifthed turrets, are yet wanting. The 
complelion of the two easterly turrets would at once impart to the whole a 
more perfect appearance. If all this be done — as it has already been 
begun — then the huge spire could be altentpted, the expense of which, 
albeit larg«-. would be only one-third of the cost of the completion of Ihe 
dome of Coin, calculated ut five wiilious of dollars (at four shillings). The 
works are under the sole direction of the city architect, M. ThriiQ, whose 
energy is geuerally praiied aud appreciated. 

Grcnf S'ew'it llnll at Bi^lin, — M. G. .Tulius has just complefed theerec- 
tiuu of the above establishment, in which the periodicals of all nations and 
couutries, and of every branch of human knowledge and on every subject, 
are to be met with. Situated io the very centre of tlie town, its success is 
almost sure. [A simitar place dues nnf exist in London.] 

Raffaelle an Architectural Author. — if some persons are astonished to 
hear that Katrurlle, whom they snpposcd hitherto the painter of Cartooos 
and Madonnas, was also the coniplctur of St. Peter's dome, at Rome, they 
wdl be sUll more surprised lo undcr«taud that he was also an author, and 
this on a profes^ioaal subject. His *^ Report lo Leo X. on the preservation 
of the antiquities of Rome," is a jewel of delicate yet deep thought ; but 
it is the only thing which the divine painter ever put tu paper, his mind 
manifesting itsf If in a dill'erent sphere. 

The Boldest Enterprise of the Age is, certainly, the draining of the 
Zuider-Zee in Holland, the expense of which is calculated at 01 mdlioos 
of florins (10 millions sterling). The plan is ready, and embraces a gi- 
gantic dyke to protect the new land against ttic force of tiie Baltic Sea — a 
raariliiue canal, accessilde at all times of the tide, to connect the sea witb 
Amsterdam. No plan, except to form a railway over one of the passes of 
Ibe St. tfothard, can be compared with the above. 

Acnvstict qf Theatres and other Public Auditory Bhildings.— It has beea 
tried in some of the recent construclioos of theatres in France, to provide 
6paces in the body of the walls and pilasters, for iocreaaiog the acoustic 
character of the building. The rationale of this scheme is quite correct — 
it agrees with the theory of sound, lately brought before the French losti- 
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tnte, that it is not a vibration of air, but a sobBtance— a material bti.iy. 
like eli-ctricily, magDctism, heat, &c. Il is obvious that walls, aod other 
solid work, caunot uiid will ool propagate the rays of sound djnamically, 
u well and accuratrtj as air dt^rx, whii-li is it» appropriate neostruum 
and vehicle. Of what sha|ie ibene xpaces are to be, and where they are 
to be placed — both according to «hc shape and fize of the building — is a 
aubjeet open to the invesligalion of architects. It is coriouB, indeed, to 
know that Arieloile »ay» (Problem II. sec. U) that the ancicDts plared 
empty vasci or poU iu ihe walls of theatres, forums, &c., for iucreaaing 
ibe vibration and power of sound. 

Fall of a Buildinff on the French Northern Line.— On Fridiy, the 20th 
Kov., the large wooden building at Lille, in which the company gave th« 
grand banquet to the Fretich princes and the company invited to the 
inauguration of the line, and wliiih was recently being prepared for a 
waiting-room for pa&sengert, fell with a ftigbtfuL crash. Not one of the 
aupporting limbers resinted. The excavation of the earth around the sup- 
ports was the cause of the accident. 

Btlgiwn. — The Luxembourg company contemplate building eight ttreeU 
in the London style next spring around the station to be erected in the 
Quartier Leopold, Brussels, for the octupslion of opulent English families 
It is well known that the English i'stal)li»hing their residences at Brussels 
-tsave always chosen the upper part of the citj for the benefit of the ait of 
the park and neigbbourhoood. 

TunntUing ike Alps — The Mtmitrur Btlge announces that expcrimentQ 
have been made in order to lest the eflicucy of n mnchine jnst invented for 
the purpose of piTecting a new and (»peedy method of boring tunnels. I» 
is priipoeed to apply this machiuc to the couslructiDn of Ihe great tunnel 
about 10 be commenced in connection with one of the Italian lines. The 
machine was placed in front of the wf-b, and f fleeted a bore to Ihe depth of 
18j cenlimeteres (7 inches.) io thirty. live minutes. At this rate, the new 
invennun will complete upwuida of 5 metres (IGft.Gin.) of bore per day, 
and the proposed lunnel through Muuut Ccnis will be finished in the space 
of three jeur». The exptrimenis lm*e been repeated twice before several 
of the first eogioeersof France, and with the most complete success. 
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NOTES OF THE MONTH. 

Electrical Telef;rnph — At the Paris A'ademy of Sciences, M, Br^goe 
cxhibiird a new eleclro-niagnftic battery, inlroded fur the line of electrjca 
telegraph of the I'hHs and St Germain railroad. A prepared magojt of 
steel ii fixed pi-rpemlicolarly upon a stronfi board. Above and very near 
the poles a rectannular plate of soft iron i» fixed upon an axis, which bears 
a pinion commanded by a large copper whrel. Upon (he pUne are ea* 

?-aved the loiters of the alphabet, and opposite each letter there is u hole, 
he axis of the wheel has a haudle. to ^vhich is fixed a sieel point, capt- 
ble of 4>nteriti)c the holes of the wheel. The handle has a hin^e, in order 
that it may be rflis^-d or lowered, and is free at the crotre of the wheel, so 
that when the point U out of a hole the haudle may (urn in eiiher sense to 
find the Irlier and iruusmit it. Very near the edge of the wheel is a lever, 
the smttll arm of which is ubove its centre of nmlion, with u larger one 
under, whitli siTves to work a second lever: they are comliin<d in such a 
way that a hliKht motion of the sinnll arm of the firhl may de»cribe an Hrcli 
lo the extremity of Ihe large arm of the tiixoitd. Ihe upper nrm of the 
first lever bcrves as the poiut of arreht nf thu handle, at the Siime time that 
the large arm of the other siopi* the movement of rolaiion. The apparatus 
is so contrived as to engage and disengage itself in the finding aitd Iraaa- 
nisston of Ihe kltere, wiihoul any iflurl on the {utft of the person workiug 
the battery. 

Sttamers ftr the G<iiigt§. — On the 3lBi Nov. a number of scientific (gen- 
tlemen connected with India and steam navigation, met nt the iron steam 
ship works of Messrs. H., O., aocj A. Kobiioiun, Mill W'iitl,, Pnplitr, lo in- 
spect a large irnn Htoamer, intetided for the iiavigHtiou of the river Ganges, 
between iMirzapore and Calcutta, and named (hy the spiritnl Company 
who ordered her) the*' Mirxapori;.''' She ii the third uf ii line of sleamerd 
fur the Ganges designed and constructed hy the same firm, and 'n the 
largest river steamer ever built, with one or two exceptions in America, 
her length being 2^0 feet and her breadth inside the paddlfs 38 feet, 'i'be 
Teasel it an adniiruble combioatioa of strength and lighlDcss, and embraces 
some novelties in iron Bhip-building to attain this desideratum ii> the 
navigation of shallow rapid rivers. The engines are of the cullcctive 
power of 231} horses; are hoiizontal and perfectly unrouueiled; their 
▼alves arc on the equilibrium principle ; are acted upon by camlis, and Hie 
well geared for Ihe easy manipulution of the engines. The first of ihfse 
steamers, named the ** Kalna." has proved to be Mdmirably adiipled tu the 
navigation and traffic of the Gange-^, and the company have in cunjequcnce 
given orders for the immediate preparation of additional sleaniers. 

Rettoralion <if Uandaff Catludrat.—Tbe Dean lias just issued a state- 
nent of the |>ruKreBs oT tbis work. The eastern chapel has been romptelety 
restored ; the windows and open parapet work at the east end of the soinh 
aisle are iu progress. Active upeiations have been cummrnced in the 
choir, and a noble arch of Bishop Urban 'a work, with elaborate mouldings. 
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i.u-> been opened. Beneath this ft beautiful screen of Bishop Marshall's, 
A.D, lots, has been e((>osed ; as uUo a beautiful recessed mouumeat in 
he south-east wall of the choir. 

Alt Saints, St. John'S'Wood. — ^Two stained glass windows have beea 
presented by Mr. Fairs. 

Uoltjhead Harbour. — The Admiralty have given notice of their intention 
to deepen and dredge this harbour, and to construct retaiuing walls and 
wooden jelticb. 

South Staffordshire Mine$.^K weekly paper aays— <* \tV have be«K 
informed, on the best authority, that the Government have appointed an 
experienced engineer, thuruughly versed in thr 6ys<eui of mining, who will 
immediately proceed to visit the iron aud coal mines in South ^ilafl^ord• 
shire." 

Cleopatra" It Needle has, it is staled, been offeri-d by ihe Bey of Tunis to 
Louis Philippe and accepted, and is to be plur-ed iu Ihe Carousel at Paris. 

New Act on Steam Narigation. — On the Ist January an important Act 
"For the regulation of Steam Navigation, aud for n-quiring sra going 
vessels to carry boats," comes into operation. Every ve*8cl of upn ards of 
lUO tons ii to be provided with bii.se for extinguishing fire. Every steam* 
vessel passing another steam vessel is to pass as far as may be safe on the 
port-.side. No compcnsatioo is to be recovf red for injury l»y *eft.,.el» noi 
exhibiting lights at night. In rivers stexm \essels are to pa:<ft «;> near at 
practicable to that side of the mid channel whiih lies on the vesud's star- 
board. Owners are lo transmit to the Board of Trade twice h year certi- 
ficates of the efliciency of the engines, aud are to report the supposed ioM 
of any vessel, fiiC. 

At Latheney Abbey, Glouceaterahire, five ancient Norman pillars Iut« 
been dug up. 

Long Acre ImprattmentM — All the bouses belonging to tbe'Mercer's Com- 
pany, in Long Acre, opposite Ihe eud of Huw-sircet, have been demolished, 
and a direct communiciition is thus e^ublished with Waterloo- bridge. 
The new street at the end of St. Martiu's-lane is rapidly progressing; it 
is one of the widest thoroughfares in Loudon, its breadth being ilO feet. 

The Fortificaliiini at SlieerHrsx. — D^'C. 21. — These works continue to 
progress rapidly. The large and fi/rmidahte battery opposite the dockyard 
gate, facing seaward, is now complete, with the exception of the curtain or 
parapet wall, which will shorlly be proceeded with, after which Ibe beds 
for the traversing platforms of from 40 to 50 guns will be laid down. The 
musketry walls connecting this battery, on the one band to the fortiflcatioos 
at Garrison Point, and on the other to the Innd defences,are also complete, 
and present a fine appearance, being excellent specimens of substantial 
workmunship. These laud defences, which extend cunliQiioiislj- from the 
Thames to the Med way. interrupted only by the drawbridge lo Mile Town, 
are now in course uf beiug repaired and heightened, by the mud procured 
in the deepening of the moat which protects them. The excavations for 
the ranat which isuirouada the new b>itlery,aod which have been continued 
north wnril, as fur us the second angle of the old works at Garriaoa Point, 
and soiiihrtaid into the moat surrouniling the land defences, are nearif 
compleicd, aiul workmen are now engaged in several parts bunking il ap 
with rubble sione. The greatest numhtr uf men are, however, engaged bi 
the coastruclion uf a ravelin, capable of containing 3,000 men, on Ihe Mile 
Town Hide oT the drHv\ bridge. Ihe moat is lo be couducted round the 
ravelin, aivd a second drawbridge thrown over it. 1 he repairs and altara- 
tiuus of the old works at Garrison Point are comphled. The magaaines 
are in oiurseof being tilhd. New barracks, capable of containing 1,000 
nun, are to be iiiimediately erected, and Ihree Martellu towers on the Isle 
wf Grnin shore, should the foundation prove Satisfactory. A party of Sap- 
pers and Millers are at preseut «ug<iged there making the necessarj 
buniigs and esaminaliuns. 

Anatijsu of a Pelentan Alloy, by Mr. Henry How. — This was a small 
plate of a yellow metal, which was taken from a band of similar plates 
surrounding a human sbull: it consisted of — 

Gold S8-W 

Sll»ef .. ,. .. .. •• .. 64IO 

Copper . . . , . . ■ . a'W 

It is a question whether the metal is an artificial alloy or the crude product 
of a metullurgic process. The author was inclined lo Ihe latter opinion.— ^ 
CAemical Socirty. fl 

Kmg'a WtIK Bath. Analittig ^f the Water^ by Messrs. Merck and^ 
Galloway. — riitf whole methud ot analysis pursued in this investigation 
is given in detail in n paper lo the CheaiicHl Society, and the authors sum 
up Willi the ful lowing results in the imperial gallon : 

Carbonnle of lime . , , . . . WKM 

CorbutrnleoT ii<*gnes s .. ,. .. .. .. «>»2» 

CtrlioDJite or iron .. .. .. .. IMM 

Sulptintr of lime .. .. .. .. .. 80 062 

iiul]ilm(e of oolult .. 4-641 

aut|jtiaieuf totla .. 19-219 

Chlvrdr of sodium .. I2'«41 

Oiliiriil* if ma^aFiium .. 14-601 

siiiM .. .. 2-\iex 

Wtih trkces of Iodine and oxide of msnganrie 

l44Me 

Its fipeci fie gravity U 1-0026 a d its temperature lib", the aUnotpheri^ 
being Om" at the time. '"^ 
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i^rrj^rw MerehnntVesselimthe Woria. — TbU magnificent ship arrived 
M«M<>y l.iil III >nlh «m Ikt first (rip acroiis the AtlAiiiic. She is in- 
tu ttike lier ttatiwi ni one of the packet-sbip^ between that port and 
York. Site is 188 fiHSt long itetweea perprodicnlars, 19G feet from 
stem III thn tafTniil. -12 feet extreme breadth of beam, '25 feet deep, and 
is lf%ls 13 Oiths tons, carpenter's nieasureroeat, or 1,511 31-95ths, Go- 
remment meHsiiremenl. It is rstimitted that she will Mow S,000 bales of 
ootlon, nr S.nO torn of inea^urement );oodi. She has three decks, the 
Mine a< a frigtte, the upper one beim; as substuntialt in proportion, as 
«idier of the uthens. — L'trcqiool Mercury. 

ihdflUt, — The succss of (be School of Engineering, established by the 
Ufliv^rsily ill IB42. has exceeded the expectations of its founders. Seventy 
sSodents at present are attending its classes. The course ot instruction 
lasts for three years. At the eod of each year the students pass an ex- 
aminaiion previoas to their being admitted into a higher class, and a Qnal 
rxaaiiaatinn for the Uaiversily drploma; the whole is under the control uf 
8ir Joba Macneill. L.L.D., Frofessur of Engineering in the University. 

Dramaft i^lhe Zuyderzee. — The works in operation for draining the Like 
of Haarlem, seemed to have stioiulaled the ingenuity of the projectors of n 
itill more gigintic undertaking — the drainage of the Zuyderzee, which ac 
cording to a plan published at the Hague, is proposed to he etFected by the 
construction of an immense dike, cutting ofT the communication with the 
North Sea, and by forming a canal l>etween Amsterdam and tb« cout, into 
whieh are to be diverted the rivers which at present empty themselves iatn 
the Zurderxee. 

Demo&tion of Trinity Chwch, Edinburgh. — The North British Railway 
Company have projected the destruction of this ancient building, erected in 
J462 by Mary of Guf-ldrpi, wife of Jamei II. of Scotland, and containing 
her ionih. The comluct of the Commiiiioners of Woods and Forests in ap> 
pealing Xn the magistrates for the preservation of this edifice, aflf^rds an ad- 
mirable contrast to the cold, money-loving spirit which instigated its demoli- 
tioo. 

A Gallery of Art at Calcutta hu been projected. The Government offer 
to conlril.ote 5000 rupees (1:500). 

Button, Ike Arckeealogitl' — An entertainment in honour of this vetcrin 
npporter of the cause of Engliih architecture was recently given at the 
Freemasoni' Tavern. We regret to say that be biuiself was preTenled by 
indiapositioD from attending. 

Bmckinyham Palace.— The demoltlion of the colonnade in front of the 
MMth wing has been commenced. 

Trinity Churchy Paddington — Tde fouadations of this church have par* 
tialiy failed : the cautie i* slated to be as follows : The roadd. round the 
site uf the church ha J been raised IG feet above the nalurat level, the 
ttoiiding was therefore supported ou brickwork 16 ft. 6 lu. high, that its 
bsM might be on l be ground line. The embankments uf ilie surroutidiog 
roads bavio^ slopiug titles, and the fouiidaliun of lite church hating verki. 
Ml awiea, there was of course an intervening »p^ce lo beSJIediii: the 

rih used for thts purpose has pressed against the brickwork aod caused 

lo )irld. 

Smbm-fTtne TeUgrnph, — The South tastero Railway Company have ei- 

.bM«d Ibeir coiiUdcuce in this invention by makin;; prcparuiians to lay 

electric telegraph from Folkslone to Bouloitae. 

k$ttt WUheach, covering 13 acres, are about to bf erected by 

lerii Luuiitjes and Cireat Northern Railway Couipanit's conjointly. 

Mmdd'tpgton Cltunh lias beeo restored. The stone work has undergone 
«ZI«asivt^ rep.iraliun, and ■ new pulpit of stone has been erected. 

St Gtrmnin L'Anxerroia. — At Ibis church, one of the most interesting 
Paris, a ch.ipfl p.iii)fed by M. Aiuaury Dnval, has just been exposed lu 
hriew und lour oiltert by (titfcreut artists at Notre Dame, de Lorretle, and 
Bt. 8ulp>cp, <t»i\[ soon be completed. 

U»l) Trrnitij Church, Liverpool, is nearly completed. The style is the 
Pecor4>ed, and the material red freesione. The church has a spire aud 

OS* pi«. The benches are fitted up with Honduras mahoguny, and poly- 

rume decoratums are used as borders to the windows. Hr. Johu May, 
of Liverpool, is ibe architect. 




DREDGE'S SUSPENSION BRIDGES IN INDIA. 



kp^the fullowing particolars of another failure of these bridg«'s io India, 
en fruiri I lie Calcutta Slur, Ociubcr atb, 1H4(>, we arc; indrblril lu the 
attrniiuu uf a correbpoiideat iu Caiculia, who slatet. ihat (he bridge ai Jiti- 
(urotcby was erected by military engineers, but that (be iron work was 
acot to urder from England. 

" It U with det-p regret we aooounce a melancholy and most fatal accident 
wbirh hxs iiMppeiied nt Jingurutcby, nine iiiileii this 6ido uf JfS»(irf. The 
bridge there, r^^cvutly completed by Cuplain Duncan, of the Kugiueers, hut 
MIea. The chains gave way when the brid|;e was crowded niih peupfe, 
•ad 1st the momcot three boats were passing under it, which were sunk 
WlUi all their crews. Our iuformanl Mys the losa of lifts had not b«eu 



a&Gcrlained when a messenger was sent off to Captain D. with the report 
of the disaster ; but he computes it at 100. We eurnoslly hope (his may 
prore over the mark. We believe it was only the other day the bridge 
was examined by Major Sage and two other engineers, and favourably 
reported on." 

The following paragraph appeared in a a«coad edition of the same 
paper : — 

" We have since learnt from Captain Goodwin, of the Engineers, that this 
bridge was constructed in England by Mr. Dredge, the patentee, aud that 
Captain Goodwin reported oofavourably upon it on its arrival here; and 
also the committee, who examined it after its erection, decided that the 
alructare was only fit to endure the weight which would be placed on it 
by ordinary traffic. On the occasion of the sad accident iu qoestioa, some 
five or six hundred persons were on the bridge for the purpose of witness- 
ing a poojah, and the accident was mainly owing to a sudden rush of the 
whole crowd to one side of the bridge, which our readers may remember 
was the case in the Yarmouth catastrophe, which happened about a 
twelvemonth ago. There is no doubt but that on such an occasion there 
should have been police stationed to prevent the structure from being 
overloaded," 



THE GREAT BRITAIN STEAM SHIP. 

Mr. Brunei has addressed to the proprietors of this vessel a report 
dated December 14th, of which the foUowiog is a brief analysis >— 

The ship is at present comparatively little injured. The strains and 
damage sustained are entirely local, and not commuoicaled to the whole 
hull, as would have been the cajie in a wooden vessel, utider similar cir- 
cumstances. All the iojories done to the Great Britain might be repaired 
if she could be got into dock. 

To this object all attention ought to be tamed, as the ship would scarce 
pay the expense of breaking up ; and if she were brought into port ex« 
actiy in her present condition, she would be worth from £40,000 to £00,000. 
It would nquire, at least, three months lu complete the means of Boating 
her, and in the interim it is necessary that she should be protected against 
the effects of the sea. To this end, Mr. Brunei proposes to ereci-^not a 
fixed breakwater, whicli has been already proved impracticable — 'but a 
mass of fa^ls, used as in the protection of sea-banks io Holland. Th» 
strongest conviction of the ebeapncss and efficacy of this plan is expressed, 
though " few persons who have not seen the effect of a sea beating against 
fagots will share in it." The fagots are to be packed closely against the 
ship's exposed side for a considerable thickness and up to the level of the 
deck. The whole is to be buuod into a compact mass by rods, driven 
tiarougb the fagots vertically, and is to be attached tightly lo tlie ship 
by iron chains. About 10,000 fagots would be required. 

So much for the means of protecting the vessel — next, as to the mode of 
subsequently raising her. Mr. Brunei is of opinion that this cannot be 
well effected by flotation. There are only 10 feet of water at ordinary 
high tide, and she has worked herself 5 or 6 feet into the rock sad sand 
The weight to be raised is 2000 tons, and therefore if the buoyancy of 
Qoaling camels were resorted lo, the apparatus would have to be of euor- 
mouB magnitude. 

It is recommended that, instead of hydrostatic, mechanical power should 
be employed, and that when Ihe ship is raised suRtciently to allow the 
repairing of her bottom, she should be rendered water-tight, and then be 
lowed to Liverpool or Bri&tul. 



MENAI TUBULAR DRIDG£. 

BXPKRIMENT8 AT BLACKWALL. 

We have on one or two recent occasions witnessed experiments made on 
the huge model of the proposed tubular bridges of the Chester and Holyhead 
Railway, under the able direction of Messrs. Hodgkiuson and Faiibairn, when 
several uther eminent engineers were present. The principal object of the 
present experiments has been lo ascertain the proper prop<>rtionG of the sec- 
tional areas of the top and bottom of the lube. Great additionti strength 
has been obtained by stiffening the side plates with vertical ribs of T iron, 
attached at equal intervals Ihrougboat the whole length of the tube. 

In the first expeiiuients, the sectional area of the bottom plate being 22| 
square inches, of the top 24 square inches, and the aides 10 inches, a weight 
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of 58 tons produced a deflection of S-2 inchn. This weight irai aUowed to 

remain till the following niornlng, and the increaae of deflectioa was found 

to he inconsiderable. The tube being tabsequeoUy laid on its tide, ia order 

to teat its lateral strength, it was fotmd that 9 tons produced 2 inches dcflec* 

tkWi and 12 tons, the last load laid on the tube in that position, produced 

S| inohea total deflection, including that due to the weight ,of the beam 

jtadf. 

In the concluding expeximenta, Dec 23, it waa deternuned to load the 

model bridge till it was broken. The fallowing table exhibita the deflection 

corresponding to each load ; — 

Expvrtmeota. iMUi, DcAectton. 

No. I .. 8l,<Ulb O'JOIachM' 

2 a7.»C I'll 

■i ..... aa^iQ .. 1-91 

i .. .. ia5.M2 .. 3DI* 

:• .. .. w^i* rrr 

i )X6.W7 'i-Vi 

7 13»,3» 817 

9 9mm wtlght kfter reoialolng • il«]n 3'33 

.. ., ., .. lS».SIt7 8'» 

10 t44,M3 .V-W 

11 I49,<l»t «7ft 

12 I&l,;7a S-fll 

With the iMl load, {><iual to 07) lona, tLe beam broke. 

In order to a right apprehension of the manner in which the fracture took 
place, it Qin»t be understood that the thickness of the bottom plate bad 
been greatly increased near the middle point of the model by additional 
ptotM, which were continued for 20 feet on each aide the centre ; and it was 
where the thin part, or single thickness of the bottom plate, commenced 
that fracture took place. The bottom plate was torn asunder with a very 
iffOgitlar line of fracttire, not cootiguons to the rirets. The vertical or side 
pltttei alao gare way, but in them the rivets (21 on each side, of ^ iron) 
«trB MtitMlly cat «r sheared asonder, the rivet-holea being perfeetly unin- 
jured. The top or cellular plate remained perfect. 

These experiments have suggeated several improTements of details in the 
bridges to be constructed over the Menai and Conway : but at preaent the 
modifications are not defined sufficiently to be laid before the public. The 
ntHMMt precaotiona bare been taken to secure the strength and stability of 
tk6 TTOpOBCd ttrocttires. The greatest credit is due to the skill and pencver* 
•ne« diaplayod by Measn. Fairbaim and Hodgkinson, and other gentlemen 
called in by Mr. Stephenson to carry on the investigation, and also to the 
libetality with which expensive models have been provided. 



Z.XST OF N£W- PATSNTS. 

onAtrrao ix bnglano from noviuukr 25, 1846, to oKCEMDaa9l,ld46. 

SUf Month* aUowedffir Snrolment, unlttt othenotM txprtSMd. 
BMJry Robert Ramsbotha m.or Bradford, York, woralrtl-aploncr, (or " ImpruTementa 
to <.'0in6l>i{( wool." — !tealr<t No\r. 35. 

JftmM Bunonyb, of lilackburn, Lancaitar, and Adam BuHough, of the lame plic«, for 
"certain loiprorpineatB in loome ^ w««vlikt<" — V>tt, I. 

Henry Bridges, of Crordoo. Surrey, coacb-tHilUer, for "ctrlalD Improveraecu In rail. 
wtty.»hee)»." — Dec. I. 

WlUtam Tbonuu, orcheapalde, city, merebset, tor " Intprovementa In 'machlnary for 
aewlBf or stitching rarloui Abrlc-a."— Per. I. 

WUnans Johiuon, or Broirvnor Wbarf, HlUbaiik. gentleman, for "ccrUin Improve- 
UiMi tn Kachlnery for railing or lifting and taw«f1lli[ welgbta or (luuderoui bo dIeJ," — 
Dae. 1. 

Oeorft EUini. of Drotttricli, Worcester, iatt^MUrafiiCtiuer, for "cartaln ImproTemeata 
in apparatn* tot manufactarln^ calt,"— Dec. I. 

Richard Ix>ve, of Coletnan-ttreet, City, merchant, for "certain ImproTunenlt Iti pav- 
ing ftreru, road*, yards, and other aurfoces, grer which carriages and beaita of burden 
have lo pasa."— Dae. 1. 

Jacques Praoeola PInel, of Lyons, Prance, cbsmlat, for " Improvementi in grinding 
wheat and other grain."— i)ec. I. 

Mamnel Cunllffe Lifter, of AIonnlngKam, near Bradford, mannfactnrrr, for "Improre- 
nienta In combing wool." — Dec-. I . 

Wllllain Mayo, of Sileef-itr««t, Clly, mannfkcturer, for " Imprortwienli In Ibe mftoa- 
facture of ner,itcd liquldi, ami in vpparatus used far huch mnnufactur«t, »nd ivheo pump- 
ing the llquUla, and aleo In boltUng flalda."— Dec. I. 

George Perguaaon Wltaon, of Belmoot. VnuiUall, Surrey, geutleman, and John Jafk. 
ttm, of SonlhviUe, Wandaworth-rond, fur ■* Imprmrnnent* in the proeeaa of and appanlu* 
fcr mating fatty and oily mittera« and naoofacturlng caDdt4M and nJibl-Ugbta."— 
Dec. 1. 

Wllllatti Jobneon, of OTtweenor Wharf, MlUbank, Wrstnilnitor, geiiti«iBnn, for ■* c«r< 
Inia ImproTemenia In propeLUngcarriagM on raitwaY*." — t'*'. 2. 

Joaeph Bancroft Kcarip, o< Stone Vicarage, Aylesbury, Burkingliao], clerk, for " rcrtAin 
toprovementa In Jnkii, and in Ibe proceu by which the unie are mnnAic(ured,Bnil the a; . 
plHBtbia of aofflc of these pnweaaaa lo the prodactlon ot certain aalta."— i)ec. A. 

Tbonaa Cndduck, of Binninghan, engineer, for '* Improvemenla In ateani engine* nod 
b«Uer«, and In machinery connected therewith."— Dec, 3. 

Wllllini H. Fox Talbot, of Lniock Abbey, Wilts, Eaq., fbr " ImprovaiKOt* In obtain- 
ing and applyiog m«tiv« power."— D^c. .S. 

Edmund Uorewood, of Tbornbrldge, Derby, merchant, and iGcoegt Bogara, of Steam- 
dale, Derby, merchant, for " luproveuienlalo the manufacture of Iron Into sheets, plates. 



and other forma la coating Iroo, and in preparkif ino Ihr eoaUng and ulhcr purpoM*."-> 
l>ec. 7. 

Kugrne Baiile, of Bowan, Vrance. mannfactiuv, for " Improreoieni* In obtaining hc*t 
duriOK tlir manufsctnre of coke, and applying soth beat to various purpotn." (A c«u- 
munlcatlon.} — l>ec. 7. 

John Dade, of PoxJey, Kennlnglon, Surrey, gentleman, for " an Improved apparataa lo 
be attached to boot* and ekiica, for tkii pwpoa* of peolactlng the wearer froni ipiaahea ^ 
mud tn walking." — ]>ec 7. 

Santuet Cllfr, of West Broaartcb. SlaBbrd, gcntlaBin, for " certain Impruvementa la 
the dlatlllatloQ of tar and pitch."— Dec. '^. 

Alexander Bain, of Hanover.ftreet, Edinburgh, electrical engineer, for " certiiin Im- 
provt-mrnts in tmnamlttinf; and receiving electrical telegraph communlcationj, and lo 
app&ratua connected therewith.'*— Dec 13. 

lloaes Poole, of the Patent Bill Office, London, gentleman, for " ImprovemesU la the 
coiaalruc(J«a and working ofalectric telegrapba, itod In apparatua connecled thcnwltli, 
partly aiipUcalila to other porpoiva." (A cuuimunlcation.)— Dec. 14. 

Jamaa Ynles, of If aaborongh. In the pariih uf Roiberham. Vork, cngtoeer, lor **Im- 
proivementt In Ibe conatnictlon ofblaat furnace*."— Dec, 14. 

John Keeler, hinlcr, of Nottingham, dyrr, for " ImprovesieBta In drenaing or *"<«i«»<«g 
lace, and oLbrr fat>rlc*." — Dec. M. 

WUIIam Loogmaid, of 8t. Belen'a, Laocaater, gentleman, for " Imprwnncnta in the 
manufacture of alkali and chlorine."— Dec. U. 

Elijah Galloway, of Budrlogham-slrret, Strud, MUdlewn, civil engineer, for "Im- 
provementa Id rouiory engine*, and in locomotive cvftagas and railwaya.*'— Dec. 14. 

John !>baw, of Blackbom, t-ancaaUr. for " cartaln Iinprovemeot* In machinery or ap- 
paratus fur carding, drawing, alnbtdog, and rovljig cotton wool aad other 6bruua sub. 
ttancea."— Dec. 1-1. 

Jamea Carter, of OUlham, Lancaal^r, painter, for "an Improved lubricator."— Dec M. 

Charles Ford, of Sbeltoo. Stafford, engineer, for " Improvemeuta in tbe manufacture of 
pottery or earthenware, and tn the tooU, inatrumenta, or apparataa employed ilicrein, 
pari or porta of which improvementa ar« aitpllcable to other almllar piirpoaca."— Dec.. 14. 

Henry Hlrairtilr. of Clilpping. Lancaster, roller-makar. and WUlLam Hyder, of Bnltoiw 
In tbe same county, roller-maker, for " certain Improvemrnti In machinery or appanlnn 
to be employed tn tite roanufaclure of nttlara uaccl In machinery for prvpairlng and qiin- 
nlng coilon aad other flbron* subatanoca." — Dec. 14. 

John Todd, of daagov, engineer, and WlUbim Jobnson, of BimringhaM, engineer, for 
" Improvementa In arranging tbe railla on certain parta of rail waya."- Dec. 14. 

Juhi. Chubb, of St. Paul's Churchyard, City, for " Improvements In locks aad latdia* 
lo be used for faatenluga."- Dec. 14. 

Benjamin Vlckers, of ShetReld, Yorkiblre, merchant, for " an Inrrntion called the sae- 
chanical chlrographer, <:>r moclilne for delineating letter*, ligurca, aad other characters.** 
(A oonaianlasMiMi.}— Dec U. 

Jeraslab Camphm. of Soosers- place, Byde-park, Mldd Ua ca, genllemaa, far " loiproro. 
mania la aoldlara* belta,aiMl bnprurements to fadUtat* the rsrrylngiTf hnspsarki " — Dae 
U. 

Thomas Friend Dickinson, of Newnutle-upen.Tyne, sharabraker, and John Kalbrma^ 
of tbe same place, gas engineer, for " certain Improvementa In gas metrea."— Dee. 15. 

Mark BIngley, of Cannon- street, London, atatloner, lor " Improvementa In bookbiiui- 
iug, aiid In weaving materinla used In bookbinding, applicable also to other areartngs, 
and in preparing for, and making al|thabela for account and other booka, and la inking 
type therefor and other purpoaea, and in preparing cprinkled, granolaled, or mottled 
paper fur bookbloderi and otbeii, applicable also lo ihe edges of books, and in graining 
ur chequering Russia or other leathern."— Dec. 16. 

Rlrharil Turner, of ilammeramith Works, Dnblln, and Bath-place, New-road, Middle.- 
aex, for " Improvemeuta in tiie conatrucilun of roofs of railway stationa, and ro«<a aad 
floors of other bulldlnga."— IWc. 15. 

Waller Smart, junior, of Lealhex Une, Uiddlesex, 11 tbographic printer, for "anew or 
improved lilbograpbic printing preaa."— Dec. 21. , 

John Watson, of Glasgow, manager lo Meesrs. Gtimour and Kerr, power-loom ctotk 
manufacturer, for " Improvementa in weaving byJacquard looms by power."- Dec. t\. 

Petar Borrie. of the Crescent, liinories. City, engineer, for " Improvementa Id tbe con. 
BtractUiu of piciaand birl>oura." — Dec. '1\. 

John Jenntniti, of OUrrton, Chester, farmer, fur " certain Improremsnts in machinery 
or oppRr<itu» for ilircshiug."— Dec. 21. 

Richard Hoyce Osborne, of Umericb, Ireland, civil engineer, for "eertalfl lesprovo- 
menta ui bridge*, roofing, and dooring." (A communication.;— Dec. Jl. 

Loula Sylvian Uuoiu, of Paris, manufacturer, for " Improvemeuta In printing atuffa, 
paper, iiii(l other mattera."— Dec. 21. 

Moses Poole, London, gentleman, for " means and apparatui tm adAlnlstertug certain 
matter to tbe hmga for medical or surf^lcal purposes." CA eoramanlcatioa.}— iMe. 31. 

Joseph Whilarorth, of Uancheslcr, engineer, for " ItnprovMaaala In SBaehlacfT tat 
t(aitlli]g."-Dec. 21. 

Augustus Appiegarth, of Dartford. Kent, calico printer, for " InpeovMneala in ma. 
chine* for printing paper and other fabrics." — Dec. 21. 

Moses Poole, Loudon, gentleman, for " Improvements In vtcam -engines, atulmactUnery 
for praprillfii; machinery and fluids." (A rommunicatlun.) — Dec. ^1. 

Antoiiie Perplgna, of Paria, ndvocaie, tat " crrtaUi Improvements In machinery for 
piaitiog and braiding." {A communication.; — Dec. ^l. 

John Perry, of Leicester, wooUcomN nmnafacturer, and James Noble, Of tbe iwne fdace^ 
wool.CQniber, for "certain loiproveroeDts in combing wool, and iu preparing wool for 
combing and caidin^t."— Dec.2l. 

Pierre Frederic (jougy, of I.eicester-iqnare. Middlesex, gentleman, for " Improveraents 
In apparoluj and ma«.hlae'y for raising, lifting, and othemtae moving heavy bodies." — 
Dec. 21. 



TO CORRESPONDENTS. 



1 



timvH 



Sir Howard Douglafi reqiieftla us lo state that he will in a shurt 
reply lo the oheervalioas on the Streo^i and Stability of Hungerford 
Bridge, in our last ( December) ntimber. 

H. S. — The second letter waa, we suppose, inlended to prevent <he pub> 
licatiuD of tbe first, ivhich would olherwiite have been inserted. Perbapa 
our correspondent will write again afler reading Ihe letters on Ibe sutyect 
in nor present number. 

Received; '* Ancient and Modern Architecture i** '* Life of Gandob ;' 
X Y Z, North Walest— Neat month. 
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COLOGNE CATHEDRAL. 
{WUh an Engraving, Plate V.) 

It is not a century since Christian architecture was praised for its 
iMirbaric m.igoificeiice. The admiration accorded to it differed in 
degree, but waa identical io naturt*, with that given to the grotesque 
Indian pagod^^i, or the fanlaatic extruvaganciea of Louis Quatorze. 
Vttruviua had reduced the proportions of temple architecture to nu- 
merical calculationt and shown how many times the height of a co- 
lantn should exceed its width ; but as there was do book extant in 
whirb cathedrul architecture was similarly treated, it was condemned 
as unsystematic and inharmonious. The plumb-tine and foot-rule 
were then the critic's stock-in-trade; with these implpmenls the 
*• noble att of criticism" was worked out with all the mechanical pre* 
cision of plane surveying. 

After a time, however, the bright thought was suggested that, 
perhaps, the medisval architects were not the barbarians they had 
been taken to be; that, with all their caprices and apparent defiance 
of rule, there might be some method in their madness, if it could but 
be found out. It was questioned whether there might not be other 
harmonies more subtle than those which are capable of being settled 
by the multiplication-table. And when these heresies in architecture 
had once been started, they were not forthwith silenced as visionary ; 
but, on the contrary, spread and multiplied exceedingly. It is true, 
that the orthodox Academies and •'legally constitut-Jd authorities" 
had nothing to do with the promulgation of the new doctrines, and 
that one of those Royal Societies who have been kind enough to 
ondertake the protection of art — namely, the Acadc-mie Royale des 
Beaaz Arts at Paris — did io its wisdom prononnce, in June 1816, a 
strong anathema against the revival of Pointed architecture. But, 
notwithstanding the resistance of this and other very solid bodies to 
external pressure, it has become more or (ess evident to all who are 
coDcerned in the matter, that the opposition, whether passive or 
active, was quite too late and might be safely disregarded. 

Now, among all who love Art for its own sake, and who can, there« 
fore, appreciate its existence independently of the aid of arithmetic, 
a general conviction seems to be growing up, that the most eloquent 
defence of their doctrines bas been set forth on the bankit of the 
Rhine. Universal consent appears to point to the fact that liere 
■taods the noblest and mightiest of all monuments of mediffivui thought 
and skilL — The Cathedbal of Cologne, wasted by time and the 
elements, despoiled by French soldiery, despised by cltissic connois* 
seDTS, and neglected by its own proper guardians, has come to be 
considered the most beautiful of poems which man's baud has ever 
written in stone. 

But this builded poem, though it excel all others in beauty, is yet 
ooe of the least complete; so to speak, only a few books of it remaioi 
and those have been sadly marred by the notes and emendiUioos of 
com oneula tors. Accordingly, the promulgators of the new architec- 
tural doctrines were desirous to repair the injuries which fulse friends 
and professed enemies hud infiieted upon Cologne. But the work of 
reparation had scarcely been begun, before it was fouud out that 
another work, far more magnificent, might be attempted with every 
prospect of success — namely, thul of completion. Now, in order to 
comprehend the magnitude and boldness of Ibis project, it is requi- 
lite to understand clearly the original plan and design of the building, 
and to what extent the intentioa of Uie first architects bad been 
carried into eSect. 

The design of the building cotnpreheDded, In the first place, two 
enormous towers at the west end, surmounted by spires; and this part 
alone, &a it surpassed in magnitude everything similar to it in the 
world, so also would have been superior io the costlinesas of its de- 
corations. For the spires were each to have attained the height of 
636 feet— a height nearly double that at Linculn, and exceeding that 
at Salisbury by 132 feet; and the profusion and deticaey of sculpture 
woald have outvied Strasburgh itself. The height of the nave in- 
ternally was to have been 150 feet, and some idea of its magnitude 
may be formed from the assertion, that it is of sufficient capacity to 1 
Mo. 113.— Vou X.— Fedbvakt, 1847. 



contain the Chapel of King College, Cambridge, completely with- 
in it. The nave at Cologne was to have double aisles, including 
which, its total breadth would be the same as its internal height, 
namely 150 feet. The approximate equality of the brendlh and 
height of the nave is observed in most of the English cathedrals. 

Besides the parts described, there were double transepts, and 
beyond them the stately choir delineated in our engraving, which is 
the only complete part of the building. The external height of the 
choir is 206 feet— as nearly as possible the height of the tomu of 
Westminster Abbey 1 

The total length of Cologne Cathedral is not very great compared 
with its width, being 500 feet. In this respect it is exceeded by 
three of our own cathedrals — Winchester, Ely, and Canterbury, and 
equalled by two others — York and Lincoln: and it is curious to ob- 
serve, that while in these edifices the length is six or seven times the 
breadth, in ttie great continental church the length is only three times 
and one-third the breadth. 

Of the vast pile thus contemplotcd, comparatively little has been. 
actually executed. The choir, as we said, is the only complete partJ 
In each transept a portion of the east walls is erected. Of the nav«^ 
little is built, and there exists a great gap, which is covered in by 
temporary walls and roofs; the northern aisles are in the most perfect 
condition, seven compartments in their roofs being groined over, and 
the windows being iioished and filled with stained glass ; but in tha 
southern aisle the windows bad only reached the springing of their 
arches. In the grand western facade of the cathedral there is a large 
vacant space between the north and south towers; and of these 
towers, the southern only had reached to the height of the nave and 
choir-roofs, the northern being only just commenced. 
, It will be seen, therefore, that the work of completing this Cathe* 
dral excels in magmtode that of erecting almost any other. And 
this conjideration alone can give us an adequate notiou of the bold- 
ness and enthusiasm which muit have actuated the Germanic nations 
when they undertook this gigantic task : for though the mere magni- 
tude of the work may be understood from the foregoing dimensions^ 
their variety and intricacy can only be ascertained from minute local 
inspection. The tracery is different in every window (the manufac- 
ture of "Gothic windows" at so mnch a dozen being a somewhat 
later invention). The whole structure, as may be seen from the view 
of the choir, would tower above a forest of finials, pinnacles, and 
flying bultressps. Every part seems literally covered with the lusu* 
riant overgrowth of delicate sculpture — rich canopies for figures of 
the saints, crockets carved into the semblance of roses with the 
minuteness of nature; every beautiful form which Flora could stig« 
geat, and every strange form which a fantastic imagination could 
create, seem here embodied in stone. Amidst flowers and foliage 
and clustering fruits, appear sliange fabulous monsters, dragons, 
griffins, and winged unicorns. The demons and hobgoblins who, as 
nvery one knows, used in olden time to play such terrible pranks 
about the mountains of the Rhine, here live again, long after the 
printing press aud the steam engine have laid them low. — As yoa 
walk round the building, look up suddenly, and you will probably see 
some fiintiistic merry devil grinning at jou from beneath a water- 
shoot or corbsl; suddenly turn the angle of a buttress, and you find 
that a troop of little imps have been watching you round the corner: 
while within the gorgeous choir, solemn figures of the s.iiuts look 
down from their lofty niches, and gigantic angels seem to hover high 
up above the altar. Towards dusk, it requires strong nerves to look 
at these mysterious forms without awe, for they gain in apparent 
size, and look tenfold more mysterious, in the twilight ; and no one, 
probably, would like to be locked up all night in Cobgne Catliedral, 
with no other company than these saintly effigies, the sepulchral roo- 
numeuts, and the reliques of the Three Kings,* 

* Thi HTOuDt of the work* of Colofue OaltiMlraJ will be continued, wltb addldooal 
Engrartng* ; for thv ooe now preient^ to our readers wt vt todebMd for Um orlf la*I I* 
" Callhabaud'i Ancient and llo<l«ia Arrhltectare." 



u 



THE CIVIL ENGINEER AND ARCHITECFS JOURNAL. 



HALL OF LIBERTY (LIBERATION), KEEILHEIM. 
It 19 not only by its prpgnnnt bistoricaj and ethic character, but by 
the massiren^'ss and sterlingness of its arcbitectural conceptioo, that 
ibis monument (called forth by the will of the King of Baviiria) de> 
lerres especial attention. Thus, Lib<;rty Hail, with its huge bronze 
memorial tabieti, will infuse new ideas and thoughts in the mind of 
nations, which, howerer they may be impiirted, we are much in need 
of. 

Kehlbeim is situated about four leagues above Donaustauf ; op- 
posite which latter place the Walhulla reflects its shadows in the 
waters of the Danube. Celebrated for years past by its valuable 
limeatoae quarries — another connideratioD hns induced Lewis L to 
•elect it for the site of his new oreatiou, viz., it being the place where 
the Ludwig canal disembogues into the Danube. In the nearly right- 
angle space which the river nnd canal form here, the terrain ascends 
oousiderubly, and forms, tovr.irds the Danube, an elevated steep wall 
of rocks. It is on this commindtng plateau that Liberty Hall is being 
erected. The main structure, a huge rotunda with a dome ceiling, 
form< a odo-decagon (Achseneck) of 20(> feet diameter in the greatest 
wldtli of the hall, exclusive of the outer groined vaulted arcade that 
Mirrounds it; the outer ball abuts to a height of 60 feet (including a 
flat rooQ against the dome structure, and round the outer vaulted 
ball extend the groined vaulted arcades, of a joiut height of 22 feet, 
including the groining. The building will ri«e, up to the highest 
point of the lantern in the cupoUt to the elevation of 175 feet. 
The height from the vaulting to the entablature is 100 feet. Beneath 
the latter extends the outer triumphaUarea, conslBtiog of double 
arch-openings, separated by two pilasters, all round the octo«decagon. 
Above the entablature, three steps surround the outer dome vaulting. 

The stair?, from the entrance, lead up to half the height, straighlto 
the main building; they then branch off, laterally, in two uscents. If, 
tlierefore, we step in the centre of the building, we are sur* 
rounded by a cycle of columns, whose diameter, from the centre of 
one column to the opposite column, through the diagonal of the ro« 
tnnda, measures 100 feet. Eighteen columns rise from the floor, on 
the radii of the octo-deeagon. They are monoliths of granite, and 
raeasure (including bases and capitals, of white marble) 27 feet, and 
have a diameter of 4 ft. 4 in. Above these, sprh)g circular arches 
with arcbivolts, also of white marble, and the eighteen mural surfaces 
above them are of yellow marble ; on these are inscriptiooal tablets of 
vfaite marble. The space above the eighteen mural surfaces is di- 
vided by double arch openings, with pilasters and semi-columns. 
Beliiud these, extends the inner triumphal area. Above these arch- 
openings of the inner triumphal urea, the vertical portion of the 
building extends to a height of 84 feet above the inner floor. The 
inner dome vaultiog rises thence to a height of 30 feet up to the 
lantern, whose diameter in the clear, is 31 feet. Behind the circle of 
coluiDn.o, on the ground floor, extends an arcade with groined vault- 
ings, which the architect iutenrls to dress with dark red marble, tba 
effect of which will be surprising. This arcade is surrounded by a 
cella-wall of 8 feet thickness, which latter divides the inner from the 
outer arcade. According to lliese measurements, the plan, elevation, 
and secttoDs of this gigantic structure may be easily conceived. 

This huge rotunda and cupola structure is merely destined to be 
the shell of its internal, strictly monumental, kernel. If we again 
go to the centre of the podium of the ball, under the lantern of the 
cupola (which ahne will light this huge space), we shall see ourselves 
anrrounded, at the distance of 40 feet, by a ring-formed stytobate, 
which has no entrance, save by one opening, opposite and in a right 
line to the main entrance of the hall. On this (continuous) stylobate, 
•tand, Id a circle, ihirhj-four coLissal Victories, in pairs, close to each 
other, before the column!", and holding each other with one band* 
with the other, each pair grasps a bronze shield, made of the enemi'V 
cannon. On the gilded front of these shields are inscribed the names 
of the different battles, See., and the names of the leaders will be put 
in the corresponding marble tablets on the same wall-face of the octo- 
decagon. The backs of the BbieUls will not be gilded, for the pur> 




pose of showing the metal they are made of. The winged Victories 
are each 10 feet high, and of white narbte, and form, with the man 
of shields which they bear, an unterrupted and most imposing cirela ; 
this being only open at one place — the main entrance. They are to 
be made after models of Master (s/c) Schwantbaler. 

In coDclusion, it is to be remarked, that the king of Bavaria baa 
ordered that not one piece of wood is to be used in this structure, 
which will consist entirely of Kehlbeim limestone, granite. Slander'* 
marble, iron, and copper, with which latter metal the cupola and the 
entrance-hall will be roofed. The very foundation of the walls 
had to extend, at places, to the depth of 50 feet, owing to the in- 
equality of the terrain, is, in itself, a vast complex of numberless 
arches and vaults, welt worthy the attention of builders. The iage* 
nious manner in which the architect lias executed the double vaulting 
of the dome is not to be passed over in silence. The name of this 
worthy master is Sir Frederick Gaertuer, P.R.A. of Arts at Munich. 

J.L -?. 



DISCOVERY OF TERMESSUS. 
The site of Termes5ns, one of the largest and most important citiee 
of Asia Minor, has long been a matter of duubt. The recent travels 
of Lieut. Spratt and Professor Forbes in Lycta, have however settled 
the dispute, and to these enterprising travellers we are indebted for 
a discovery of great interest in aa arcbitectural point of view, and 
one which adds to the records of ancient art a whole ci^ filled with 
Roman edifices, many of them very important and in an excellent state 
of preservation. Of these, one of the principal is the ancient theatre, 
which is minutely described. The nature and extent of the discove* 
ries will be seen from the following narration : — 

" The valley became more and more confined. We were evidently en- 
tering an iraportaat pass ; erery here and tbere were traces of fortifica* 
tiuQs: suddenly, in theDurrowest part of ttic iforge, we came u(ioa a raoge 
ftf perfect and admirably built Heileoic walls, alretcbiag acruiss it, forti. 
fied by tnwera, and passable only by the aocienl and narrow pathway. 
The foriiticaiioQs loeutiaaed by Arriao, tlie pass througb which the army 
of Alexander marched, Be«ioed before us, and at e»ery Itira we eipeitwl 
to see the walls of Terraeesus. Our guide pointed to the summit of the 
motintaiii above us, and said be had heard of ruins there. Abuut a mile 
beyond the gateway, we reached a khan, consistiog of three stone build- 
ings, aod a cotFee-house, kept by Turkish soldjers, acting as guards to the 
pass. H«re we put up for the night, not a little graliGedhy the atiaurance 
giveti us by one of these tuen, that the report of ruins on Ibe (leigUbouriog 
mouulain was true. 

Early in the niorniog we commeDced the onceatof the mountain, to seek 
for the ruined city. The Qrst part was orer steep aod rocky ground, but 
after a time we came upon an ancient roadway, leadiag (owards aa opea- 
iog in the oiouolaia side between two towering rocky peaks. Following 
this road, which was buried in trees, and encumbered by underwood, for 
an iiour and a half, we suddeoly came upou twa ancient guard-houses, 
almost perfect, oaf ou either side of the way. We did out linger tu irac« 
any coooecling wall, but hurried antioasly oo with sanguine expeclatiaos. 
Fur nearly a mile we met with uo other traces of ruins ; some sdrcopbagi 
were at length discovered among the thicket, and near them, on the fa^o 
of a great rock, were carved in large letters, the words IIAATONIIIOS 
4"IA020*05. 

Suddenly, after crossing a low wall, we emerged from the thicket, and 
entered an open aud flat area between the two great rocks, aod walled lo 
by iaaccessitile precipices. On it ruias were profusely scattered ; oume' 
rous tomba and sarcophagi, fallen buildiuge of large size, and a temple, 
the ornamented duarway uf which still sloi^d, fronted by a goodly flight of 
steps. Fluted columns of large drmeosions lay strewed in fragments 
upon the ground. Uuwiiliug to delay until we had ascertained the full 
extent of the city, after a hasty glance we proceeded to the upper end of 
the platform. Here the valley became more contracted, and a strong and 
perfect wall was thrown across it. V^'ithia this, ruius of nobler style and 
biuro perfect preservation appeared, especially a palatial buitdiog of great 
extent, havtog numerous dours aud windows, aod almost pertect to the 
roof; like the others, it was constructed of rectangular blocks of lime- 
stone, without intervening cement ; before us, on what appeared to be the 
mount-tin tup, a third wall appeared, to which we ascended, eipecttng to 
find the acrQ|)otis. Hitherto we had met with do mention of the city in 
any of tbe ioscriptions, but, on ascending Co the Ia8t>mealictned wail, w« 
came upon an inscribed pedestai, which assured us we were in Tflrmessns, 
a name shouted out by the finders with no smalt delight, and echoed by 
the old rooks, as if in coailrmatioa. It must have b«oa oaw to thorn alter 
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bavhi^ reslH co loD(f tmspokeo. Oo reachiog the third wall, oar surprtse 
w«» great «l fiadiag thai hitherto we had been wandering M it were oalj 

tin the Te«libule of the city, aod that Termessus itself wag yet to come, 
built oo the luountain top, even as Arriao has recorded. It stood on a 
platfann, surrounded bj a natural wall of crags, three to four hundred 
feet high, except oo the east, where it terminated in a tremendous pre- 
cipice, diving into a deep gorge, opening into the Pampbylian plain. 

Af^er cro»sing the third wall, our attention was first attracted by an 

aveooe, bordered on each side by a close row of pedestals, tcrmiDated at 

each end by public buildings, apparently temples. These pedestals were 

almost all inscribed, and the imscriptiuDS iu good preservation. One of 

heoi was of peculiar interest, conGrtniog this site as Termessus Major, 

EPHHXlEnmnN MEISONflN nOA15. 

Above the avenue to the west, appears to have been the habitable por- 
tion of the city, — the buildings there, which are all fallen, having Ibe 
aspect of the reo^aios of dwelling-houses. To the south and east ihe 
groood is covered by public edifices, many iu tolerable preservation, others 
prostrate, — all of subslMntial architecture. In the centre is an open 
levelled space, which, from ao iDscriptioo, proved to be the Agora. In 
the midst of it stands an isolated rock, about fifceeD feet high, surmounted 
by a plain sarcophagus, below which, at the bend of a flight of steps, 
kewn out of a rock, is a recess with a seat (a Bemat). There are atso 
niches for votive tablets. The area of the Agora is undermined by exteo- 
tive cisterns, ihe roofs of which are supported by massive pillars and 
•rchea. This area seems, during the Middle Ages, to have been inclosed 
by the walls and celts of a monastery, one of the very few remains of 
Cbristiao origin at this site. Termessus was the seat of an episcopal see. 
Aroaod the A;;ora are the most important public buildings ; the most per- 
fect of these is a great square erection with highly tini^hed wails, orua- 
mealed with Doric pilasters, and having only two windows, placed high 
«p. A smaller and similar building stands behind Ihe larger, the must 
promioent object among the rains, and by its side a second, in front of 
which sre two pedestals, bearing inscriptions, one in honour of Plato, who 
appears to have been held in high esteem by the Termessiaus, and the 
oUmf dedicated to the Muses, of whom this was probably the temple. 
B; Ihe side of the Agora, and on the left of the great square building, are 
thefiallen ntraaina of a Doric temple, apparently (from an inscription) de- 
dicated tu the suD. Some of the blocks are of Parian marble, and are 
fnngmeots of scnlptared frieses. A search and cicavatiun among them 
^ would most probably lead to the discovery of many works of art." 

^^^ ANCIENT SYRACUSE. 

H faper read liy S. Akgkll, Esq., at the Royal Inttttute qf Brilith Archi- 
B tect9, Jan. 11, 1847. 

^t The ancieat Syracuse occupied the first rank of all the cities of 
~ Sicily, or M:tgna Gr«cia, in point of extent and political importance j 
and there are few remains of ancient cities, even in Greece liersetf, 
vfaicb are more interesting to the scholar or the antiquary. 

I visited the ruins and the modem city in coinpitny with some 
fcllow-studenls in the summer of 1822. The classical interest uf 
the spot, the beauty of the situation, and the splendour of the climate 
(ittted by Cicero for its suushiae in every day of the yearj were such, 
(iMt Dot «ivea a week's painful iinprisoument in the quitrantine, on a 
MbKqnent occasion, could diminish my feetioga of admiration for 
drit reoowned spot. 

The present paper being principally devoted to the architectural 
description of the ancient city, 1 will not occupy the time of the 
meeting with a long account of its history : it will be sufiicient for 
oar purpose merely to refer to the tradition of its having received 
it0 inhabttantf, in veiy early ages of the world, from Egypt and Plice- 
nicia; that they were driven out by the Siculi, who, in their tarn, 
vere replaced by a colony from Corinth, led by Archias, one of llie 
Heraclidas, in the second year of the eleventh Olympiad, or about 
732 years before the Christinn era. The city was named by them 
OrtygiB, Of the island of quails (the Bame oatne wui originaily given 
to ttie island of Detos). 

We have the united testimony of ancient Itisitorians and poets to 
tbe edect, (bat the city rapidly increast'd uniilil arrivt'd at so great 
•o eitent, and to such a degree of splendour, that Thucydides (long 
before it reached its summit of prosperity under Diouystus) acknow- 
ledged it to be equal in size to Athens; and Cicero tneiitious it, in 
ooe of his orations, as the largut and most magnificent city in 
Greece.* 

Th« city was under different governments until freed from the ty- 
ranny of Thrasybulus, 446 b.Cm und stxty-une years afterwards it wuis 
usurped by the Dionysii, who were expelled by Tiraoleon, 343 B.C. 
The celebratfd part it look in the wars with Carthage, its memorable 

■ L'rtxm Sjrracotts murlniain nse Grwcvam urbiom paictacrrlnuuuqiu eraniaia uep« 
«M|sU*.-C)c. Orm, it in Ver, Ub. iv, 



eondicts with the Athenians, and its sad and mighty fall, after eodur- 
ing a three years* siege by the Roman conqueror, Mureellus, are 
events so well known to every scholar, as to require oo further alia* 
sitjn to on my part a\, this meeting. 

In after years, the Saracens completed the ruin the Romans coc»> 
menced ; and a.d. B27 Syracuse resigned to her rival, Palermo, th« 
proud title of Capital of Sicily. From that time the city bus dwii> 
died into corapurative insignificance. Her population at the present 
time does not exceed 12,000; and that commerce which once filled 
its glorious harbours with the ships of Rhodes, Alexandria, and Cur- 
thage, is now confined to a few speronaras engaged in a miserable 
coasting tnide. 

Syracuse is said to h^ive derived its nnme originally from the 
neiglibouring Matsh Syraco (now called 11 Pantano)., and situate ou 
the right b»nk of the Anapos: it was afterwards called Tetrap9Li», a 
city formed oi /our distinct quarters, and these were named Urtygia^ 
Acraditta, Tycha, and Neajmlia. 

According to Strabo, the circuit of the ancient walls was SO stadis, 
or 2'lk miles, including the suburb of Epipulae, which was to the wes^ 
ward of Neapolis, and commanded the whole city. At the extremity 
of Epipols was an almost impregnable fortress, called Euryale, metBf 
tioned by Livy, and other historians. 

The great port of Syracuse— one of the finest ia the Mediterra- 
nean — IS about five miles in circumference. As you enter from tlw 
ocean, to the left hand is the rock Plemmyrium, distant from th» 
opposite shore of Ortygia ubout half a mile, it was across this en- 
trance to the port that the Syracosans, by advict* of Hermocrates, 
threw a strong chain, and thus blockaded the Athenian fleet. 

In modern times, the great port of Syracuse has its name connected 
with a glorious event; for it was here that Nelson revictualled bis 
fleet previous to the battle of the Nile. The lesser pert is on th« 
other side of the island Ortygia ; it was called Portus Marmoreut, 
according to some authorities, trom thn bottom having originally been 
paved with marble ; but perhaps with more probability from tb« 
costly buildings which lined Its shores, 

I will DOW endeavour briefly to describe the four quarters of tli* 
city, commencing witli the must ancient one. Ortygiu was formerly 
considered the must important part, in consequence of its commani^ 
ing the entrance to both the ports. The tyrants established their 
residences in this division, and added, from time to time, to the forti- 
fications. The Romans also, when roasters of Syracuse, regarded the 
situation of Urtygia in the same important light, and prohibited any 
native citizt-n from residing in that portion of the city. 

The Tem|)le uf Minerva was the most sacred and important builtS 
ing in Ortygia : it now forms the cathedral, or duomu, to the modern 
ctiy, to which purpose it was converted during the 12lh century, 
when the Goddess of Wisdom was obliged to resign her sbrine to 
"Our Lady of the Columns ;" fur such was the cbauge in the dediea* 
tioii of this edifice. 

The temple was of the Doric order, peripteral and hexastyle, with 
fourteen columns on the sides. The lower diameter ia about six i^H 
seven inches, and the height twenty*cight feet ten inches. The cha- 
racter of the order rt'sembles the Agrigentine exmnples.* Twenty- 
one columns of the Peristyles, with portions of the entablature, ac« 
still standing; but, unfortunately, they are built up in the outer waUs 
of the duomo. The two columns of the Posticum also remain. TIm 
columns, unfortunately, have been disfigured with modern plaster and 
additional mouldings; aud it is much to be regretted that these, by 
some oversight, have found their way into an imporiaut work on 
Magna Giscia, and are there shown as part of the ancient work, it 
was only ufter much entreaty aud persuasion, and oflering ample se- 
curity, in case of injury, that the church authorities (who, uufortn* 
Qately, in Sicily, arc not so devoted to archatologicdl pursuits as tlj» 
clergy in this country) gave us permisaioii to raise a scaffold, uud cleur 
awuy these unseemly eiicutnbrauces. 

Cicero has given us an excellent description of the gorgeous mag- 
nificence of this temple, which, spared by the piety of Marcellus, was 
stripped of every thing but Ihe roof ancl walla by the rapacious Vet- 
res, "its doors,'' Bay^ the Rom.iu orator, " were the theme of uni- 
versal eulogy, exhibiting the labours of Hercules, curiously wrought 
in ivory, the angles of each separate panel being adorned with golden 
bosses of exquisite workmanship, while a Medusa's head, formed of 
the same rich material, shoue above the portal, surrounded with its 
bristling snakes." We learn also from Atbensus, that upon the ea- 
terior summit uf the roof was elevated an euurmuus shield, conM- 
crated to ftlinerva, and visible to a great distance by the refleclioo of 
the solar rays. A custom prevailed among the Syracusao sailors, to 
■ 1 ■ — % 

• I ^vc BbowD tile captuli half Ibc r«*l siM. Th« kdU cap may b« con«ldpr«d m a 
(ood exuaple of the hrgurlte ilci^o <1 CiveitM, or Uirl'a Dcak mouiUins of Iti* aactcNi^ 
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•Pcurc a safe return from tbeir voyage, of carrying from an altnr near 
the Temple of Juno some ashes' in a clialicp, which, with flowers, 
boney, frankincense, and other aromatics, lliey Ciist inlo the sea as 
soon as Ihey were about to lose siglit of tliis shield. The interior of 
the walls of this temple were covered with paintings, amongst which 
was an equestrian combat of King Agathocles, one of the most es- 
teemed works of Syracuaan art; this, with twenty-seven other iid- 
mirable pictures, did the unscrupulous Verres carry awi)y. According 
to tradition, Archimedes drew an equinoctial line in this templf, and 
Mirabella sjvtt that in 1&S2 the commissioners appointed by Pope 
Gregory fur the correction of the calendar came to Syracuse for the 
purpose of examining it. This building has sufTered much from 
earthquakes, but I strongly suspect the hand of man has been the 
great destroyer: ttie modern facade of the Borromim school forms a 
strange mixture with the rigid Doric of the ancient peristyle. 

Of the Temple of X)ian.t, two Doric columns with a small portion 
of entablature alone remain. To judge of the eflVct of them is no 
very easy matter, for the columns are unfortunately encased by the 
walls of a modern dwelling, and the capitals are absolutely inclosed 
in a wretched closet. Notwithstanding this sad modem degraduioo 
of the great Diana's fane, these scanty remains possess considerable 
degree of interest, as belonging to the most ancient temple of Orty- 
griti; and it is a curious circumstance, that the style of the columns, 
with the bold swelling capital, strongly resembles the order at Co- 
rinth, the mother city. The Setinus and Pactum examples hav« abo 
a great resemblance to it. The iutercolumnialion must have been 
very small, there being only 1 ft. Gl in. b»'tween the abaci of the two 
capitals. lam happy to state, that since my visit to Syracuse, the 
Duke of Serradifalco fa nobleman so well known to us all for his suc- 
cessful architectural researches in his native country, and for hts con- 
tributions to the library of the Institute), has discovered the lower 
portions of these culumns. Near tins temple stood the celebrated 
Baths of Dajfhne, so n^imed from a laurel grove sacred to Diana ; Ihe 
•pot is now called Bagnara, and many remams bare been discovered 
Dear it. 

The celebrated fountain of Arethusa next clatms our attention. 
This classic spot, sacred to the nymph to whom divine honours were 
offered, and upon whose shrine wen Hi-rcules sacriSced, still pours 
Jorlh its iibumi.mt supply of fresh water as of old, bnl alas how dif- 
ferent its present state! It is now the public washing place of the 
town; and when I saw it, a number of Hungarian soldiers were 
lounging about it, enjoying their mmrschaums, uuconscious of the fame 
of the spot, or of the gibes and wit that the Syracusaa laundresses 
were indulging in al their expense. 

According to Diodorus, the celebrated building, the palace of sixty 
couches, which in magnitude and splendour was so superior to the 
temples, thut the guds, from jealousy, are said to have destroyed it 
Liy tlmnder, was situate in Orlygia. This, together with the palace 
and gardens of Diooysiiis, the citadel surrendered by Dionysius to 
Timoleon, the Palace of Uiero, afterwards the residence of the Ro- 
man prstor and proconsuls, and the workshops of the infamous 
Verres, have all disappeared, and their sites are now occupied with 
moderu fortifications, and narrow streets of miserable dwellings. 

1 now proceed to the adjoining quarter of the city, called Acradioa, 
describtfd by Cicero "as the secund city, containing a spucioui fornmp 
a beautiful portico, and an ornamental prytaneum, or public hall, fromi 
which Verrps stole the inimitable statue of Sjppho, the great work 
of Silanion/' Of these buildings there are now no existing remains. 
It is, however, probable that the Church of San Gioviinni occupies 
the site of an ancient temple ; and Mr. Hughes, in his admirable and 
elaborate description of the city, supposes it to have been the Temple 
of Jupiter, ia which Hiero suspended the Gallic and Illyrlan spoiis 
presented by him to the Roman senate ; and from a pussage in which 
Cicero upbraids Verres for idtowing a piratical corsair to s.itl inlo 
the port, and penetrate up to the very forum, we may infer that the 
forum was placed near the Isthmus. 

In this quarter of Acradina are several of those Lalomitc, or stone 
^^^^ quarries, which are so numerojis in Syracuse. The most teraarkahle 
^^^K one is perhaps the one attiiched to the Capuchin convent, and now 
^^^r converted into a garden, forming one of the most beaulirul and retired 
^f spots that possibly could be selected for devotional study. 

H There are alao'variuus subterraneous remains in this quarter, with 

H vaults constructed of earthero poU>, and the ruins of a bath ex&ivuted 

■ by Landolina, iu 1SU4, in which was luund the beautiful Torsu of 

B Venus, now forming the most valuable specimen of aucieat sculpture 

I to be found in the museum of ibe modern city. 

H The celebrated catacombs are in the quarter Acradina, and whether 

I they are the works of the Syracussos previous to the Rumau cun- 

H qiiest by Marcetlus, or subsequeot to that period, ia still a matter of 



At all events they are prodigious works. Denon describes them am a 
perfect subterranean city. The principal street or avenue in the 
catacombs is about eighteen feet wide and ten high, with numerous 
recesses and chumbers on either side, with separate receptacles for 
the bodies, in one of which I counted no less than fifteen divisions. 
Swinburn relates that he saw a gold coin of the lime of Icetas just 
taken out of the jaws of a body found in a tomb here; this must have 
been the Naulon, or Charon's fare. 

Along the main street, at intervening distances, are transverse 
streets, forming at tbeir inlerieclions square and circulir apartments, 
which are generally vaulted, and in some of them are conical aper- 
tures for light and air. Around these chambers are numerous re- 
cesses, symmetrically formt;d. In some parts the walls are covered 
with fine stucco, and there are the rem dins of painting, with roooo- 
grams and symbolical devices, the works probably of the parlv Chris- 
tians. An old Capuchin monk acted as our cicerone in going through 
the catacombs, and the effect of his slow and solemn step, and the 
glare of the torches through this city of the dead, will not be readilr 
effaced from my memory. 

Of the walls of Acradina there are still remnintng considcrabli 
vestiges, and the rock itself is in some places formed iuto battle* 
ments. 

Not f.tr from< a gap in the rock, called SealaGrcca, where the quar- 
ter of Acradina terminated, and that of Tycha commenced, may be 
traced one of the principal gates of ancient Syracuse, and which, like 
some of the other gateways, was admirably contrived for defence, 
the assailuDts being forced to expose their right side, which wns un> 
protected by the shield, to a great feuglh of wall, and the missiles of 
its defenders. 

From Scak Grnca a broad road traversed the city to the point 
Ortygia, lined on each «ide by strong walls and tower*. F;uello 
stales, tl>at a little beyond it, in the qinrter of Tycha, stood the town 
calli'd Galeagrrt, where a Roman soldier, during the cooffreuces of 
Epycedes and Marcellus, by numbering the courses of stone and com« 
puling their height, found the wall much lower thati common opinion, 
and scalubie by the ordinary ladders. By Iht^e means Marcellus took 
the city in th^ riiglit, during a festival of Diana, when llie inhabitants, 
more attentive to llieir superstitious observances than the meaos of 
defence, were in a state of great intoxiciition. 

Thi* quarter, Tycha, is described by Cicero as the third citv? and 
be says it was so named from the Tt-raple of Fortune within its pre- 
cincts, iuid that it contained a spacious Gymnasium, and many sacred 
edifices. Of this once splendid quarter of the city little now reraiins, 
excepting large sepulchres cut in the Toclts, channels of aqueducts, 
and vestiges of the city vvidls. To account for so large a spice being 
so completely cleared of llie remains of the numerous buildings whicti 
formerly occupied it, one i^ almost led to the supposiliun that, froia 
the facility of transport given by the immedtiite viciuily of ttie port, 
the materials most have been transported to other shores. 

Neapolis is the fourth quarter of the city mentioned by Cicero, and, 
as its name implies, was the last built. U was adorned with a theatre 
of vast dimensions, two superb temples — one of Ceres and another of 
Proserpine— and a very beautiful colossal statute of »/Jjx>ilo T<.menitt»^ 

The theatre is perhaps the most perfect of all the aucii^nt bnildiags 
of Syracuse. It w.is the largest in Sicily, and is computed tw have 
contained 3U,00Q persons, lis situation, on a rising ground, commands 
a magnificent v'xuvi over the ports and surrounding cuuatrv. The 
greater portion of the seats are cut out of the living rack- 
In my examination of this editice I had the great advantage to pos* 
sess the elahorale and careful studies made lu Hie previous year by 
Professor Dunaldson; and as these have been giveu in so admirabla 
a manner by that accomplished architect, in the supplementarv volume 
of "Stewart's Athens," it is unnecessary for rae to uttempl'a fuither 
d' scriplion of a work already so familiar to the members ol this In- 
stitute. 

Above the theatre are numerous excavations in the rocks, remains 
of water courses, streets, and sepulcliTes, One, more perfect than the 
rest, is called the Tomb of Archimedes ; and altbougb the sepulchral 
slele, with the sphere and cylinder carved upon it, jre uo longer to 
be found lo authenticate its ideality, one feels unwilliug to douot that 
this must be the very mmmment discovered by Cicero, aud prooounced 
by him us the sepulchre of the immortal Archimedes. 

Not far from the theatre are the reinaio^ of an amphitheatre, which 
was also in part excavated from the platform of living rock. Tlw 
arena, seats, corridors, pudium, subterranean cells, and water-duels 
are still easily tr.tceable. The constructiou is evidently Roman. 

The extensive quarries, or Lalomia, are principally 'in this quart* r 
of the ciiy. They are said to hav« been excavated by the Attienian 
prisoners, and afterwards used as places of coufineuieot. No greater 
contrast can be itnagiQed than ibeir former with iheir present state ; 
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for Iboiie once jjloomy abodes of the victims of Dionysius are now 
flourishing with the luxurious vegetation of the pomegranate Mod the 
onogp, and are watt-red by the transparent streams which still flow 
a>oag the ancient channels ; >ind tlie spot where the iofiimous Verrt-s 
iDcarcerated not only Syracu<:nns, but Roman citizens, is now termed 
" // Paradtto.'* In this Latotnia is the church of San Nicolo ; und«^r 
which is a chamber excavated from the rock, 64 ft. G in. long, 22 ft. 
6 in. wide; and from the remains of a water-duct at one end it was 
probably used as a re!er\-oir. 

I must not pass by the curious cavern called the ear of Dionysius^ 
which ia about 170 feet in depth, 35 feet in width, and GO feet in 
height. It is stated that Dionysius constructed this cavern on acous- 
tic principles, for the pur|iose of overhearing the conversation of the 
prisoners confined within its walls. There is beyond doubt a wonder- 
ful power of conveying and incrensing sound in this curious vault; 
but an examination of it, including the somewhat hazatdous a^scent 
with ropes and pullies to the cuvity near the top, impressed us with 
the notion that this power, as i<i the case with most echoes, is more to 
be ascribed to accident than to art. 

Neapolis was also adorned by a colossal statue of Apollo Temeniles, 
ich slurd proudly pre-eminent on a rising ground, and was pre- 

ved, says Cicero, by its mngnilude, from the sacrilegious grasp of 
Verres, Suetonius states, thai it was contemplated by the emperor 
Tiberius to place it in the library which he had built, or restored, in 
honour of Augustus; but that he was prevented by the Deity in a 
vision. 

The ruins of the Temple of Jupiter Olympius are situate on agentle 
eminence on the right bank of the Anapu», overlooking the great porf. 
Portions of the shalts of two Doric colmtins nlone remain standing ; 
but 1 am rather doubtful whether these are in the original position. It 
ia to be much regretted, tlmt so little is left oJ this templo, which, in 
its original state, was described ^s the richest monument in Synicuse. 
In its adytum was placed the famous statue of Jupiter, esteemed one 
of the three* most noble represenlHtions of that deity ever produced, 
■od from which Dionysius stripped olFthe golden m.intle, replacing it 
with one of wool, accompanying his robbery with the impudent apo- 
logy, that gold was loo heavy in summer iind too cold in winter for 
the king o( the gods, but that wool was adapted for both seasons. 

1 believe I have now generally, though i fear verv imperfectly, de- 
scribed tlif principal remains of the four quarters of the itncieut cJty j 
nod I will trespass for a few minutfs longer only upon the attention of 
the meeting, by making some short observations upon the suburbs and 
outworks. 

Eptjyol^, so celebrated in the sieges of Syracuse, is to the westward 
of Neapolis, on a spot (as its name imiwrts) commanding the whole 
city, it was inclosed by Dionysius within those remarkat>le fortifica- 
tJoDs and walls said to have been constructed by him in the incredible 
short space of twenty days, and upon which he employed 60,000 
workmen and 6,000 yoke of oxen. 

It was also defended by a fort, which, according to Fiitello, was 
called by the Greeks Liibdato, but Mr. Hughes is of opinion (judging 
from the descriptions of Thucydides and DLodur^is) that Labdab Wiia 
conaiderably lower in the descent, and tliat the fort in question was 
the celebrated Hexnpylon, a work co istructed with extraordinary mili- 
Ury skill and art. Mr. Cockerell (and 1 cannot appeal to a higher 
authority in these matters) states thut he considers the remains of this 
fortress to be the most admirable specimen of ancient military archi- 
tecture he had ever met with in all his extensive travels. 

The principal entrance is admirably constructed for defence, with 
flank wall«, from which the assailants were exposed to the attack of 
the defenders. Some of the walls are of solid masonry, 12 feet in 
tbickoeas. (Jthers, of that species of construction termed Emplect(m,i 
are diteen feet thick. At twu uf the angles of the walls are square 
towers of solid masonry, and there are several remains of fosses, 25 to 
30 feet deep, cut in the solid rock, and defending the accessible ap- 
projches to the castles. In une partis a subterranean passage, nine 
feet wide nnd twelve feet high, leading in an inclined plane from the 
c^atle to the fosse, probably tor the use of cavdiry ; and iu other parts 
of the walls are small openings, about two feet io height, and siutBcient 
to allow a mao to creep through, by which thi^ sorties were probably 
made. 

The suburb of Epipols was terminated by a second almost impreg- 
nable fortress, called Euryale, mentioned particularly by Livy in his 
account of the siege of Syracuse, by Marcellus. In the 17th century 
the village of Belvedere was built on this spot, but oo vestige of it 
00 w remains. 

The river Anapus, so much vaunted by the poets and historians of 

• One, In the Raman capital, fnim llaccd»nls ; ■ KC«i4 nt Pontas ; and tltt tlilrd st 
ByTMcuat.— Cic. Id V«r.. 2, lib. tr. 
t Flu. Nal. UUt., Ub. iS«, c. 22. 



old, is DOW a small stream, and its hmks covered with lofty reeds and 
aquittic planlii, growing so luxuriantly as almost to impede our pro- 
gress in a smull boat. We contrived, however, to reach the beautiful 
fountain ofCyane, a natural basin uf about 50 feet in diameter, aul 
celebrated by the poets us the spot where Pluto made his descent 
with Proserpine. We here saw the elegant Papvrus plant growing ia] 
great perfection, and it is said to be tue only spot in Europe where 
this rare plant tluurishes. 

It has been remarked that there is no ancient example of any stale 
so circumscribed in territory, extending so far and wide its influence*, 
as Syracuse. In military fame she was equal to LacediemoD, and con- 
tested successfully with the Athenians fur naval pre-eminence! Her 
laws excited the admiration of Aristotle. The great Thebao baxd 
sung the victories of her conquerors in the games uf Greece. From 
her power emuDdled the coluniea of Acre, CasmenSf and Camarina. 
Her resources were so great, that Gelo off-red to assist the Grecian 
states in their armament against the Persians with 26,000 troops and 
200 Triremtn, and, in addition, to supply provisions for the entire 
army of Greece, during the coatinuance of the war ; and the perfec- 
tion she had uttained to the fine arts was such as to soften the hithert't 
rigid h.ibvts of hf-r Roman craiiquerors, to refine their taste, and to ex- 
cite and ensure their clemency. 

Fazelto tells us that her skill in works of gold, silver, and embroidery, 
WAS pruverbial ! The extent and magnificence of her buildings we 
have already adverted to. The superb medallioni of Philialides suffi- 
ciently testify the superiority she had attained in the numismatic 
art; and of the extent of her sculptural embellishments we may furta 
some idea from the remark of Cicero, tliat the Syracusaos lost more 
9taiue% by the rapacity of Verres than they did men by the vietoriet of 
Marcellus. 

The indefatigable Cupodieci* presents us with a glorious list of 
warriorii, statesmen, poets, philosophers, and men of science, whom he 
claims for Syracuse ; and prou<l indeed must that city be which could 

t>raduce Agathocles and Dionysius as commanders! Phiiislut as an 
listorian i ihe poet Theocritus, and, greater by far than all these, her 
own Archimedes! 

I trust this feeble attempt to describe the ancient Svracuse, will be 
excused, with all its imperfections; and most amply Buall I be repaiti 
i( the interest of this meeting has been in the least degree promoted 
by a short account of that city, where the friend»hip of Damon and 
Pythias was fostered, and whose inhabitants derived their greatest 
pleasure in listening to the verses of Euripides! 

* The compiler of forty folio volam«« on cho ■ailquitlet of bia aaUve diy. 



INSTITUTION OF MECHANICAL ENGINEEUS. 

A second meelinfi;^ of the promoters for establishiniK a nntioaal " Institu- 
tion of Mechanical Eiigtueers " was held at (ba Queen's Hotel, Biriuiufr- 
ham, on Wednesday evening, the 27th ult., when it win at once resolved 
to estublisb the Institutiun. The meetiog was attended by Mr. Georgtt 
Sl«ph«oiiou and about 70 other n^entleioen. The object lu establishing ibe 
Instilulion was expkiDed by Mr. McCunnell. It la to enable mecJiaaicd 
and FrtKineerB eiignged in the vuriuus maaufacluring uiid railway establish • 
tnenls of the country to meet and correspond. The eurJy prugres;i of th<i 
Infttiluliou huving been briedy sketched by Mr. >IcCoaiieil,aad the formal 
resolutions adopled fur cooducting it, — 

The President elect (Mr. Stephsnsom) addressed the members at some 
length, adverting (o the difhculties he bad eucouuleied in bis own cutij 
career, when, without education, assistance, or uiipreaticeship, aud in tli4 
face uf a vast amount of prejudice, be had succeckled m battlmg hi* way, 
unlil success rrcwned his eLeriioos, He enjoined perseverance a« etaeulial 
(o ft young eogineer, painted uM the fully of ut tern ;j ting impo»sibilitied, (or 
there was, be said, a law which gonemed mechituics, us everything else ; 
Ihera was a pniat to which mechHnical bkill could be carried, and oo 
further. Mr. Siephensoa concluded by objierving ibal he »ho>itd aid thi« 
rising Inslitulion by every nieans in bis puwer. The cuuucil, and oiher 
oiHcers were afterwards appoioled, and a general niceiin^ v( the oietubera 
is to be held quarterly. A dinner afierwurds took place; and io ib« 
coarse of some observalions duriug the after ntdtrtint, Mr. Slepbeueua 
eitid — *' ( hare worked my way, but I have worked as liard as aoy inaa 
in tbe wurld, and I have overcome ubstacks wliicb it falb (u the lot of 
but few men to encounter. I have known the day when my sua \\a» a 
child, that after my daily labour was at an end. 1 have gone boiue tyt my 
siagie room and cleaned clocks and watches, in order that 1 aiJ^^tit be en- 
abled to put my cbild to gcbooi. I had lelt luu acutely niy>etf lUe iuss of 
an ediii ulion nut to be fully nendiblc of how iitucb advuulMge one would 
be to him. I may say. loo, perhaps, wilbuul being deemed ej^ulislical, 
ihat I have mixed with a greater variety of society tliuo, peiliapH, auy 
iiiitn living. I have dined in mines, fur 1 was oute a uitut-r, and I lia\e 
diaed with kings and queens, and with all gradi-s uf nubility ; and Late 
6eea enuugh to inspire me with tbe hope ihal tn) exertions have uot Ih.«d 
without their beoeticidl results — that uy iahuur hm uot beeu lu vaiu." 



38 



THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 



[Fjlb. 



CORDES AND LOCKE'S ROTARY ENGINE. 

We have received a copy of a report by Mr. Josiah Parkes on the 
merits of " Cordes and Lucke'scondcasini; rotary steam eogine." This 
engine is a contrivance fur gaining power from the momentum or im- 
pact of steam, unassisted by its expansive force. Tbe apparatus is so 
simple, that tbe n.iture of it may bt' readily comprehended without a 
figure : it consists of a vertical paddle wheel, revolving freely in a 
cylindrical case, und each float or paddle in succession is exposed to 
the action of a current of steam ruHhing xgainst it from a pipe enter- 
ing the side of the cylindrical case tangentiully ; so that steam im- 
pinges perpendicularly on each flout. 

The action may be compared to that of an undershot water-wbeelt 
except that the steam does not act on the floats at their lowest positioUf 
but when they are about half-way between their highest and lowest 
position. The cylindrical case opens into a condenser, so that the 
steam may be said to flow from the boiler through the case into the 
condenser, meeting the paddles in its course. Tbe extremities uf the 
paddle-wheels do not quite touch the internal cylindrical surface of 
the case, and the expansive action of steam is in no way employed. 

Mr. Parkes makes out that under these circumstances the steam 
nets with, as nearly as possible, the same efficiency as in an ordinary 
cylinder condensing engine. He arrives at this result In the following 
manner : — 

" I muit first state that tbii kind of engine precluded tbe employment of 
ilic indiiBtor to atci'rtaiu its gross power, ai in ordinary cylJDder engine*; 
and even if that initrumcnt could have availed for the purpose, it was deemed 
to htt of far greater importance to meaiiurc the amount of force actually dis- 
posable, as delivered olT by the engine, rather than tbe power of the steuim 

,4tt action, which alone ii denoted Ly ihu indicator. To attain this end it 
ros neccsi&ry to fix upon some lufficiently uniform load to be applied to your 

'engine, as well as upon aome method of determining tbe reii&tnnce avercoroe. 
The load selected was a screw-propeller, lubmerged and driven round iu a 
lank of water, 16 feet by 11 feet iquare. The resi&tance was weighed by 
Mr. Davici's dynamometer, adapted to a strap-puUey on a counter-shaft, 
working intermediate between the engine and icrew-ahaft. 

These preliminary arrangements having been made, tbe engine was worked 
during lereral davi ; the quantity of water, as iteam, which passed through 
the wheel -case, aa well as through the itn all auxiliary engine which drove 
the air- paraps, being carefully measured on each occasioo. The reti&tancc 
shown by tbe dynamometer was continually noted ; the number of revolu- 
lions made by the wheel was exhibited by a counter; the pressure uf the 

'iteam as it entered tbe wheel-case, was observed on a tbermometnc ttcam- 
gauge ; the value of the vacuum in the iiOiecl-case was obtained by an ordi- 
nary gauge communicating with it ; and tbe amount of power employed to 
drive tbe air-pumps and maintain the vacuum, was atcertaincd by an indica- 
tor. The diameter of the steam-wheel in question is 11 feet / inches, and at 
&U2 revolutions per minute, its periphery travels at the rate of about 2o8 
mdei per hour. Tbe width of the wheel-case is 15 inchct ; the number of 
vanci and radial arms 2B ; tbe breadth of each vane G inches, the depth 7 
inches, and the area, theiefore, of each vane about 43 iquarft inches. The 
orifice of the iteam jet is of an oval sha[>e, 3 inches by 2 inches, set verti- 
cally. 

It appeared, after a great number of trials, that your engine gave the fol- 
lowing results, when using steam in the boiler at a preuore of 2] lb. per 
square inch above (be atmosphere : 

tt«talui1i>nt of irhvvl Kr m'tDUte .. M2 

Huraek |)uivcr prr dyuiinomeler .. S3 

Vmuuri la tba wtiFcl-CBM ., ., 27*3 to. pf mereary, 

\V«t«r espen^Icd per bur«e power luO lb. p«r boor. 

The same dynamometer and itrap-pulley were then transferred to yoar 
works at Newiiort, Monmoulfashire, and applied to a condensing engine 
made by Alessrs. Bowman and Galloway, of Manchester, having the follow- 
ing principal dimeniions, viz. : diameter of cylinder 30 inches, length uf 
stroke 5 feet. Prexiously to tbe experimenis, tbe engine was put into the 
best possiLle working condition. My indicator was applied to the cylinder ; 
the dynamometer to the engine-ihaft; cards were taken during several hours 
of continuous work, nnder an nniform load ; the index of the dynamometer 
was noted down every five mtnutes ; the water consumed, as steam, was ac- 
eurately measured. The subjoined may fairly be considered to represent the 
mean result of numerous trials : 



Speed of pitlon per mlnuta 
tIeBD prnsuri- ii«r todlcalor 
Mean vamium throngbout ttroke 



rWfeet. 

10-:U3 lb. per atjuare loch.. 

Iii-lijft 

'i^'i In. of mercury. 



Vacuum la coniteuacr 
Wai«r evaporated per hour 

Tbe indicated power amounted, from the above data, to 48*73 bones ; aad 
the water expended for each horse power, per hour, toGO-CS lb. 

The dynamonutric, or effective power, u denoted by tbe inatroment, was 



32-29 horses ; and the water expended for eaeb effective bone power, per 
hour, was 1005 lb. 

It hence appears that the power actually delivered off liy the cylinder en- 
gine, was leat than tbe gru»s or indicated power by 33*73 per cent. ; and, 
that a similar useful nfTect was ohtaiifed both from the cylinder, and yonr 
rotary engine, with the same expenditure of steam and fuel." 

Mr. Parkes had some years ago the roisfortuue to publish, io tbe 
third volume of the Tramacliom of the I'tstitutwn of Civtl Eugineen$ 
a paper calculating the power of steam enginea, in a manner mach 
more amusing th.in instrucliTe. The reader who is curious in such 
matters may Bud ia tbe second edition of tbe Count dp Pam- 
bour's Treatise on Locomotive Engines^ an ample critique upon thia 
paper, and exposure of its errors. We are oot going out of the way 
io referring to this matter, because we can only conjecture Mr. Parkes' 
present mode of calcul.uion, by comparison with what he did io 1S40. 
At thjit time he could not understand that tbe effect of a steam engine 
depends directly and absolutely on the evaporation^ and that it is ut- 
terly impossible to compute the efliect without having estimated nu- 
merically the t||uanti(y of steam generated in a given time. Seven 
yean of subsequent experience have not much mended malter»»for 
the calculations now presented to us are evidently independent of the 
essential consideration just stJted. The " mean pressure per indica- 
tor," or cyliuder pressure is given, together with the quantity of watec 
evaporated per hour; but nothing ia suid about the boiler pressure. 
Mow, having given the quantity of ipoier evaporated per hour, we 
mast know the boiler pressure, in order to calculate the quantity of 
fleam generated per hour; and this being known, we may calculate the 
velocity of the engine from the work done, or the work done from the 
velocity. By omitting, however, a single elemeutof this computation^ 
llie whole chain of reasoning is broken, and when Mr. Parkes telli oa 
that the "power actually delivered off by the cylinder engine was ten 
than the gross or indicated power by 33*73 per cent." we are entitled 
to attribute tbe fault not to tbe engine but to his calculations. 

Tbe principal assertion, that an equal effect was produced from 
both kinds of engines, with the *' sdme expenditure of steam and fuel/* 
does not anywhere appe-ir to have b(^en corroborated by direct ex- 
periment. With respect to the expenditure of steam, we know that 
that could not have been ascertained^ because the boiler pressure is 
not recorded: and if the expenditure of fuel in the cylinder mad 
the rotary engines had been compared, something would have beeO 
said to show that in both cases it was consumed in firegrates of the 
same form and dimension!!; as otherwise the comparison would oot 
be a fair one. 

Another ultugetber different application of tbe rotary engine was as 
an auxiliary to the common cylinder engine, by c-iusing the steum in 
its course from tbe cylinders of the ordinary construction to the con- 
dc-Dser to pass through a circular steam case with reTolvitig paddles, 
as before described. The experiments on the rotary engine so em- 
ployed were as follows : — 

" One of tbe wheel or rotary engines, divested of its air-pump, condenser. 
Slc, it connected at your works with a common reciprocating condensing 
eagine, in the following ninnuer. The steam Khecl it placed near to the 
cylinder of the condensing engine, in the same room, and ia simply acted 
upon by the steam discharged ftom the latter. It therefore stands interme- 
diate between the cylinder and tbe condenser, and derives all the power it 
gives otr from the waste steam of tue condensing engine, in its passage from 
the cylinder to the condenser. 

Each engine drives a perfectly distinct load in the manufactory, that la to 
say, each drives sets of machines perfectly distinct, and in separate buildings ; 
the power of the cylinder engine being given off to a main upright shaft 
connected with one kind of machinery, and the power of the wheel engine 
applied to a strap communicating motion to machinery at a distance. This 
condition of things bas existed in actual daily operation at tbe works for 18 
months past. In order to arrive at tbe separate value of the effect produced 
by each engine, and of their combined effect, the following metiiods of proof 
were adopted. 

The usual loads were disengaged, and friction breaks were applied in such 
manner as to balance the whole power delivered off by each engine. Indi- 
cator cards were frequently taken from the cylinder engine ; each break was 
placed under the separate management of an experienced mechanic, with 
every provision to maintain uuifufia friction; the water evaporated was mea- 
sured throughout tbe expcrimests. Tbe results were, 
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Indlcklad, or froH B. p., of the cylinder m^nc, 'J'2-iiA. 

KflWctlva H P., M per bmik l&'O. 

Ezhibiiln^ • lo«« afaboiit itr.'f? ptt ct»l. 

C(n»cUr« H P.. trom the roury englnit. M per break .. '*'M. 

W«tw e»«por»ted per hour ., .. IWKHb. 

GlrlDf tor inMic»t«d H.P., per )iorte per hour .. 7n74 lb. 

l/1ring fbr cfftvlire H.P., per |jor»e per hour ,. IMAAtb. 

Gt«iBg Tor cucnbtiied effective U,P., per hon« per boar, le'a'J'J tb. 

The diinen»ioo8 of the cylinder engine were : 

DUmeter of cylinder .. .> |Ui Inehn. 

Length of ttroke .. ., .. 3 fc»et. 

St>eedcjf ptttitti, per rrtloale ,, 2<t3 feet, 

mean pressure per Indicator , , lO'l lb. per tQi Idi 

The dimeniions of the rotary engine were ; 

Diameter of wheel. 7 feet 9 incbts. 
Nombcr ol T*ne>, SO. 

Site of vane 4^ luchu wide, by 5 Inchei deep. 
Two ileaa Jeu 1^ tncfaes diameter each. 

it useful fa«t developed by thcae last experiment;, is the recovery of five 
hone* c^eciire power. In addition to 157 horses power from the same ort- 
giiul tteam, that is to say, steam which would otherwise hare passed use. 
Irtsty intn the condenser, and been annihilated. It is, therefore, tnanifest 
that nearly one-third more power may he obtaiocd from any cylinder engine 
by combiaing with it this rotary engine, without the ose of additional fuel, 
boiler, or apparatus of any kind.* 

With the view of proviny that the auxiliary or supplemental wheel engine, 
OS combined with (he rondcniing engine, did not diminish the performance 
of the latter, the indicator and break were applied to it when working alone, 
the connesion with the wheel engine having been shut off, and the waste 
itMiP •offered to pass through its usual pipe to the condenser. Under these 
nreanMtaneet the effective power of the Condensing Engine came out 15-637 
honea, ar<d the water expended as steam 1151 lb. per horse per liour ; thus 
teionstraling that no diminution of its original power, oor increased con- 
MBptioo, were occasion by its combination with the Rotary Engitie. 

la «rder to prove that no oppoaition to the passage of the waste steam 
ftoa the cylinder to the condenser is occasioned by the interposed wheel 
tad case, the indicator was applied on the connecting pipe itDmciliatcly in 
front of the jet holes, and the vacuum exhibited t>y it was in close accord- 
OOM with the vacuum in the cylinder as ascertained by the sam? instrument. 
Tbe wheel-coae is, in fact, t virtual enlargement of the conilenser. and the 
value of the vacuum in the cylinder suffers no depreciation from its inter- 
pooitiOQ. The power recovered and given off by (be wheel is simply due to 
the itesra's momentum — h^w as is its elastic force— acting liy iiopact on (tie 
wheel ranes in transitu beineea tlie cylinder and condenier;— the wheel 
vorkiog in Kaeuo, and therefore, unresisted, or resisted only to tbe extent of 
iisperfectioa nf such vacuum. The more perfect the vacuum maintained 
throughout the case, the greater will be the useful effect obtoiued from the 
wheel. 

In respect of the practical econoroy of your rotary engine, as regards steam 
and fuel, and as compared with the ordinary unespansive cylinder engines, 
we know that the latter arc not worked with less than 70 lb. of water per 
horse per hour, and they much ofleuer reach or exceed 80 lb., deduction 
being made of friction only when the engine is unloaded, which is very 
small. It appears, however, from the foregoing dynamometric and break ex- 
penmeats, that fully ZO per cent, should be deducted froon the gross indi- 
etted power of tbe cylinder en^ne, as the value of its friction when loaded ; 
or, in other words, that we realise less than 70 per cent, of the gross power; 
and the lots of effect when spctd has to be quickly got up, as in the case of 
inahne engines working screw propellers, most probably considerably exceeda 
iO per cent. The consumption, therefore, of 100 lb. of water as steam per 
horse power, per hour, by your engine, may he considered, iu respect of 
•eoBomy, as placing it oo ao equally advantageous footing with the clau of 
tagines alluded to." 

The errors of calculation here exhibited appear to bp just tlip same 
aa before, and deatroy all confidence in tlic results. The question of 
th*" expediency of employing tbe revolving steam-wheel resolves it- 
■elf simply into this — is more power gained from the impinging force 
of tlie steam than is lost by obstructing its passage from the cylinder 
to tbe condenser ? Tbe asaerltun that no force is lost by thus imped- 
ing tbe passage of the steam is roanifestty ab«urd ; for it is equiva- 
lent to saying that the efficiency of tbe coiidenser is just the same, 
whether tbe steam-ways be large or smalt. Mr, Parkes alleges, in 
proof of his aasertioti, a circumstance winch does not bear on the caae 
ID tl»e slightest degree. Premising that the power of the cond'/Dsing 
engioe in both cases ** cams out" nearly the same (by his calculations), 
be adds, when the rotary engine was at worit, the vacuum in the cy- 
Under and oondeiuer was nearly the same. But the obvious way of 

* By reference to the coal account, during the lail eighteen aontba, I find thai a «av- 
tagor leO t«ii« of omU bai been effectvd wtthia that period, by working the wberl In 
5DD'-i- "■" •■'"■' 'he cylinder engine, vthlUf the power recovered from the cylinder engitie 
tt.^ i>io eqaoJ to the 4aty perforrned by a aepiiratwenftoe, prevtoutly emplvy- 

•d ' He only. And I alio uiitier»l4t)il tbat the Kotary |i»« not coat ft*. In t«- 

nmJr» .j..i.i,s :.>Jt Ume; that the packing, in the ttuSng bozca of the wheel^ule, hM 
beco but otKe renewed i sod that ootliiag has occurred to require the case to be opened. 



testing his assertion was to try v^hether the vacuum in the cylinder 
was the same when the rotary engine was connected, and when it 
was disconnected — that is, to ascertain whether the resistance to the 
motion of the piston fr^tm imperfect condensation was not increased 
by the interposition of the steam-wheel. 

We by no means take on ourselves to decide aljsolutely against tbe 
merits of Messrs. Cordes and Locke's invention. On the contrary, so 
little is known of the impinging force of steam that the question is 
■tilt fairly arguable whether more be not gained by employing that 
force than is lost by obstructing the passage to the condenser. The 
circumstance stated in the fuc)t-note,or lUO tuns of coal being «aved 
in 13 months, seems of itself an unmistakable fact — a roie de/ait, as 
the French call it— in favour of the invention. At all events^ the in* 
ventors deserve tbe credit of calling attention to a very interesting 
subject, and it may be hoped that for the sake of science they will cun* 
tinue their investigation. The foregoing remarks refer exclusively to 
the erroneous methods of calculation adopted in the report sent by 
them, and will, we hope, direct — not repress — their efforts. 



DECIMAL METAL GAGES. 

We wish to direct the attention of our readers to Mr. HoUzapffel's pro- 
posal for assinidAtiiig the Gages of Metals, by adopting a univertal decimal 
system, as set forth in tbe annexed Table. 

Ta/vM qf Oagtifor Wirt and Sheet Me tali in general ute, espretted in 
decimal parta qf the inch. 



SKCTIOW ONE. 


SKCTION TWO. 


SSCTIO.V TUKEE. 


Rlrniln^ham 


GlrtnlnehsDi 


Laocna}jlraGage 


for rnand Steel Wire, and alio For | 


Cidge for Iron 


Cape lor ^-'lie^:t 




Pinion Wir". 




Wire, and for 


Ml'ImU. Hn«s<, 


The- amtlter aliei diittr.guitbcd by Numbers. 


Sheet Iron and 


Gold, Silver, Ha. 


Tlic larger by Letters, aad called the Letter Cage. 


Steel, 










MARK. »1KB. 


M.VKIk. F<ize. 


StAKK. SIEK. 


MARK. SIZE 


MARK. SrZX. 


0000— -454 


1— -004 


80— -013 


40— -006 


A —-234 


000— -425 


2— •00.') 


79— -014 


39— '098 


B —-238 


Oij— '.IHO 


3— -008 


78— -015 


38— -100 


C r-'242 


0— -140 


4-010 


77— 'Olft 


37— -102 


D — -246 


1— -soo 


6— -012 


76— -018 


36— -105 


E —250 


2— -284 


G— -013 


75^ -019 


35— -107 


P — -257 


3— -259 


7— -Ola 


74— -022 


34— -109 


G —'261 


4— -238 


8- -015 


73— 023 


33— 111 


U — -266 


5— -220 


9— -oiy 


72— -024 


32— -115 


I — '272 


6— -208 


10— -024 


71— •02(i 


SI— -118 


/ —-277 


7— -180 


1 1— -029 


70— *027 


30— -125 


K —-281 


8— -105 


12— -034 


eg- -029 


29— -134 


L — -290 


9— -148 


13— -036 


C8— -030 


28— '138 


M — '295 


10— -134 


14—011 


C7— -031 


27— '141 


N —-302 


Il_-120 


15— -047 


66— -032 


26—143 


O —-316 • 


12— -109 


16— -051 


63— ■0;i3 


25—146 


P 323 


13— 095 


n— '057 


64— -034 


24— -148 


Q 332 


14_-01I3 


18— OCl 

19— -OCt 


63— -035 


23=- -150 


R —-339 


15— -072 


62— 'OSIJ 


22—152 


S — -348 


IS — '065 


20— 067 


61— -038 


21— -157 


T —-358 


17_'058 


21— -072 


60— -039 


20— -100 


U — -368 


18— -049 


22— '07 4 


59— ■040 


19— -164 


V —-377 


19— -042 


23— -077 


5S— -041 


18— -167 


W — -386 


20— '035 


24— -082 


1)7- -042 


17— 'leg 


X —-397 


21— -032 


25— '095 


5G— '044 


16— -174 


Y — -404 


22— -028 


2t>— -lOS 


5i_ .050 


15—175 


Z —-413 


23— -025 


27— 'lU 


54— -055 


14— -177 


Al— -420 


24—022 


28— '120 


53— -058 


13—180 


B 1— 431 


25— -020 


29— -124 


62— -060 


12— -185 


C I— 443 


26—018 


30— -126 


51— -064 


11— -180 


Dl— *452 


27— -010 


31—133 


50— -067 


10- -190 


E 1— -462 


28— -014 


32—143 


49— -070 


9— -191 


F I— -475 


29— -013 


33— -145 


48— -073 


8— -192 


G 1— '484 


30— -012 


34—148 


47— -076 


7— '195 


H 1— -494 


31— IllO 


35— -158 


46— -078 


6— -198 




32— 'Ooy 


36— -167 


45— -080 


5— -201 




33— -008 




44—084 


4— '204 




34— -007 




43— -086 


3— -209 




35— -005 




42—091 


2— -219 




36— -004 




41— -095 


I— -227 
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NEW METROPOLITAN CHUBCHES. 

In almost every p<«rt of EnfcUod new ohurciiM are beiog boilt, of which 
the architecture would be wurthy of the b<>tt dufB of aacieat ecclesiastical 
art. Those who loTe archilpoture for its own sake, and who, in order to 
•«e ooble specimeDS of it, are wilUog to make short pilgrimages (no great 
labour io these railway times), may see, io every county, modem churches, 
the niunumeols of private muQificence, which elicit the admiration of Uie 
strictest and tno^t dtrteriuined disciple of ancient art. The nsccol cdiftces, 
if they do not always possess the mauite simplicily and unity which 
remaiDB hitherto a characteristic of the olden time, still exhibit in tlifir 
details a magoifioeoce and propriety which we can hardly hope tu see 
excelled. 

Io London, however, it is not so. Hei«, cborchcs are built to cover 
io a given number of square f>-et of ground, and the architect most so ar- 
range the building, that the greatest possible number of sittings may be 
contained within it. tt doet not pa^ to build London churches with thick 
solid walls and massive piers and butiressea— the pew-rents would not 
rover the oo'lay. Piaster and patent cement and deal boards keep out 
the weather (while they last) nearly as well as stone and oak, and, if 
properly coloured, look as well. To be sure, these lath-and-plaster edi- 
fices will not last for quite so many centuries as the medi«tal piles which 
they mimic (one of these fragile fabrics has already began to fall, almost 
before itscompletioo)— but, then, those who build these churches have oo 
concern in the permanence of thero for centuries — for to Iberaselves the 
pew-rents cannot accrue beyond the term of their natural lives. They 
have made the churches to be houses of merchandise, and (bey build them 
juit strong enau(;h to answer the intended purpose. Our ancestors did 
not build in such a manner, nor with such objects. Do we wrong to com- 
mend the old custom, as a good old custom ? 

We are not " Iraveiliog outof tlie record" in making these obsertatioas : 
tlv^y have more connection with architecture than may appear at first sight. 
In many even of the best of modern churches — though the critic can de- 
tect no fault uf design or detail — somelhing is felt to be wanting which 
renders these buildings less impressive than their ancient prototypes. The 
detection of this sonuthinff is oftentimes very puzzling— the construction 
of the building is faithTulJy express^-d by the decoration, the materials 
•ra honest and real, the composition simple and connected, aud the mould- 
ings, tracery, jcc. graceful, and appropriate to the style adopted — and yet 
the eye is nut satisfied. The more tiiis anomaly is considered (and we 
donbt not that it has occurred to many careful observers), the more readily 
will it be referred to the comparative slightneiS of building adopted in 
modern structures. This expianaliuo may perhaps bo objected to as too 
material. It may be tliought a very matter-of-fact kind of criticism which 
measures the thickness of walls aud the sectinual area of buttresses ; but 
it is precisely this kind of criticism which, if it be correct, is the most 
useful, because it is the most easy of application. 

It is by no means to be inferred that we would commend heavy elamay 
Diodes of construction, when our present increased knowledge of roecha* 
Dies has revealed improved and more scieuliBc methods. The worst sort 
of affectation is that which apes inferiority. But we do want Io aee 
churches built as if they were meant to last — not as if the architect bad 
been ar.costomcd all bis life to " run up" cockney villas or new metropo- 
litan streets — as if he bad no idea of magniSccnce beyond the plaster 
glories of the Regent's Park or Belgravia. How willingly does the eye, 
wearied of this showy, ephemeral finery, turn to the ancient, unpretending, 
village church, with its vast bold buttresses and massive tower? Those 
venerable walls tell tht*ir story so simply, and yet so well — that within 
them successive geueratioos of men have assembled in piety and reve- 
rence for, it may be, these six or seven centuries past. It is not merely 
that we admire the village church fur its own iiitrtnaic beauty, but that we 
feel that it was built for ages. It is the type of permanence, as far aa the 
work of men's hands can be so. The ancient churchmen, it has been well 
said, built "fur religion, not for fame; for endurance, not bj contract; 
for devotion, not in a spirit of economy ; pro aalutt uinue, Hon pro cru- 
msad." 



Old Strfet Road. — A new church has been recently built here by Mr. 
Ferrey. io the Early English style. The nave and aiales are uudt;r sepa- 
rate gables, and the entrance is under the lower, which is at the aouth- 
west angle. Exiemaily, the masonry is of rag, with Caen atone dressings, 
which have (as in many other modern churches) a most unsatisfactory, 
" patchy" Bpp««Fance. It is well enough to use Caen or aimiUr stooe for 



the mouldings or tracery of a church, fur rag cannot be worked fur the 
purpose i but there is now a mania for sticking all over a church bits of the 
former kind of »toue ; nud its light colour, cootrntted with the dark hoe of 
the coarser material, gives the building an appearauce of atone patchwork, 
or the fantastic pattern uf a harlequin's dress. Uesides, it is ridiculous to 
use the weaker stone for quoins and angles, where, if any difference be 
made, it should be in favour of the material which had the greatest cohesive 
force. Had the angles uf iKe buttresse*, See. of Mr. Ferrey 's church beeo 
of rag*stone like the rest, the effect would hare been much better. The 
love uf finery iu architecture has grown into a habit which seems almost 
inveterate. 

The windows on the south are arcades of four arches, two blank and 
two pierced fur light — this arrangement, defended though it be by prece* 
dent, is most unworthy of modern imitation. Blank wiudows are equally 
inartisitic, whether they occur in Classic or Puiuted architecture. In the 
present case, the masses of Caen stone in the blank arches exaggerate the 
patchwork effect uf which we have complainiid, Io au unusual degree. The 
wiurJowB on the north side are couplets. This side of the building is much 
the best. The south side is next the street, and is of course made the 
most showy — for that very reason, it is inferior in appearance to the other. 
The rose window at the east end is much too large. We have nut had an 
opportunity of seeing the interior of (he building. 

liiisioti, — Another Early English church is nearly finished here, which 
is a specimen of " Modem Gothic," of more than ordiuary hideousness. 
It scarcely desenes a detailed notice. It is sufhcient tu say that it ex- 
hibits all the following characteristics of its tribe iu an euiiuent manner— 
miserably thin walls, with square reveals to the windows, as in an ordinary 
divelling bouse — poor tracery — cast iron girders — pinnacles ugly enough 
to have been built twenty years ago— plenty of plaster and stucco, and an 
enormous disproportionate chancel-arch, with a small communioa reoet#4 
beyond it. 



BAILWAY STATISTICS. 

From the Eittnbahn-Jahrhuch (Railway Year-book), recently pnblished 
by the Baron de lleden at Berlin, we obtain some valuable additions Io 
railway statistics. The author is now io ofGce under the Prussian govern* 
meol, and formerly superintended the construction of the railway from 
Berlin tu Stellin. 

The analysis of accidents which occurred on railways in Belgium, Eng- 
land, France, and Germany, respectively, during five years, oumwencing 
1st August, 164U, is as follows: — 

Fatal Accidents. Total naait;«r of Acdteita, 

BelBtntn 3i 1<XI 

EnsUiid 300 laoo 

Fraoc* .. .. .. 7t 230 

Oennkny il tt 

It appears, from this table, that the total number of persons in any way 
injured during this period, in the four couotriea, was 1,842 ; and uf these 
accidents, 417) or between one-fourth and one.Qfth, were fatal. The fol- 
lowiug table shows approximately what proportion of these accidents have 
occurred in each country, and also the aanual average of accidents ;^ 

FaCmJ occldcntB annuAtiy. Total ■ccldcnu annnaUy. 

D*l||1ain .. .. 7 «r I'gtb .. 20 or ^Vtb 

BDgUnd .. .. 60 or ^Uii .. 6O0 or fths 

Prauce .. .. 14''.' ur ^ih .. 44 or ^th 

QiertusnT ,. .. i'tor ^iti ,. .. 4'4or u'^lb 

In this table, the casualtiet on French lines include those of the Ver« 

sallies catastrophe, by which 55 tires were lost. The accidents on the 

Belgian lines in 1S43 aud 1844 aru^e iilniust entirely from breakage of 

axles and from carriages getting off the rails. 

A more accurate estimate of the retutive insecnrity of railways in either 
country is obtained by comparing the number of caauaitiea with tbe total 
number of passengers conveyed. Taking tbe annual mean proportion, we 
get the following resultis, which distinguish whelber the accident aroM] 
from the fault of the sufferers or of tbe railway managers : — 

PaaMOBvrt MUed from | OfflcUls klU«<t and irouncled | Peraons klUed froiii 
Ibelr own ocflecU frooi their own neglect. dcfectlv* manaovnU' 

BRlcfnm t In 670,000 .. ,. 1 Id 34U,000 ., .. 1 In 1,890764 

Eo^aQd 1 la B6<J,000 .. .. I la 30 ',0U0 .. ., 1 la M2.4I4 

France I la 2,l»7.O0O .. .. I In 5.000,000 ., .. 1 ta 9.l"ft.VV$ 

UaroiaoT I In 3»,(X>»,(!iOQ .. .. I to U. 000,000 .. ., tin l3,25i,aM 
In this list, each country is placed in the order of the relative inaecurity 
of its railways. The terrible dispnoportton in Ibis respect, between the two 
former aud the two latter, iS' very signiBcant and deserves careful atten« 
tioo. 
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hri B and D be the ends of two straight llneSi tangeoti to the cnrre 
BCD. wbicta we vf ish lo »et out — the positioM of the two linen haviog 
lieea oorrectly dtJierruined from the base lioe oT the survey. We must 
tkea KACertaio the augle that a chord of &aj coavecitrat Jeagth (day 10 
dialn*) makes with the taoj^eat A B ; which liaviug fuuud, the intermediate 
|«oiiti6 uQ tbe curve are fixed hy ofldels friMn ibe chord. The radius being 
kiMtirn, aod the length of the chord dctermiii<?d, the fullowiug formula wiJl 
ua to tiud the aogles of chord and tangent : 

Radius ; \ chord I M I Bta ) the arc. 
Therefore, sio i the arc =: chord. 

2 radiua. 

TfaBSfif chord = 10 chaios, and radius = CO chains, 
•in i arc = ^^ = i', = 0833' = nat sine 4° 47'. 
To find the ofT^ietj, the line F G which hi iccts the chord is at right 
angles with it. G H, which in a tangent to the curve, is also at right 
■iiglea with F G. G H and I C are, therefore, ttaratlel. If H C be drawn 
at right angles with I G, it will be parallel lo IG, and alito eqod to it ; 
aod G H = T C = 6 chains. 

H C = FG — ^'f G' — G H» 
bd = F G — ^FG'— G6» ; and 
ae = FG— v^FG= — Go». 
parallel lines, H C, bf, ae, aod G I, are all eqoal. 
niei«fore,d/=UC — bd; ee = UC — ac, &c.: aodGIzUC. 

O H» 

The formula - ., - , will gire a rer; near approximation to the distaoce 

of the laogeot from the corve, and might be taken aa the ofTget without 

Gi» Ga* 

prodaciAg any appreciable error; np~(^ will give bd ; and rp^ = nc, &c. 



Id the caM where a building or other obstacle may interveae, at B, (fig. 
S) to prevent the setting np of a theodolite ; if from A we set off the dis- 
iBxire A «* eqaal to b b', we shall have the direction of a chord, ba, of 10 
cfcains ; by means of which we can dclerffiue Uie direction of a new 
diurd. b e, 

Cannaniwn, Jan. 3, 1647. 2. 



Sir— I had no intention lo excite the ire of your correspondent, " An 
Engineer out of Employment." He has evidently miitakeu my meaning. 
I shall leave him, therefure, to cool on it. 

A specific chord line, it is well known, presupposes two points, already 
determined in a carve. The first, or starting point, can be attended with 
no diOiculty ; but the other, though easily fouod, ur assurae<l, on paper, 
ia not always so readily found on the ground: and when obtained, or given, 
on the ground, it must be seen from the other point in order to he of any 
use. " To find it out," as your correspondent says, " by the aid of a com- 
mon theodolite," would be an endless utTair— even if the surveyor knew 
how to set about It. The time occupied in his doing so might certainly 
be employed to more advantge, I m.iy say, by o«y otAcr mode of tracing a 
curve — even by " building," as your correspondent calls it ! — apropus, my 
ioatrument does not, by any means, limit the length of the tangent : it may 
be either lengthened or shorleoed, according lo local or otlier circum- 
atancis. 

Military Library, ao, Cbaring-cross. W. Tait. 



SAFETY OF RAILWAYS. 

(Ftlnct ryoin a Report made lo the Iflnitttr of Psbllc Works la Fnuiee, by M. DE 
BOUREUILLE, lieaU orihcRaUnray Department.) Translated fiar the ' Ixindon Jourual.' 

The Special Commissiuo, charged by the Minister of Public VForks lo 
inquire into the questions relating to the security of transit npon railways^J 
has, from the first, had two subjects of very dilTerent natures to consider. 
The catastrophe of the 8lh May, 1842, had called public attention most 
particufarly to the conslructioo of axles of locomotive engines and carriages, 
and lo the terrible cunseqriences of the shocks to which passenger Iraioa 
mi^ht he exposed upon railways. 

The safety of railway transit may depend on various cirromstanccs ; 
Isl, — On the state of the road or way, and the mode of its construction; 
2ndly, — On the state of the material* employed, viz., the engines and car- 
riages, and the difiereot parts of which they are composed, vir.., the whe«)Bf,i 
axles, springs, ficc. ; Srdly, — On the formation of the traina^>that is to sayii 
the mode of attaching the engines and carriages together, the kind of brakd] 
employed, the methods of dea'lening shocks, &c. ; 4lbly, — On the rcgula- 
tions lo be observed when the trains are running, the speed at which they* 
are to travel, the signals aod means of communication established either 
between lh<* eugine'drivers, or between them and the ofli<ials at tlie sta- 
tions or ou (he road ; Stbly acid lastly, — On the degree of intelligence em- 
ployed in the service, and the ability and characters of the persons em- 
ployed. 

1. On the Railway and itt Aecttntrirt, such at Crottingt and Change* 
in the direction qf the Road. 

It will be unnecessary here to recapitulate the various plans which have 
been successively em phi) ed fur the construction of railways: it will be 
sufiicient to observe that the melho<J now generally adopted in Frauue con- 
sists in fixing the rails by means of wooden chairs placed in cast iron bear-, 
ings, which are fixed two together upon wooden »lee|ier3, placed at equal<i_ 
djsLBDces apart : the number of sleepers varies according lo the nature of 
the soil upon which the road is to be formed, the weight of the rails, hic. 
The sleepers are covered with sand lo keep them in Iheir proper position. 

Some engineers, in order to render the rails more firm, and to prevent 
their bending between the transverse sleepers, have propoiied to lay the 
ruib upon longitudiaal sleepers. The line of rail from London to Bristol 
is laid down in this manner; but it is not apparent that tliis plan has been 
much fallowed in France. 

The Commission had therefore to inquire, on the one hand, whether this 
method of consiructing railways wa» HulHcient to nmintain the rails at the 
required distance. 'I'his was auawered adirtnativeiy, adding, however^ 
thMt it would be a<ivi8Bble to place the sleepers nearer together at the june^ 
lion of two lines of rail, than ai the intermediate points. As a coroUari 
to this question, the (JommiBsiuu inquired whether the breadth between It 
rails most coiumuuly adupled, vi/., 4 ft. 8 in., was sufiicient, and whetbc 
it would not be advisable lo increase it. (in the first point, the nnttwer ii 
the affirmative was given witiuiul heaUaliuii ; aud, as to the width of roadj 
tlie Commission was of opinion, tliut the itauge at present in use might bo 
continued ; adding, however, timt it would be advisable to keep it in tun- 
nels, aud betweeu Ihe parapetjk of works, the same as on levels and in cat- 
lings. 

M'ltb rrgard lo any alterations to be made in Ihe position and form oftha" 
road, the Coumitssiuu declurus, that ihe de[iret^!4iuu or elevation of til 
rails, a defect in fixing them in the clit«ir», derangement of the sleeper 
supporting them, inequality ici the sand forming the foundation of Ihe roadj 
or too thin a layer of this sand, must be considered as very likely caus 
fur the carriages getting off the rails. The Commission meuliuus two othi 
cttuae^ of the raits gelling out of order, which seem to be quite as danger 
oua : — First, the displacement of the rails iu a longitudinal direcliuu, or 
direction of movement ; aod secondly, the uniform incliuatiuu of thr^ 
sleepers supporting the chairs and the cuiisioqueot displaccnieol of the 
rails. These vuriuus causes of danger may be averted, or at leant greatly 
modified, by a cuustaut aud attentive aurveillauce of the roud, 

The Commission had siiil to examine, on the one hand, whether thefurn 
adopted fur the roils was the most euiiable; aud on the other hand, wiictbi 
the test of the manufacture of the rails, before employing them, was auffi- 
ciciit to be [elit^d upon. 

7 
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Thrre urp Ihree rlitTcrent ByBlcms of switches employed npoo railways ; 
Ihe first — ibat uf moveable rails, wlilcli a<;t by prf ssiug upon the inside of 
the carrini^f wheels, ao as to force ihem to run in the required dtr«clioa. 
This plan possesses the disadvaolage of iooscniug the wheels and wearing 
ttieut away quickly. The second aysteni is, that of the moveable rails, 
which may. by turuiog on a pivot, be moved io the direclioa in which the 
train is required to run. In this plan, there is no pressure on the uiside of 
tile wheels ; but, if by chance, the moveable rail is badly plitced, the cu- 
gine will run ntrthe rails. And, lastly, the third plan, which is generally 
adopted at preC'Cot, is one that auiles the B<ivantage» of the first two. It 
i» composed uf double switches, arranged in such a manner thai there may 
be always a moveable rail opposite each road ; and the switches being 
always brought back to their original position, by a counterbalance weight, 
there is no danger of running otT the rails. This latter plan is much pre- 
ferable, as regards public safety. 

Independently of the changes and crossings in a level, the Commission 
has given its Attention to some qnet^tions which are of great importance a5 
regards security io travelling. For instance, w hen a railroad is CMrried 
serosa a deep valley, which can only be traversed by means of lofiy via- 
ducts, or thrnugb deep cuttings, oracroas rivers, of greater or less width, it 
will l>e understood that it would be much moredHngcrous to runofl'llie rails 
at Buch'places tliao when IravelliDg on a level ruucl, although attended at 
all times with much danger. In order to prevent tikis, ai umch us possible, 
counter mils are gent-raliy employed, placed either iusidp or outside the 
line of raib, and more or less elevated above the gi-uund. The Comniisiion 
has thought, that in certain cases, the counierrHils may be useful, addiug 
besides, that when used, it is advisable to place ihein inside the ordinary 
rails. In fart, by this means, the height uf Ihe flange of the wheels is 
gained ; Hud, besides, if an axle were to break, the wheel, instead of being 
dragged outside the rails, would have a tendency to run inside, which is 
ao evident advantage as regards safety. 

Lastly, — the Conanittiiiun has bad to examine whether, as regards safely 
of transit, there should not be a limit to the radius of Ihe curves, and what 
this limit should be; but it nasnul long in perceiving that nothing puBilive 
could be decided on this point, and that it slioutd be left to the government 
to determine, in each particular case, the limit to be adopted. Tbia limit, 
as ut present staled in the railway books, appears suitable and auOieient 
fur preventing accidents. 

II. On the infiucnce of llit ttate qf the materiaU, aa regarda safity q/* tmHait, 
and the precautiona to be taken for that purpoae. 

If t)i« Slate uf the rails, and the materials of which the railway is com- 
Etd, have great influence upon the security of railway transit, the ma- 
inery employed in working it, viz. — the locomotive engines and carriages, 
la ulsu worthy of serious attention. 

Experience has proved, that by forming Ihe upper surface of the rails of 
a ilightly convex form, the oscillation may be much diiuiniiihed, and the 
friction of ihe flunges of the wheels upon the rails will be reduced in pro* 
portion. I'hey are, in fact, scarcely in contact, and consequently, tbe.rails 
may be made about a third of an inch wider, which greatly fucilitates the 
progress upon curves. These slight improvements need not increase the 
expense of the railway, but by their adopiiou the chances of accidents will 
be greuily dimiui^hed. 

The next question to be discussed relates to Ihe axles. This subject ia 
one Ibal has greatly otxupied public attention, from moat uf the serious 
railw.-iy uccidentj huviiig been accompanied, if not caused, by the breaking 
of an axle. The Comuiissiuo has examiued the axle, successively, in all 
Jiossilile positions: — first, in the pnucea* of nmnufuctiire, and in their form 
~ adjuBiment; and, afterwards, in the difleretit kinds of work to which 
«y might be adapted. As regards the manufacture of axleA, the Com- 
Issiun is of opinion, that this manufacture is now conduclert on as perfect 
a plun as pusaibte, as v«ell for straight as cranked axles. The former are 
wrought by the hammer; and the cranked ailes, which nre always larger, 
are also made of fagotled iron ; but io order to give them the de»ir<;d form, 
ouly one method appears to have been thought wurtlty uf being employed. 
This method consists in putting a number uf iron bur^ together to form a 
parcel of about two feet square ; and these, having been heated in a rever- 
t>ei'ulory furuace, are submitted to the action uf a posverful hammer, and 
lieulen on all hides, in order to weld the bars together : the bar thus made, 
ia afterwards reduced to a thickness somewhat more than the diameter uf 
the intended axle, keeping a suOicieat width for the cranked part. I'huso 
parts of the axle which are to receive the wheels, are first wrought into the 
requited form, and Ihcn the crunks ^whiuh do nut require to be rounded) 
are brought to their propiT shape. 

The form to be given to the axles is not material. It has been provftd 
by experience tiiat axles nearly always break inside the wheels, and at or 
near the nave. It is therefore advisable to make this part much thicker 
than the others ; nud thi.1 is generally done by inanufacluters ; but they do 
not always pay grtat attention to the ievellJng of these parts with the body 
of the axle, as the iotliue is geiierully too ubrMpt. This mode of mimurac- 
ture being very defective, and likely to decreiise the strength of the axle, 
it is iniiiispeuSHhIy necessary Io make the Lliick parts taper gradually down 
to the smaller ones, or in the form of a truncated cone, the apex of which 
would be equal to the diameter of the body of the axle. 

The CummisEtioo had to ioquire whether it was advisable, before em- 
ploying the axles, to test their strength ; and their o])in>on was, that this 
tnul was not desirable, but that there might be certain mo<le» of trial which 
irould Dot injure the metal, and which would ueverthelesA expose Uie de- 




fects : such, for instance, aa re-healinf to a cherry red^an examinalionof 
the portions detached from the ends of the axles, &c. 

In a word, the especial attention of tbc Companies should bccalled k> 
this question, the importance of which may be easily understood ; aod 
they ought to be also obliged to keep regislerti, in which all tlic axles re- 
ceived should be carefully noted, together with all the cirruuiatHuces of 
Iheir reception, and a statement of the proofs to which they had been sub- 
mitted. 

When working on railways, the axles are subjected to strains of difTereot 
kinds, and to shocks and vibralions, sometimes of a very violent ualurr, 
which may cause them to break. Accidents of this nature have frequently 
happened upon railways ; but, in most instances, the circumstauces ba^a 
not been truly investigated, nor the appearance of the fracture considered ; 
except io some cases (fortunately very few) in which the breaking of the 
axles occasioned »erious injury or death. But iu these cases, the two 
broken portions of the axle hud been so twisted, that no conclusion could 
be arrived at from Ihe appearuuce of the fracture. It is, besides, generally 
impossible Io determine whether the breaking of the axle was the cause of 
the accident, or merely the ellect. 

From these circumslatices, the Commission has been anable to discover 
any documents of a nature sufliciently couclusive to dt-termiue the probabla 
time that axles would last ; but it has no hesitation in declaring thai they 
are deteriorated in quality by use. It may be concluded, from isolated 
but well-verified facts, that, after a certain time, depending upon the clTee- 
live work accomplished by each, the axles will break. — Is this owing to 
any molecular change io the material? It is impossible to detenaine thia 
from what we know at present; but it wili be readily conceived that this 
is matter of serious consideration, and, consequently, the (Jommission 
thinks tlmt every Company ought to be obliged to keep a register, in which 
should be entered, independently of the particulars uf the time of receiving 
the axles, &c., the number of miles run over by each. 

The documents extracted from these registers would doubtless be of great 
utility for solving the important questions relrflive to tlie duration of axles; 
but the fact cauuot be denied that this wilt furnish no result uatil after a 
number of years ; and, therefore, the Commission is of vptuiun that it would 
be advisable to make some experiments as to the means of uscertaiuiug, at 
anytime, the amount uf aUeralioD which has taken place in the axles ; 
and either to restore them to their former slate, or limit the period of tbeir 
working. 

After ascertaining the average weight which axles have to support, and 
Ihe strain they undergo, the following experiments were proposed to be 
made : — On analysing the strain upon axles, it was found to consist, Isrt^— 
Of a vertical strain, due either to (hat portion of the weight of the engina 
bearing upon that point, in consequeuce of tbe position of the rentre of 
gravity, or to the action of the springs of the hinder axle in the six-wheel 
engines. This strain being thus defined, even supposing that the parts 
upon nhich it acts are as near as possible to the point d'lippui furmed by 
the wheels, tends, nevertheless, to bend the axle in a vertical direction. 

2nd. — A twist or strain, arising from tbe couoidal furmof the peripherioa 
of the wheels, and inequality in the inclinaiiim of the rails; from which tt 
happens that the peiiplieries uf two wheels, fixed upon one axle, never 
tuuch the rails at the same part at the same time, and consequently, each 
of tlie wheels slip alteruuti.'ly on ihe rail : if the twist resulting therefrom 
is not too violent, it keeps all the molecules in a permanent state of vibra- 
Uoo. 

3rd,— -The shocks arising frooa incqualiliea in the road, caused by the 
undulations of the rails, and tbe momentary depressiou uf (he rails at their 
point of junction when a train pusses. These shocks increase in viulenoe 
iu proportion to the speed of the train* nod act iu a directiou at right 
angles to the axis of the axle. 

4th. — Another kind of shock, arising from the oscillation of the train, 
which acta on the axles both in the direction of l!ieir hagth iiud at right 
angles thereto, increasiog iu force in proportion to the diameter of the 
wheels on the axles. 

In order to appreciate the ediects of these four kinrls of strain, the Com- 
mission ia of opinion, tliat tbe first series of experimeuts to be undertaken, 
should be to inspect a certain number uf anles whiuh have already workfxl 
for a given time upon railways, and minutely examine their interior tex- 
ture. As, however, these experiments could not lead to perfectly satisfao- 
tory concIusioDB, from the want of points of cuiuparisoi), the Commission is 
of opinion ttiat it would be advisable, at the same time, Iu cummeuce ex- 
periments upon axles. 

These experiments might be made by taking an ordinary locomotive 
axle, furnished with the two wheels, loading it as it %vuuld be if adapted 
to an engine, and giving to it a rotary muvemeot, smiilar to that which it 
would acquire if emitluyed upon u ruilway. Uy placing the whe^Js of 
this axle upon a frame, cuuiisting of nnuther axle, fuioishfd wiiti wheels, 
to which motion is comaiuoicaled by a steam engine, tin; 4rst class uf ao- 
lioQ to be observed will be obtained. 

All Ihe other motions might be obtained by this means ; and also, by ■ 
Buitabte coustrucliou uf the wheels of the frame, the twisting of the axies^ 
the shucks arising from tbe bending uf the raits, uud ihc sihueks arising 
from Ihe oscillation. Hy this method of proceeditig, the axle submitted to 
eKperiiiient will be exposed as nearly as possible (o tlie same injurious ac- 
tion as when in use ; only, instead of advancing upon a railway, the rail- 
way will present itself to the wheels. The Commission, wishing to ascer- 
tain the expeuse of Uie abore experitneatS; arrived at the following re- 
Dults :•« 
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It will be anderstooi], that the apparatus used for trying the experiments 
miut be made of pretty large proportions, and all the parts must liesufR. 
ciently stroaji; to resist the acliun, the effects of nbicb it is iotendeU to 
prwve. 

The detoils of this apparatus must be carefully attended to; but the ex- 
panse cannot be estimated at less than from 400i. to 500^ In order that the 
experimeuis may lead lo results worthy of interest, it will be necessary to 
try,coiuparatiTeiy, axles of at least three different diameters, aud to act 
opoD two axles of each kind, in all six axles, furnished with their wheels, 
tile espeose of which will he about 901. 

Lastly.— The workiu}; of the apparatus will require a certain amount 
</ power, constant attention, and the renewal vt repair of some parts of the 
BMihanuMO, such as the brass bearings for the axles, or the tyres of the 
wheels. 

la coDclusioD, the Commissioo is of opinion that, in order to make ex- 
periments in a. suitable maaner, an outlay of at tea^tSOO/. will be required. 
It \M evident Ihat these experiments will f>ccupy a conBiderable time ; but 
this dtiea not appear lo he a sufficient reason for abandoning them. 

It waa observed by the Couinii£:«iun, that in locomotive euf^ines there 
irere miioj parts subjected to considerable straro and violence, the rupture 
of which Would be of minor importance, and that they might therefore, 
wltboul luuch inconvenience, be allowed lu remain in use until nearly ivuro 
oot : of tltis kind are the rods which connect the locomotive to the tend«?r, 
nd aliiu the bult^ which serve to fasten them. By manufacturing severxt 
■ioiilar pieces with care, putting some of them in use, and keeping the 
ot))«rs fur the purpose of comparison, the CommissiOD is of opinioD that 
interesting resuiti mi^ht soon be arrived at. 

T<» conclude, as reuards ailes, — it only remained for the Commissiot) to 
iiHiaire inlu the precautions to be taken in the caee of breakage of axtes, 
ia unler to prevent Hiiy accidenla arising therefrom. Plans have been pro- 
poaed for this purpose by a great number of iaveutori, which it may be us 
welt lo make meniiun uf here. 

TliCM plans may be divided into two categories ; the first of which con- 
ditt ia ibe employment of wheels running on tlie railit in front of the 
OigiAe, and serving as guides. The second consists in the employment of 
gnideaoo Ihe rails, ihc rods of which, being attached lo the framing of the 
«sgioe, are intended to keep the train in its place on the rails. Neither of 
Ib^ plans appeared to the Commission susceptible of useful employ- 
Beiit. The guide-wheels would have the iucimvenience of preventing the 
engineer from perceiving the breaking of the axle in time to stop the 
train. 

W lib regard to Ibe guides, if they were made as proposed, in the form 
flf drags, they would cause shocks and serious accideuts ; they also wootd 
not nlTer any resistance to the oscillHtions of Ihe engine; if made light, 
Ui*y would readily be broken when subjttcled to a violent shock ; and if 
heavy, they would evideutly facilitate the running of the train olT the 
raiJt. 

As regards the working of railways, another not less important question 
occQpied (he attention of the Commission. On the occasion of the Ver- 
uitles accident the general opinion was, that nothing fatal would have 
hap{iened if the lotomutive " Matthew Alutray^bad been mounted on six 
wheels instead of four. This appeared also to be tlie opinion of («overa- 
luent, as one uf the fir^t precautionary measures was to prohibit the com- 
paniea ia the environs of I*aris from making use of locomotive engines 
with four wheels. Before, however, this measure was made general (the 
iounedtale applicatioo of which would prove ruinous to many other com- 
panies besides those in the environs of Paris), the Commission lliought 
proper to inquire into it as regards safety, and for this purpose took uii 
account of the number of accidents which had happened upon railways 
worked with locomotives, either of six or four wheels, and the coiiclusiuu 
they came to was that, as regards public i^afety, (bo six-wheeled engine 
pmaenfd some advantage over the four-wheeled engine, especially when 
the two driviDg-wbeels arc provided with flanges; Uiis advantage is not, 
however, so great at present as entirely to do away with (he four-wheeled 
flBgines, The attention of engineers must be especially directed to the 
improvement of the six-wheeled engines, and there is no doubt that when 
tbeae engines have undergone the improvemcata which may be suggested, 
Biey will be generally preferred. 

The parties in favour of the four-wheeled engines brought forward, in 
aopport uf their opinion, the fact that, in six-wheeled engines, the centre 
(tf gravity of the whole was always before the cranked axle, and that, 
fhrrafore, in case of the front axle breaking, these engines would fall as 
tnsily as the four-wheeled engines. On the other hand, by placing the 
framing which supports the four-wheeled engines inside, the fall of the 
wtieeU is prevented when an axis breaks, and there is no further fear of 
accident : but Ihe Cummission obsenres, that if in most of the present six- 
wheeled engines the centre uf gravity is in front of the cranked axle, there 
ia no practical impossibility in bringing it upon the axle itself. The front 
•xles are, besides, not the only ones the rupture of which is to be feared ; 
the crauked axles frequently break, and such accideots, which are not 
orach lu be feared in a six-wheelod engine, may have serious consequences 
in a four-wheeled. 

With regard to the advantage attributed to placing the framing inside, 
U is, perhaps, sufficient to observe, Ihat this arrangement does not apply 
particularly to four-wheeled engines, and that nothing conclusive can be 
■rhved at as regards the safety uf the engines Gtled op in this manner, it 
does not appear certain that this will prevent the ninning off from the rails 
oa the breaking of au axle. 




Fires can only arise from two causes : — Isl. The sparks escaping from 
Ihe chimney of the locomotive : 2nd. Portions of incandescent or ignited 
fuel falling from the furnace, which falling pieces, even should there be uo 
wind, are driven along by the current of air produced by the rapid mov«*i 
meul of the train. 

As regards the sparks which issue from the chimney, the CommissioD 
observes, that since railways were first worked, the chimneys of lucomo* 
tives have always been furnished with a woven wire guard, which stops 
the sparks, and at the same lime returns into the smoke-box a portion of 
the pulverulent substances, which, when allowed lo escape, cause great 
tuconvenience lu travellers. This guard hits since been somewhat im- 
proved ; fur instance, it has been formed of a closer fabric ; also the chim- 
ney has been farmed trumpet-mouthed, with iron wires stretched across it, 
whereby a stronger guard thao llie ordinary one is formed. The employ* 
meat of the guard not having, however, always produced sntisfaclory 
results, other methods have be«'n resorted lo, which it will perhaps be 
advisable here briefly to describe : — 

A strong metallic basket was placed at the lower part of the chimney, 
in the form of a truncated cone with its small end downwards, By this 
arrangemcut the portions of cinder and ignited fuel are presented obliquely 
to the meshes of the fabric, and therefore the smoke will have great diffi- 
culty in drawing them up. A horizontal cover was placed in a part of the 
chimney to arrest the portions of cinder and fuel, and throw ihem back to 
the bottom of the chimney, and the smoke escaped by lateral openings. In 
Bume teases, these two plans have been combined in one ctiimuey, uue above 
the other. Lastly. — A plate of iron pierced with round holes, about nue- 
Ihird of an inch in diameter, was placed in the smoke-bos. in a horizontal 
pojitiun; whereby all the 8 did portions of fuel, which were not presented 
directly to the orifices, were immediately thrown back to the bottom of the 
smoke-b^jx. 

To these may be added another method tried in Germany, which ap- 
peared lo produce satisfactory results, it contti^ta in placing a fan, or 
wheel furoisbed with wings, on the top of the chimey, at an inclination of 
45^, which, being put in motion by the heated air iflbuing from Ihe rbim- 
ney, drives the sparks to the sides of the chimney, where they are extin- 
guished and fall back. 

The Commission having ascertained the advantages of these several 
plans, was of opinion Ihat there was no occaaioa to recommend any one 
of them ID particular, but Ihat il would be advisable tu submit each to 
regular experiment ; and until it should be shown by expcrienco which 
was the best, the railway companies sthould be obliged to use one of 
them. 

With regartl to the ignited fuel falling from the furnaces of locomotivei, 
the only means known of preventing the accidents which may result there- 
from, is by employing au ash-pan lu catch the cinders, and thereby prevent 
them from falling to the ground. There are, however, several disad vantagea 
attending iheir use, such as— preventing the draft; being too near the 
ground ; causing the bars of the furnace to wear away more quickly, and 
rendering the cleaning of the furnace more difficult ; and, lastly, prevent- 
ing the engineer from immediately patting ont his fire, should il be necea- 
sary to do so. 

An arrangement might, however, be contrived to do away with these 
disadvantages, either wholly or partially, in which case the ash-pans might 
be employed with great advantage ; bol in the present state of things, tlie 
Commission is of opinion that there is no occasion to recommend their 
employment, and can only propose tu await the result of longer expe> 
rience. 

III. On the mode of attacking^ the en^nes nnd carriage$ together, the 
kind qf break employed^ and the method of deadening thockt, 

A very important (question was next discussed by the Commission, via,, 
whether more than one locomntive ought to be allowed to be attached to • 
train. The conclusioa arrived at was, that there was always disadvan* 
tage, and sunietimej danger, attending the use rtf more than one engine. It 
is, in fact, Impossible that the engineers of the diOereat engines should 
always act in caocert ; and moreover, tf the foremost eoKitie :$hould meet 
with any accident, rendering it necessary to stop, the hinder one, continu- 
ing to progress, would most likely throw it olT the rail, if the speed were 
considerable. 

The Commissioa is therefore of opinion that more than one engine ought 
not lo be used to one truin, except, in certain cases, on railways in tb« 
environs of Paris, or other large cities, where there are on immense ouru- 
ber of passengers. 

Under these circumstaaces, wben it is absolutely necessary to nse two 
engines, how are they to be attached ? If one uf them is a six-wheeled 
engine, which of them is to be placed in front; and if both arc six or 
four-wheeled engines, should tlie heaviest or the lightest be placed iu 
front T 

Id order fully lo answer these queationt, the CoDimissian thinks fit Co 
remark that the principal danger consists in the probability, in trerlain 
cases, of the fixint engine being pushed forward by the hinder one ; la 
which ca^e it is liable to go olf the rails, aud might thereby cause very 
serious accidents. Under these circumstances, as (he six-wheeled engines 
are mure firm than the four-wheel, and are for that reason less likely tu 
get otf the rails, when two engines, one of six and the other uf four ' 
wheels, are to be employed in one train, tlte six-wheeled one should ba 
placed ia front. For the same reason, when two engines of diiferent 
weights are employed, It is desirable to place tbe heaviest foremost. 
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The rommissinn biMs, that it will b« belter to Lbto both eopineB ei- 
•flly alikf.nnd ihal the principal point l<i be obwrvcil when two enj^ines 
ore employed is, never to allow the hindraosl one to he dri*eo at a greater 
»p'-e<l than Ihe foreinost, and also to take care that the driver of the front 
eiicioe lia» the driver of Ihe other engine under his control. 

The next question discuiwed by theCommiltee was, whether, as regarded 
fsnTety, the position of the eoffine in front or b^-hind the train was nialerial. 
V <ih respect to this, it appeared evident that the engine-driver, if placed 
Iwliind the train, could not easily see what wa» going on in front, aad that, 
Ihrrrfore, Ihrre vmild l>e great danscr of his not perceiviaj; any obstacle. 
The Commission was (herefore decidedly of opinion that the iucomotive 
oupht never to be attached to the hinder part of the train. 

HuvinR thus disposed of the qoestions relative to the engines, the Com- 
mission inquired iniu the different plans employed for linkingthe carriages 
Id^'^lhcr. There appenret) to He three :— The Oral consisla of chains of a 
Crrtain length, leaving a certain space between Ihe carritti^efl, independently 
of Ihal allowed for the play of the springs. The second cooaista in the 
employment of moveable bars, which also allow uf the play of ibe aprings, 
bnl unite Ihe carriages more rigidly than the Orst plan. The third, and 
liut plan, consists iu uniting Ibe carriugca rigidly together, by screws and 
k<'y«. 

On eom paring these plan», the Commission remarked, that as regarded the 
first, independently of the disadvaniage it possessed of causing unpleasant 
ahocka io starting, serious accidents might be occasioned, in the case of a 
violent shock, by permitting the carriages to run over each other. It was, 
therefore, considered that the best mode of uaiiing the carriages would be 
by rigid fastenings acting upon springs. By this meuns, in cu:>e of a 
rollisioo, the train would offer the resistance of a solid mass, and tlierc 
would be DO danger of Ihe carriages running over one another. 

The only disadvaDlage of Ihis plan would be, requiring more power 
frnm the locomotive: but this is a minor consideration, when the snfety of 
the pasaengers is concerned. The Commission was therefore of opinion, 
that the carriages should be united in such a manner as to allow of ilie 
bulTers being always iu cootacL 

Another no leits important question was, whether vehicles with cast iron 
wheels ought to be allowed between the tender and the passe rjger car- 
rl>tf>e«. This was decided in the negative, aa it appeared that rast-imn 
wheels, running with great speed, would soon wear, and were liable 
to break ; in which caie, the train would be almost sure to be thrown utf 
the mils. 

The Commission having thns decided upon (he best means of forming 
the trains, aa regarded the safety of Ihe pasiengem, the subject nest to be 
considered was the best means of rrgulatiog llie speed of trnins, and free* 
ing Ihem as mnch as possible from dun^er of accidtut, to which they 
might be exposed. 

TIte uiost usual causes of accidents may be resolved into one, viz,, a 
$ttddtn shock, produced either by the locomotive coming into contact with 
some obstacle ; by the breaking uf an axle; or by runuiog otf the rails. 

As rfgards the breakage of axles, accidents likely to occur therefrom 
may be most readily prevented by the promplitude and Intelligence of the 
engine-driver. 

With regard to shocks and sudden stoppages, what leods most to io' 
I rease the danger is the speed at which the train is travelling; in order 
IHerefore eilbf-r wholly or partially to obviate them, it is desirahln to hod 
nut the best nieaus of elacketiiug the speed at pleusuro. For this purpose 
brakes are used, which act by pressing on Ibe perijihitry of Ihe wheels of 
one ur more carriages of Ihe train, and by that means diminish the speed. 

The brakes most commonly used upon railways may be divided into 
three classes. — 1st. Brakes acting on one wheel octly of each axle, and 
pressing on one side of the wheel.— 2iid. Brakes acting on one wheel of 
each uxle, but pressing against both sides of Ihe wheel, — 3rd. Urates 
acting on both wheels, and od one side of each wheel. 

Neither the first nor the second ought to be used, as they have a tendcacj 
to di^ulount the wheel opposite to that on which they act; and the tirKl, 
especially, has a tendency to destroy Ihe paralleliiun of the axles, which 
uiight occasion serious accidents. 

The third class of brakes possesses neilher of these iocooveoiuncea. It 
is true that, by acting on one side of the wheel only, the whole of Ihe 
pressure will be exerted upon the pivot of the axle ; and allhoui^h this 
pressure is equal Io the weight Bup[)or{ed by the wheel (and consequently 
the pivot of the Bslc does not sustain much more strain than under ordt- 
iiory circumstanci-n), the best plan would uo doubt be that by which a pair 
of vrhcels would be acted upon on both sides sjninltaueou&ly; Ihe efl'orts 
of invrtjtors should therefore be directed to this object. 

With regard to the brakes now in use upon railways, the Commission 
WiR not lufTicieDtly informed upon the subject to be able to recuuiiiiend 
tiny one of the proposed plans, and it appears that careful experiinenta 
would be necessary to decide tlie question. The following are Uie facts to 
be cou»i<lered in these experiments : — 

1st. What is the time necessary fur enabling the person having the ma- 
ongement of the brake to produce suflicient pressure oo the wheels to slop 
ti.ciu, iacluding the time necessary for signalling f 

2iiii. What is the time necessary to elapse, and what distance will have 
beeuimvelled, before a carriage, travelling at rarioas speeds and provided 
with ellicienl brakes, can be stopped ? 

This experiment ought to be tried many times, under various atmospheric 
t ■ndeucies, in order to test the eflecta of dryness, dampness, or hoar-frost, 
ur the cflcct oi throvriog Mcd oa Uie raiUj u \fu proposed and pracluffd 
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on the railway from Saint Etienoe to Lyons ; lite esperimeots should be 
made upon levels as well ns inclines. 

Srd. What is the time necessary to elapse, and the distance to be rao 
over, in order to t>top a train comported of a locomotive ajid tender, and 
six or eiftht ordinary carriages, oo dilTerent inclines and uoiJer various al- 
moApheric influences, the corriagea being provided with brakes, and drives 
at various speeds, making use,— |at. Ol ihe tender brake, the steam beiag 
shut o£r. — 2nd. Of one, two, or more of the carriage brakes, the atean 
being abut ofl*. — 3rd. Of all the brakes, and reverting Ihe engine ; in fact, 
employing all the means known for stopping. — The Commission, in coo- 
siriering the question as to the propriety of skidding all the carriages, ia of 
opinion that il would perhaps be advisable, when proceeding at a speed of 
from twenty five to thirty miles an hour, to adopt this method ; bat generally, 
Jo a traia composed of a locomotive, tender, and seven or eight carriages, 
only one of the carriages is provided with a brake, and the Coffimisaioa M 
wished to ascertain which carriage it should be applied to. f 

It was remarked that, iudepeudently of the moineatum acquired by the 
carriages respectively, each uf ihera is, at the time of stopping, paabed 
forward by thn one behind it, rspecially when connected loosely hy chains; 
it therefure appeared advisable to provide the last carriage wiib a brake, 
which should act at the moment of stoppage, and, by thusofleriug a re- 
sislance, the force of which luay be nialbematically calculated, tighten the 
coonecling chains or rods of the front carriages. 

Should any apparatus be used to deaden shocks? And if so, what po- 
eition ought it to occupy? 

(>u this subject, the Commission is of opinion, that if it were possible to 
throw the whole or Ihe greater part of the force of the shock upon any 
inert body, the safely of the carriages would be much iucreased ; and as ^ 
to the place it ought to occupy in the train, the Commission considers il ■ 
beat to place the brake between Ibe tender and the passenger carriages, f 

Several kinds of apparatus adapted for this purpose, were presented. 
Some of thi'm were composed of metallic springs, which would be gra* 
dually compressed by the shock, and by that mean4« slacken Ihe speed of 
the train ; and others were composed of air-springs acliug upon the same 
principle. 

Wiih regard to the former, Ihey would be the more efllcacioas, In pro. 
portiuu to the time Uiey altowed the train ti> run while c<impre»8iog the 
springs ; but, at the sumo time, lite length of the springs must.not be such 
as to cause danger of running otT the raits when traversing enrves. Oa 
the other hand, it will be understood, thai it is advisable to constract ihem 
so as to offer the greatest possible degree of resittance; their wt-ight mast 
nut, however, be greater than that of an ordinary loaded carriage. In 
ordpr (o produce the desired elTecl, the apparatus ebonld be so constructed 
as lo allow the train to bear the greatest possible compression without in* 
jury ; occasion no danger in traversing curves { and olfer the greatest poe* 
sible resistance with the least weight. 

With regard to the air apparatus, it would not act ef5cientl> unless made 
of very large dimi-nsions, so as to present a large Itody of air to be com- 
pressed ; this kind uf bulfcr ia therefore inadmissible, from its bulk. In 
fact, as tlie densily ia in an ioverse ratio to ihe volume of air, the apparatus 
would nut act until the piston, meeting witti resistance from the air, would 
be nearly at the end of its course, at which point il would not offer any 
efficient resistance to a shock of any cunsiderHble violence. 

Il appeared to the Cummissiou, that au apparatus ofTering great resist- 
ance would nut act so efhcjentty as one which would be brokeu by the 
shock uf a collision. 

It was thouglit that it would be advisable to propose a prize to the in- 
venlurof any npparutus, which, after being in use for some time, was 
found to ai:t eOiciently. 

TLere are soHie preliminary arrangements, as regards safety, to be con- 
sidered. One prccauLion which has been adopted consists in interposing 
between the tender and the paasenger^carriagea as many empty carriages 
aa there are locomotives : this precaulioa way, ia most cases, preserve the 
passengers from injury. 

IV, Of RuUi to lit enforced by Law in Working Railicays, 

The first point to be considered, as regards safety in railway transit, is 
the working with perfect regularity, and subject to fixed rules, which must 
never be iofringed ; it is clearly tiia duty of Goveruuieut to legislate oa 
this su'ject. 

By the present laws, railway companies are empowered to frame bye- 
lawa for working, but they are obliged to submit them fur the approval of 
the higher authorities. This is a salutary regulation, and the compaaies 
ought to be bound to inform the Gavernraeni, in good lime, of the hours 
fixed fi>r the departure uf the traiua, as well from the termini as the inter- 
mediate stations. 

Express trains must be used as rarely aa possible, and only when they 
are absolutely necessary: their approach must be signulled along the line. 

The Coniniiesiun bus not given much nlleutiun to cases where accidents 
might happen from two trains meeting on the same luie. On railways, by 
which a great number of persons Imvel, there are always at least two 
lines of rad, and the only likt-hhoud there is of one train ruaniog into 
another. Is when they are boib travelling the same way ; and even this 
might be avoided if the utiktaiti were to adhere to the times fixed by the 
autJiorities for departure from the termini, uud Uiose fixed by themselves 
for the intermediate stations. 

Independeully of the shocks which may happen when the trains are In 
muliun, passeogcn bare •omuUmt^ beeji ^enuusiy injured from chucks 
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oocashmed on stoppioK nt the termini, bj oomin^ into contact either with 
tbe wallft or the carriages. Tliia occurs either from the ignorance or neg- 
ligence of llie eDgineen, and sometimes frum a deraogement of tlie brake 
not allovnog the traio to be stopped willi Bufbcieot promplitucte. 

In order to obriate tiiis, it would be advisable to direct the en^ne-drivers 
to stop the train completely before reaching the place where the passengers 
ttre to alight. When a train it) in progress, it is indispensably necessary 
for the engine driver to be conjitaotly warned of a]] that passes on the 
lise ; and for this purpose there must always be, between the engine driver 
and station-guards, certain si^^nals, which may be readily understood by 
the latter; and by means of which the station-keepers may always com- 
mnnicate with each other. Sigtmls between the engine-driver and guard 
of railway trains either do not, fur the most part, extst, or are very imper- 
fect. It will, nevertheless, be readily conceived, that many casualties luay 
•rise during the progress of a train, of which it is necessary for the engiae- 
driver to have notice, — as in case of (he breaking of an avie, the carnages 
mooing olT tbe rails, &c. The Commission tbiuka that Government ought 
to direct, that in each passeuger- train there should be a guard, furnislJed 
with the means of communicating tbe necessary intelligence to tbe engiue- 
ilriver. 

Another subject of great importance in railway tran&it is the question,— 
•twbat speed tliey should travel? and on this head, tbe Commissioa de- 
tiberated, fii'st, whether it would be advisable to &x a maximum speed; 
bot it wBJt found, that a speed which would be without danger on very 
alight iorltnes and curves of large radius, would be extremely dangerous 
QB tteep inclines and curves of small radius, and which were tu be tra- 
wad by heavy trains; it is, therefore, proposed to Qx a maximum speed 
AweAch road, regard being had to tbe inclines and curves oo each line, 
and alio to the trains to run upon it. 

It would also be very useful for each engine to be furnished with an 
apparatus for iodicnting (permanently aod independently of the will of tlie 
engioeer) the maximum speed of the Iraiti at any period of its journey. 



SHe on Erperitnenti m<td< up*n th* %ete U»« <if nil <tt Saint Germain, 
wUh a Locomotive constrvcUd by 3J. Flachat, 

The town of Saint Germain is situate on an elevation of about sixty 
ynds above the plain upon which the line of rail terminates at the Pecq 
Bridge. The atmospheric railway overcomes tliis diSereoce of level by 
means of a series of gradients, forming altogether a parabolic curve, 
aluping towards (be earth, and terminating in a gradieol of 1083 yards in 
length, and having an inclioatioa of S5 yards. 

M. Klachat, who was charged with the superintendence of the works, 
•ckoowledged the necessity of constracting a powerful engine, capable of 
propelling upon steep inclines the materials necessary for the coustrucliun 
uf tbe road, and the apparatus for the atmospheric plan. Tbe engme it 
ouw employed for drawing earth from cuttings in tbe forest of Saint Ger- 
main : ihe wagons running up empty, and returning full. 

Tbe experiment made on (he 17tb of June last, was for the ptirposo of 
Moertainiug the maximum weight tbe engine was capable of drawing oq 
liie above incline. The train coosi&ted of four wagons loaded wiili earth, 
and weighing, when empty, between three atid four tons. One wagon was 
found, when loaded wi<h earth, to weigh nearly 12 tons. Tbe loadj, on 
desceading, was therefore — 

Ttie Engine, ir«lgblDg about .. .. .. .. SDtona. 

r^ Th« Tender 9 ,, 
K Four londed Wtgou .. .. 44 .. 
■ A Brake Carriage 8 .. 
76 tons. 
The train started at a moderate speed, with the regulator entirely closed. 
The train having once stopped, it was found to be impoBsible to aicend 
again. One, two, and three wagons were then successively emptied, and 
n was not possible to ascend the incline until this was done. The traio 
tlieivfore cuositted of— > 

i ?£:«::: :: :: :: ''.T)^^^^-^'^^ 
Ttuee empiy Wagona .. .. B .. I 
A iMded Wagon .. .. .. U .. ^ lU (oiu naelbl ««lghL 
A SraJic Cikrritga S .. J 
This experiment was made twice, and gave Ihe same resQlla both time*. 
Tlie engine was working at a pressure of tire atmospheres; the power 
it exerted, enpposing the action of tbe steam to be the same throughout^ 
was therefore about 3 tons 4^ cwt. The reaialaoce to be overcome wua as 
fbUows >- 

»tODs. cwt. Ib^ 
rrlctton of vsrloos ktods, reckoned m SKHb af Ibc wdgtat (7(i tons} 7 M 
AcUoo of gravity .. t 19 
a 3 M 
There remains a difference of 1 ton, 1( owt., owing lo the dimiootion of 
preflsure, and additional friction of all kinds, and other casualties. It wilt, 
<yf conrse, be understood, that on U'ss steep incliitea this tractive power 
will be mocb increa&cd. 




KEVlEVfTS. 

The High Pmiure Steam Engine invettigaitd : an expontion qf itt com* 
parative merits, and an euay toicardu itt improved construction. By Dr. 
Ernst Auan, practical machine maker, Plau, Saxony. Translated by 
W. Pole, F.R,A,S. Parts I. and II. Wcale, 1847. Svo., pp. U5. Six 
plitei. 

The object of this book is a noTel one. It is to advocate the superiority 
of tbe higb-presBure over tbe low-pressore engine ; and tbe omitsion of all 
exceptions in favour of tht latter kind of engine leads to the inference, that 
the author recommends tbe adoption of the former under all circumsti 
and for all purposes. 

Dr. Alban telli ui that ho ia a practical mantifacturer of engines ; that ha 
baa been engaged for thirty years, without intermission, in studying tbit 
subject ; that he has made • large number of engines of various dimensioai 
and varieties ; and has been in the constant practice of experimenting with a 
view to their improvement. A man who brings forward bis opinions thus 
authenticated by long experience, has a right to demand some attention to 
them, and will generally have something to say which is worth listening to. 
This is the case in the present instance ; but while full credit is to be given 
to oar author for his practical knowledge, it must be premised that he has 
conRued his attention almost exclusively to engines worked by high pressure, 
and consequently is far more qoalified to speak respecting their advantage* 
and capabilities than respecting those of low.pressure engines. Posiibly, had 
be studied tbe latter more, he would have thought better of tbcm. 

These considerations apply exclusively to Dr. Alban's practical knowledge 
—his theoretical opinions are to be criticised independently and abstractedly. 
We shall find that hii physical conceptions, though often clear and vigorous, 
occasionally lend hito into serious errors. Tbe translator of this work sets 
out with high professions of the necessity of theoretical accuracy, and lamenta 
tbe aberrations of the unlearned in a manner which to some of his readetv^ 
wilt appear amusing. He is very caustic respecting tbe unhappy frequen 
of blunders arising " from the practical methods adopted by ignorant men," 
and complaini that " unhappily, in most caacs, tbe unfortunate public hav* 
to pay for the schooling of their engineer," — "^ unless the engineer has a 
knowledge of principles to guide him, and a capability too of reasoning on 
those principles." After this wholesale condemnation of engineers, it mightu 
have been hoped that Mr. Pole would have at least avoided tbe errors which j 
he denounces, and that he would not have publiihed in an English fonnl 
several notions grcviotuly at variance with the said " knowledge of prineU 
pies." He profeisea to correct his author'a mittakes, bat the wont of them 
are passed over uncorrected, and apparently unobserved. 

Of the two Parts of Ihe work before us, the first is theoretical ; theeecon^l 
refers to details of construction. We shall for tbe present confine our at- 
tention to the former, in which the author examines the objections brought 
against high-presiure engines,^ and replies to them, and then proceeds to a 
serial account of the advantages peculiar to these engines. 

The objections may be considered first — they are principally these Ave. 
1st. The danger of explosion : 2ud. The loss of heat : 3rd. The relinquish* 
ment of that power whicb arises from condensation : 4th. Tbe consumption | 
of oil and grease for lubrication : 5th. The wear and tear of metal from th« 
rapidity of motion. We will take these objections in their order. 

T/teJirit olijeciion — respecting tbe danger of explosion — may be considered 
to be of a two-fold nature : for we have to ascertain primarily whether a 
high-pressure boiler lie more likely to explode than a low-pressure boiler ; 
secondarily, whether tbe results of an explosion are more disa«troua in tbe 
former case than in the latter. Our author does not make this distinction ; 
but it it obviously necessary for the complete examination of the subject. 
Ia comparing the probabilities of to explosion occurring in either case, wo 
must, of cotu'sc, for the fairness of comparison, pre-suppose that, c«/eriir />or». 
but, the metal of the boiler is always made of a thickness proportional fo 
the intended steam pressors : that is, that a boiler intended to bear a pres- 
sure of four atmospheres, is made twice as strong as one intended for a pres- 
sure of two atmGe.pheres, &c. Unless this supposition be made, an accurate 
general comparison of the probabilities of explosion would be Impossible ; 
and, moreover, the precaution la one so palpably cecesaary, that oo man of 
common prudence would neglect it. This being premised, we proceed to 
our author's first view of tbe case. 

" Every boiler may become supercharged with steam when the qftantity 
drawn off Is less iban the quantity generated^ tnd when the laftty-valves, in 
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^.COnieqiieTice of imperftrtioni in their action or condition, do rot properlj 
form thtur duty. Tberefore, in so far as tiinilar safety apparatus are used 
lor both high and low-preasnre boileri, they must be liable to similar inter* 
rnptions in tbeir working. Experience baa shown this very often, and it 
has been found that even the vertical open-mouthed feed-pipea of low-prei- 
sare boilers, which act as escape- pipes when the boiler pressure is too great, 
(these are wanting in marine engines,) are not always secure. If then an 
orerfilling of the boiler with ateam is equally possible in both high and low. 
pmsQtc enginei, both are liable to danger from this source ; aa the strength 
of the metal is adapted to the working pressure, and therefore the proper 
eUsticity for which the Teasel is constructed must be exceeded when such an 
occurrence happens. Rut there is an advantage on the side of the high* 
pressure engine, for the elasticity must be increased in a much higher ratio 
than with the low-pressure engine, before it overcomea the pressure at «irhich 
the boiler is proved (usually three times the working elasticity) ; and there- 
fore a much longer time will elapse before absolute danger arises. For ex> 
ample, in a boiler working at eight atmospheres, it will take a much greater 
lapse of time for the pressure to rise to 24-atffl08phercs, than it would to 
reach 12 lb. per square inch in a boiler working at 4 lb. ; and these would be 
the points at which danger may be supposed to arise in the respective cases. 
This gives a key to the experience of late times, that as great a proportionate 
number of tow as of high-pressure boilers have exploded, aa well in England 
as in America and France ; andthatamong the latest inatances, the accidenta 
with the former have reached an alarming extent." 

This extract brings us to the first allegation, that it takes a longer time to 
overcharge a high-pressure than a lower pressure boiler. The general truth 
is not stated with sufficient precbion ; it may be explained by tbe following 
example : by referripg to the best tables for tbe relative volumes of steam 
at different pressures, we find that any given quantity of water will produce 
249 times its bulk of steam of eight atmospheres' pressure, and 1GC9 times 
its bulk of steam of one atmosphere. Consequently, to fill a boiler with the 
latter or low-pressure steam, rather less than seven timea as much water 
would be required as would be necessary for filling it with the former or 
bigh.preasure steam. 

Now, it has b««D ascertained that the pressure in the boiler has no inflo* 
ence on the rate of vaporization— that is. with a fire of given intensity and a 
fire-box of given dimensions, the same number of pounds of water will be 
converted into steam in a given time, whether tbe boiler-pressure be one 
■tmoiphere or eight atmospheres. Coupling this consideration with that in 
the preceding paragraph, we arrive at the conclusion that the overcharging 
a boiler which can only resist a pressure of one atmosphere, takes about onc- 
•eventh of the time required for overcharging a boiler which will bear a 
pressure of eight atmospheres. In order to the accuracy of this conclusion, 
it is requisite however to suppose nothing altered but the boiler pressure, 
and that the capacity of the boiler, tbe intensity of tbe fire, and the dimen- 
sions of the fire grate, are in all cases the same, With this proviso (which is 
not stated by Dr. Alban), we may establish the general conclusion, that a 
low-pressure boiler ia overcharged in a shorter time than « high-pressure 
boiler. 

Oar author then proceeds to consider the caosea of explosion, and details 
the various hypotheses which have been suggested, such as that of the gene- 
ration of an explosive gas from the decomposition of the water — the genera- 
tion of hydro-electricity — and the sudden conversion of water into steam by 
coming in contact with overheated parts of tbe boiler. The latter of these 
hypotheses is by far the roost probable ; but there is one important point of 
agreement in them all, namely, that the ultimate or inducing cause of an 
explosion is t^e sinking of the water too low in the boiler, and tbe conse. 
quent over-heating of the metal. To this point, therefore, attention must he 
confined, when the safety of high-ptessure and low-pressure boilers U com» 
pared. We have simply to ascertain which of the two ia most liable to be 
overheated. One of the principal causes of this evil ia 

" Too great an accumulation, either general or partial, of scale or earthy 
aediment in the boiler. These substances being bad conductors of heat, 
prevent, when in large quantities, the proper distribution of caloric to the 
water, or at least injuriously retard its transmission. The heat of the metal 
then increases to too great an extent, and may frequently rise to incande- 
scence. Sometimes it happens that the layers of deposit arrange themselves 
in such wise as to leave interstices to which the water cannot penetrate : 
now if any of the adjacent portions become cracked, the water will suddenly 
find its way upon the hot metal, and will cause a local explosion, thereby 
loosening the scale not only from the part previously aff^ected, but for a con- 
siderable distance round, and consequently increasing the contact of the 
vater with the heated metal. This produces a mmbling commotion in the 
water, which, if the incandescent spot he large, may be in the highest degree 
injnriooa to tbe structure of the boiler. The steam thus suddenly farmed 
augments the pressure, and hence again increased danger may ensue, parti- 
cularly as the spot overheated will have been rendered more susceptible of 
damage. It has ofti^n been remarked that explosions were immediately pre- 
oided by tba rumbUug noiae aJJaded to above. The bigb-pressure eogine 



hat in this respect also an advantage over the low-pressure, in that the sedU 
m cnt, when the elasticity is great, seldom attaches itself firmly to the aidca 
of the boiler, but collects in a loose state, and is easily removed." 

Tbe comparison proceeds in a fair manner aa follows : — 

" Doilers which are fitted with imperfect water gauges or feed appantntr 
are particularly liable lo the evila of a partial exposure of the fire surface, 
and unfortunately these defects are but too common, particularly with higb- 
pressure engines. The same liability to danger is also incurred where intciu 
nal fire-tubes are inserted, or where the water space is too flat and confined^ 
and is exposed in an injndicioua manner to tbe fines. W'heu lubes are in* 
troduced, they seldom lie deep enough under the water level, and are there- 
fore soon left uncovered by an accidental alight depression uf the latter; and 
if tbe water chambers arc too confined, tbe water will be often driven out 
during violent ebullition. Marine and locomotive boilers are particularly 
liable to this. A steam boat boiler which burst at Hull (an account of tba 
accident, with a description of the appearance of the boiler after the expU)> 
sinn, will be found in the ' Citil Engineer and Archtttct'i Journal' August, 
1839, p. 283) furnishes an example of such an improper make. Both impel* 
fections were united in its construction , and Ihc collapsed fire-tubes showed 
that tbe metal of these parts had been overheated in con&equencc of tba 
water lieing driven out of the too contracted surrounding chambers, and thai 
by such overheating the parts were weakened, and at last suddenly gave way 
to the pressure. It is much to be regretted that marine boilers are nsuailr 
subject to the evil of too confined and too shallow a water space; becaoM 
the ship's motion renders them particularly liable to tbe exposure of tba 
fire-tubes : the use of sails Increases the mischief, for when the ship has lain 
over on one side for some time, her righting or careening will throw tha 
water back upon any poition$ of the metal that may have become over-heav 
ed, and thus danger may ensue in proportion to the length of time the parts 
have been exposed and tbe degree of exposure. Hence we find the msjority 
of explosions occur on board steam boats, and proportionately but few oo 
shore. 

Now since all marine boilers, as well for low as high-preastu«, are liabia, 
if injudiciously constructed, to similar dangers of tbe kind we have named 
above, no conclusion to tbe prejudice of high-pressure engines can be drawn 
from such acctdenta. Indeed of late years a general comparison has been to 
favour of tbe high-pressure system.* One reason why low-piesiure boilen 
must, under the evils above-mentioned, be less secure than high pressure, ia 
tttat in tbe former the ebullition is much more violent, and the water thereby 
more liable to be expelled, whereas under a great elasticity the bubbles of 
Etcam generated take a smaller volume, the ebuUitiiOD goes ou more quietly, 
and therefore the danger ia lessened. 

The common chest form of low-pressure boilers with straight sides teada 
to increase the liability to tbe exposure of parts heated by the fire, especially 
If furnished with internal flues, as is geneiitllv the case with maiine boiler*. 
The large flat surfaces easily bulge out by an increased pressure within, and 
the consequent augmentation of cubical content causes a sinking of tba 
water surface ; after which the restoration of the elasticity to its original d^ 
giee may throw back the water over the spots it formerly left, and thus XVm 
source of danger is at hand." 

Tbe last mentioned evil is not enlarged upon in a manner corresponding 
to its importance. It may be demonstrated that boilers with fiat sides am 
Buhject to much greater strain than those which are curvilinear in every part 
If the boiler be of the form known in geometry as a solid of revolution with- 
out Hat ends (that is, if every section perpendicular to its axis be a cirde)^ 
the elastic pressure within will not tend to htdgt it. We think it may b* 
shown that, in this cose, tbe tension of the metal is direct or tangential, and 
that there are no transverse strains, analogous to those of a deflected beam 
or girder. But where yi!ia^ tur/acet are exposed to the action of ateam, 
there is a tendency to make them belly out, like the sails of a sbig. 
In this case, the metal is subject to transverse strains, and in consequence ol 
the tendency to bending, will be subject to forces of both extension and com- 
pression (like a deflected beam) ; these force* greatly exceeding those arising 
from direct tension in the solid of revolution. It will be seen therefore that 
boilers with flat sides have a great disadvantage — in addition, it must be otk- 
served, to tbe weakness at the angles, — from tbe imperfect connection of tba 
plates. 

Another cause of danger in low-pressure engines, which Dr. Albao Iniiita 
apon, is their great size. 

** The greater the content of a boiler, the greater siirface it must offer lo 
the pressure of the steam, and the greater danger it must be subject to. Thia 
truth ia so self-evident, that it is incomprebenaiMe how it should be so tiak 
versally neglected. The size of many boilers at present in use is truly i»> 
tounding, 1 have not unfrequently seen them as large as 5 or 6 feet in dl^ 

• Vld« • Echo dtt Monti* wwMjt,* Wo, 24, p. 178. Up to the j««r 1884, only twioty m- 
ploaioos hul occurred Id AtnericB wltb hlgh-prMSure eoglDca, wbllt UiirtT-two bad liap- 
[tened with low. prewur* ; aad it li well knowo how cotniDoii tbe hlgb-prisiure engloa ia 
In that countrf, urtlcularly In the Western States. At a later date, the prDprlctora of 
■team boat* Id Nunb America have suted. Id ■ memorial to Congrrsa, that since ibm 
mun> gtoeral IntrwIuctioD of hlgb-prcasure aleatn. the nvmher of accldeota baa itoS oitlf 
not lui (cased, but tMcome leaseued In on eitix^rdioarT degree. 
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n*ter. Such boilera ought indeed to be named explodert, sud the legislative 
raatrictioD as to the amouDt of pressure to be used with them i8, as far M it 
gees, a salutary ioeas>ure. Still better would the latr staud if it began at the 
other end, aad limited the size of the Tossels instead of the elasticity of the 
itoam 'vrithin tbera ; for such an enactment would be free from the objection 
fltf diaeouragiog the use of high-pressure ateam, now promising so much ad- 
vaotjtge to iuduttry. We can scarcely hope, however, for the full realization 
of oor wishes in this respect, unless a bold and enlarged view is taken of the 
ifllauit for, as I shall hereafter ^how, the high preisure engine cannot be 
made to display its advantages with steam under about six atmospheres' 
{Ktssare. A compulsory enactment restricting tiie site of the generating 
veiaela would tend much towards promoting the use of steam of snch high 
pressures, and, by producing a necessity for acquaintance with the workiog 
<d the engine, would undoubtedly further its real improvement." 

The comparison is not, however, here stated quite fairly. It is true, thai 
all things else remaining the same, the teasion of the boiler increases with 
i«a MX ; bat then we set out by supposing the strength of Die material in- 
oreued in like proportion. The author himself insists that it he presap> 
pesed, OS limine, that the thickness of the metal be proportioned to the ten- 
sioa to be resisted ; and, as we have already said,|it is absurd to institute a 
oomparuan on any other terms. In objecting therefore to the great size of 
low-pressure boilers he should condemn — not their weakness (which is sup. 
poud to be provided against) — but the great weight of metal required to 
make them sufficiently strong. 

The relalioa between the thickness of the metal and the dimensions and 
pressure of the boiler, may be easily determined in most cases ; and we in> 
tead to lay before the reader, in a separate paper, the means of calculating, 
with great facility, the proper thickness of a boiler of given form and size, 
ia Older to sustain a given pressure. For the present, however, we may 
obwrre^ with Dr. Albao, that when the plates of a large boiler are increased 
to a thickness proper to its dimensions, they may become so thick as to be 
llaMe to crack from the sudden application of beat. This is a source of 
daager altogether independent of those hitherto coosidered. — it must be 
prevented either by tuaking the plates of metal of superior temper and 
teaacity ; or by gradual and careful heating ; or lastly, by reducing the 
siu of the boiler, and consequently, the thickness of its platej. Dr. Alban 
most, however, recollect that, in respect to this danger of cracking, low. 
peuure and high-pressure boilers are frequently on npar. He saj's — 

" It is indeed customary to give to boilers of great size a proportionate 
thicknes« of metal, but this helps the case very htile; for experience has 
shown tlial thick plates, especially if of cast metal, arc more liable to crack 
hy the action of the fire than thin ones; inasmuch as the temperature of 
their two sides, exposed respectively to the fire vrithout and the water within, 
doce not quickly assimilate ; whereby unequal expansion and coutraction 
CBStiea. It is moreover a difficult matter to determine what the proper 
•treogth ought to he in proportion to the diameter and the pressure, and 
there is a grcAt difference of opinion among those who have given their 
•ttentioD tu this point. It must also be noticed, that thick vessels tend more 
to retard the transmission of heat to the water than thin onca, although this 
tact seems often to have escaped the notice of cagincers." 

But bow extremely nnphilosophical is it to urge this as an argument 
against low-pressure boilers exclusively 1 A boiler of large dimensions and 
low pressure may require the same thickness of metal as i boiler ,of small 
dimenaions and high pressure. 

The ucond objection against high>pressnre enginea — the loss of heat — we 
most, for the sake of brevity, dismiss with the following brief consideration, 
which, in fact, embraces the sum of our author's arguments. B}' a well- 
known property of steam, ascertained by Watt and many others, the sum of 
tlie latent and sensible heats is constant at all pressures, and (therefore the 
same fire will evaporate equal quantities of water in a given time, whatever 
be the boiler pressure. Now, it may be demonstrated mathematically that 
steam acts with most eflcct when used at a high pressure and worked ex- 
pansively. Cuuscquentiy there is, roe/erM /jart^w, a greater economy of fuel 
wben the steam is generated at high pressure, 

7^ third objtction — the relinqoishmeDt of that force arising from con- 
deiuation — is lUtcd correctly by Dr. Alban, except in that be under-esti> 
mates the amount of power obtained in practice by condensing the steam. 

" Partly through imperfect condensotion, partly through the working of 
the air and cold water pumps, and from other cauees of the same (ie«crip> 
tioo, the useful effect of low-pressure cngiues is reduced from a'loul ] 7 III. 
per square inch absolute pressure upon the piston, to about $nen, as made 
avaibible in puwcr obtained; so that the uie of condensation only in reality 
offer* a gain of from 4^ to 5 lb. per square inch, or one-third of the atino- 

ipberic prenure The objection loses in weight as we use steum of 

higher pfeaaurc, and at seven or eight atmospheres is scarcely to he con- 
aidsred, because the surface of the piston bceomet proportionately \tu w the 



elasticity is increased, and therefore the loss of the vacuum Is less to be 
felt ; while the advantages of the system are increased by such increase of 
elasticity. When the pressure used is too low, for example, only two or 
three atmospheres, as is most common, the lou may be important, and the 
advantages of the high-prcssure system are not sufficiently developed to 
cover it. For instance, an engine of 10-horse power at two atmospberea' 
pressure, will require about twice as much steam as a condenaing one of th* 
same power : it must be of about the same dimenaions, and hy the want of 
a vacuum must be supplied with sieam of a double elasticity to produce the 
same effect. Here, therefore, a power of ten horses will be sacrihccd by the 
waut of the vacuum ; that is, as much as the whole power of the engiue. 
But if a pressure of eight or ten atmospheres be used, and the principle of 
expansion applied, the pro|H)rtionate loss, by the sacrifice of the vacuum, 
will be scarcely equal to 2-horse power rut of ten, — a loss of very trifling 
weight when compared with the advantages possessed by such an engine 
over a low-pressure one. Yet more in favour of the high-pressure engine 
wouid the comparison be if wc could subitituto steam of sixteen atmosphem 
fnr that of eight ; but unfortunately, through practical difficulties in the 
working of the machinery, our liiuita of available elasticity are at prcseni 
too confined." 

We may here obserre, that elsewhere Dr. Alban recommends that the 
steam should always be generated at a pressure of eight or ten atmosphereSi 
or 120 lb. to 150 lb. to the square inch. He speaks of employing what we 
should consider excessive pressures, with great composure. " Once," aaya 
he, " I worked an engine, fur the sake of experiment, to a pressure of 1000 lb. 
on the square inch, and it was found that under this tremendous pressure, 
the engine itself remained perfectly firm and steam-tight" ! He tells ns 
also, that in the ordinary working of his steam engines " the steam makea 
its exit from the cylinder with a pressure of aljout three atmospheres," or 
45 lb. Now, in English railway locomotives, steam is often admitted into 
the cylinder at the pressure with which Dr. Alban suffers it to escape. So 
that if it were possible for him to send his steam here when he had done 
with it, we might use it in working our locomotives. It seems scarcely pos* 
Bible that there can be any economy where steam is suffered tu escape at 
this high pressure: for supposing it to be admitted to the cylinder at eight 
atmospheres, and to maintain uniform pressure throughout the stroke, the 
effective pressure is (8—3, or) 5 atmospheres: conaequeutly, j)th8 of tbe 
power is wasted. The reason asiigned for expelling the ateam at a high 
pressure exhibits tome very odd philosophy : 

" The steam leaving the cyUnder would at the end of each ctroke retain too 
little excess of presture above tbe atmosphere, and therefore would blow 
out with too small a velocity, and leave behind an increased resistance to 
the pibtou. For example, steam of three atmospheres, expanded to thte* 
times its volume, would scarcely balance tbe atmosphere, and would thus 
have no tendency to blow out ; while steum of two atmospheres similarly 
expanded, would sink so much under the atmospheric pressure, as to catue 
a very iujurious counter-resistance lo tbe piston from the entering air." 

The phrase, " leave behind an increased resistance to this piston," is toni 
perfectly unintelligible. If the escaping steam be of high elasticity, it will 
doubtless have a great tendency to rush out by the eduction-port — but tbe 
same elasticity also acts to retard tbe motion cf the piston. Of course, it 
is desirable that the steam should be got nd of with facility; and, in order 
that the piston may drive it out with as little resistance as possible, the 
escape-pipes should be made of ample size. Out a " tendency to blow out" 
in the steam itself is of no advantage: for it has no power of itself to 
" blow out/' after so much of it has escaped as to make the pressure of the 
remainder equal to that of the atmosphere. Thia remaiuder is expelled by 
the piston. Consequently, the piston will always have to driv<;out steam of 
not leaa pressure than the atmospbcre^if it be much greater than the atmo. 
sphere, an unnecessary resistance is created. We come, then, to the condtt* 
sion that, in all engines in which the steam issues directly from the cyUnder 
into the air, the issuing steam ought to be as nearly as possible of atfD0« 
spheric pressure : in other words, if the steam be admitted from the boiler 
at a high pressure, its maximum effect is obtained by working it expansively 
and reducing it to about 15 lb. pressure, before tbe eduction-port is opened. 

Theffth objection — the wear and tear of metal from rapidity of motioi^— 
our author tries to overcome by theoretical argumeuts: but the facts are 
too strong for him. That the tubbing parts of the best locomotive engines 
suffers great wear and tear, due to the rapidity of motion, is an incoolest- 
ahle truth, which no arguments such as the following can get rid of < — 

" It is inconceivable how the apparatus for transmitting the motion of the 
piston of a hi^h-prcssurc engine to the machinery can be more subject to 
destruction, in regard to the duratiility of its joints, than in a low-pressure. 
If the power of each he the same, the machinery most have iu each cate i 
equal strength: the stress to which it is subject is the same (or rather ia 
leas in tbe bigh-preMiue eujsiae, on accoaut of tbe diminiBbcd prejudicial 
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retitta&ce, and contequentlr diminished total prcisnre required), and there ia 
DO rea«oo whatever why anv required atrcogth may not be given to thete 
puts; to that if there ibould be apprehension from the unequal action of 
the piston when expan&ion i« used, the (trength may be increased at plea- 
sure. Can the gradually diminishing force of the steam of an expanding 
engine do more mischief than the great chock which roust occur io low. 
|>retsure engines, owing to their increased resistance ? Then every one 
knows what sudden coacuuions are produced throughout the machinery of 
a condensing engine at the moment when the air-pump discharges its con- 
tents, at which instant the whole pressure of the atmosphere is suddenly 
thrown upon the area of the pump." 

The parenthesis in the above extract tavolves a serious error. Even sup> 
posing we admit the " prejudicial rcti&tance," and consequently the " total 
pressure," to be less in the high-pressure than in the low-pressure engine, it 
by no means follows that the strains of the individual parta are diminished. 
Those strains arise not merely from the external resistance, but also fromf 
the momentum of the working parts — or, to use mathematical language, 
they depend upon both the effective and impressed forces. For instance, a 
grindstone, though kufTcring no retardation from the friction of its axle, 
might revolve so fast as to be torn to pieces by its own centrifugal force. 
Similarly, the parts of a steam-engine may move backwards and forwards so 
bat, as to be fractured by excessive strains : these molecular stiains being, 
moreover, far more dangerous where the motion is reciprocating than where 
it is rotary. 

With respect to friction and attrition, also, it is andeniable that botli 
increase with increase of velocity. If a drill, for instance, revolve slowly on a 
plate of steel, it will make no impression — if it revolve very fast, it will wear 
away a hole for itself immediately : the same considerations apply to the 
rubbing parts of steam engine*. The review has, however, already extended 
to such a length, that we must not at present pursue the subject any further. 



The Lift of James Gaiodon, M.R.I.A., F.R.S., Architect, with Original 
Nolieea iif Contemporary Arli$t» and Fragment* of Exuaya. From wa- 
Uriah collected and arranged by hit ion, James G anixin. Prepared for 
publication by the late Thomas Mdlvany. Dublin : Hodges and Smilb. 
Ift46. 8vo. pp. 2197. 

Gandon, though an Englishman by birth and education, executed the 
greater part uf his architectural works io Ireland. Those by which he in 
best known are tlie Custom House, Courts of Law, and King's Ion, Dub-^ 
Ito. 

He evinced early In life a strong predilection for mathematica] and eu- 
gtoeering drawing— pursuits for which some of the must celebrated archi- 
tects have exhibited great aptitude. His profcssioual caroer comaienced 
Qudcr Sir William Chambers, from whom he acquired, besides bis archi- 
toral knowledge, a vast stock of geurral taforoiatioii : forbisprect^ptor was 
a gr«at traveller — borue a Sweede, ha bad Iravelk-d much tn the East, 
visited China, and wrote a book on its architecture — had resided several 
jears in I Inly, and minutely informed himself respecting Iloniau BTcLiiec- 
ture. Gaodun began life wtll : greatly to his preceptor's gratification, he 
ubtained the first uf the urchitccturat medals given by the lioyal Academy. 
This achievement took place ia 17(jU, the year after that body was in- 
stituted, and is described in the fullowiog terms :— 

"As soon as I read the advertisement for the distributioo of these pre- 
joiumi, I was like a person electrilied. I hurried to my friend Paul Sand- 
by, who soon assured ma that ( could have nn chance uf success as n com- 
l>etitor for the gold nicilul in architecture, inasmuch m I was not eletfible 
to be a candidate: the advcrtbemenC requiring that all the caudtdutea 
should be students of the Kuyal Academy. Thii reittrictioo certainly ap- 
peareii a formidable obstacle to my becoming a coinpeliloron the occasion. 
I had not much lime for reflection, and ibe temptaiion was great, but I soon 
deteriuiued how I should act : I immediately entered my ciame as a student 
ufthe Academy, and attended all thei lectures givea by each professor. 
This was my only alternative. 

"The Academy gave ample time fur the candidates to prepare their 
respective productions. I commenced insttiully to arrange my ideas oa 
the subject given, which was a triumpbiU arcb, coiumemorative of the 
SeveD Vears^ War. 

'*Tbe day at length arrived when the candidates were to send in their 
deaigus, aad I ^ras soon iaforuj^-d, to my very great gmtiticatiun, that my 
design was declared the beat, and that, cwufcuquontly, I should obtuin the 
gold medal. 

** On the day fixed for the distribution of the medals, but before they 
were actually delivered, the architectural class were required tu attend u 
Cumuiitlee uf the Academicians in a private apartment, in order to test 
their respective powers in impromptu composition. The different subjects 
nere deposited in a vase, out uf which each candidate drew bis envelope > 




in which the subject yrta written. That which came to my band was a 
park-gate, or rather an ornamental entrance to a park. Having fir«t ar- 
ranged my ideas, I then sketched out my design, aud it was more admired 
by the Committee thau my triumphal arch. f 

'* When the medals were being distributed I was congratulated by many ■ 
of (he members, but particularly by Sir Wiiliam Chambers, who expressed 
the pleasure be experienced ou fiudiag bis pupil so early distinguishing 
himself." J 

Gandon next obtaioed the second of the premiums oifered by tbe ner- 1 
chants of Dublin for a new Royal Exchange, and it appears from the bio- ' 
grapby that the award of first premium was influenced by private iolerest 
— a circumstance by no means unparslleled, as (we doubt not) many uf 
onr readers could attest. The next premium gained by Gandoo was one 
of 100 guineas for tlie "new Bethlehem HospUul." This was the last 
public work for which he competed in England. 

Id 1779, he received an invitation from Lord Carlow to go over to Ire- 
land, which he accepted, and was then appointed architect of the New 
Custom House. They maurtge matters in Ireland in a manner peculiar to 
themselves, as Gandon found out to bis cost : fur ou bis arrival, tbe opposi- 
tion of individtiuls to the removal of the Custom House had become m 
strong, that it was actually necessary that he should secrete himself for 
several months. Tbe rouudalious of tbe new building had scarcely been 
commenced before tbe mob were instigated to destroy the fences surround- 
ing ihemf. The architect received letters threatening him vtilh personal 
injury, and in consequence ahvaya visited the works with a guud caue ' 
sword ; and '* having been in early life a goad swordsman (says bej, I 
am deterroitied to defend myself to the last/' There were other difliculties ■ 
however besides those of a personal nature. I 

<'Tbe labourers bad scarce got down two feet below the surface when 
tbey came to water, which four meu emptied with scoops as they cuotinued 
to extend the line of trenches, which were carried on in short lengths, and, 
for convenience, of ditferent depths. It became necessary to make dams 
across parts of them with suds, and to empty tbe water fruiu the lower tu 
the higher dam, until it was at last sent oil' in a drain prepared for that 
purpose, our pumps nut being then ready. The grouud was upeued Orst 
at tlie north and continued round to tbe east front ; then to the south end, 
where a boiling spring with saad appeared at about four feel below tho 
surface, which filled up as fast as it wa» cast out. It extended fur a con- 
siderable distance. Inch and half sheeting piles, about seven feet lijing, 
were driven down with a maul, to keep up tbe hank, aud sods were bitod 
iu layers between it and tbe piles, which prevented (he saud from being 
washed out, thereby enabliag the men to clear out tbe trenches to the depth 
required. The general texture of the ground was gravel, mixed In M>ma 
places with a layer of blue clay and saed. under which was a hard strung 
gravel. When the trencbea were thus prepared and cleared out, the rough 
i))a»uDs then proceeded to carry on tbe lirst bench or course witli ull possi- 
ble expedition with tbe black stone, aud immediately filliog in with earth, 
in order to give less water to the pumps. In tbe meantime auutber length, 
Rnd of the same depth, was got ready, and an additional number of masons 
Get (o work. In this manner Ube whole was conliaued until all was brought 
up Io the level of the ground. 

" The quay wall or road on tbe south front was an old embankmeot, 
made ubuut tbe year 172^; it was sixty feet wide at top, aud badly con- 
structed ; the walls of black stone; its fuundattun laid on the surface uf 
tbe strand ; on the side next (be river it was twelve feet high, but ou the 
iuijide only eight ; the filling between the wall» was a saud used for bal- 
last ; tbe base of the foundations stood at least six feet above the bed of 
tbe river; (he tide nut only soaked under (hem, but filtered in several 
places through tbe joiuts of the masonry. It was, Iherefure, deemed most 
prudent to couinieuce with (be north-east wing, after the portiou of tbe 
Blure-ruom, it b«iag less liable (o be iucommuded with water from tbe 
river. 

'* Directions were now given for excavating that part of the centre ufthe 
sonth fruut for the cupola and portico; and as (his advanced so near lUe B 
river we were certaia of much obstruction from the flowing of the tidts, f 
which was the only water that now gave us any trouble, fur (he springs 
were oow pretty well dried and kept under. The pumps hitlierto ummI 
were but thirteen or fourteen feet, we now used two of eighteen feet in h 
length. As the ground altered in its texture towards tbe river, becuuiing B 
more loose, widi small sandy gravel, like (hat of tbe sonth-wedl angle, tu M 
which depth we had sunk, we deemed it prudent tu bore it in several 
places which were near the angles of the front of the portico, but particu- 
larly where the walls of the cupola were to be erected, to the depth t>f 
eight feet below tbe tlien surface, and it appeared tu be much of the ^ame 
subistanoe as that already described. A pde ten feet loog and one fuut 
square was driven down in the i^euiru to nine feet depth ; but after ivveoly 
strokes of the ram it could be drtveo no further, wbjcb assured us that we 
had got down to firm ground. ■ 

** t7pon consulting with Ibe principal artificers on the spot, it was (bought i 
advisable to desist from sinking any more, but to make an artificial f«>uo- 
datioD, in order to sustain the great weight uf ibe cupula ; but whether by 
piling or otherwise was submitted w holly for my ronsiderution, Tbja part 
of the work had long occupied my thoughts, and tu it I bad giveo every 
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■llHliain, B7 floi^edarN having led in« to expect great difflcalties on thU 
■at^ftet. t had nearly made up my mind an to the mtans I shoulil adopt, 
•■d wtft the more ttrongly confircned in my iotcDtions, having remarked a 
circaoutance which escaped the notice of tboae around me. Immediately 
after the pile bad been driven, I perceived a sntall stream of water arisiui; 
op cIoM all arouod it, aa if it had pierced a spriDg; and recollecting an 
ohaerTation in Labelye's* acconnlof Westniiaiiter Bridge, ' that piles some' 
timea looaeD aad open fresh apriogs, which ofteD make it very difficult to 
fCtt rid of the water,' I was now apprehensive of just such an impediment. 
The great expense of preparing the pi|ps, and the very long lime it would 
take to drivaso great a number u would be required, presented a strong 
objecUoa to the use of them. I therefore gave directions to hare a grating 
of Memel timber prepared, the timber to be one foot square, to have the 
Oppar ones notched down three inches in the ground pieces, which were to 
be bedded on a layer of cut heath, the whole ground being first correctly 
levelled ; the interstices of the grating to be filled ia with hard sound stock 
bricks, up to the level of the Limbers, swimming in morlar composed of 
pounded roach lime and mortar well mixed, which answered nearly us well 
as tarraa ; over which was laid four-inch fir pl&nk fastened down on the 
grating with oak trenoele, which was all completed. The foundation walls 
Were then fret out on the 17tb of September. The part directly under the 
cupola was laid with rough blocks of mouotain granite in rcgidar courses ; 
in the 6rst course was sunk an iron chain of flat bar, four inches wide and 
two and a half inches thick, into collars whirh were run with lead, bat the 
bkra were only covered with a cement of wax, resin, and stone dust. The 
reat of (he foundation was done with the usual black stone, and was car- 
ried op to the plinth by the 16th October, 178'i, thereby completing the 
whole of the foandatioos in one year and four niontha from the opening of 
the ground,'* 

Another of Gandon's works consisted in Mveral extensive additions and 
alterations in the Irish House of Lords — a targe edifice, now converted into 
a bank. On the east side of the building a Curinlhian portico was erected, 
io the construction of which many local difficulties, arising from the de- 
clivity of the ground, appear to have heea overcome with great ingctiuity 
•Ddsoand architectural tattte. The dome, which was part of the original 
work, was destroyed by lire under circumstaaces which indicate that 
erolchetB respecting Teotilation have been fostered by other parliaments 
beaides our own. 

"Thia dome was subsequently destroyed by 6re caused by the following 
circumstances. A man of the name of Neabit, a smoke doctor, had been 
tnlro'laced to the Speaker, and recommended to his notice as a prodigy, in 
producing the greatest heat with the least possible portion of furi. He 
waa. therefore, employed to warm the House of Commons : and was suf- 
fered to cut into the walls, in order to lead tlues into copper tubes, which 
he proposed to place on the angles of the dome. These lubes, from their 
nature, wore very liable to be choked, and were often obaerved to be on 
fire, and large flakes of burning suut to By out from Ihera, to ihe great alarm 
of the oeighboors, who gave repeated iuforniatioo of the fact, but to which 
ao atteotioo was given. The windows of the dame were also left very fre- 
quently carelcfssly open ; the burning soot was driven in by the wind, and, 
resting on Ihe framing, the wood-work took fire, and on the 27(h February, 
17Q3. totally destroyed the dome, during the sitting uf the house. An in- 
quiry was afterwards made as to the cause of the fire, but the real facte of 
Ihe case were suppressed, and — the inquiry ended in smoke t 

The fonndatioD stone of the Courts of Law, or Four Courts aa they are 
called, was laid in 1786 ; the erection of this building was impeded by Ihe 
•ame faciioas opposition which attended Gandon's other works. The last 
public edifice erected under his saperiptendeoce waa the Hall and Library 
and other oRtcet of King's Ion, an ancient legal society constituted in a 
•imilar manner to the Ions of Court in London. This waa the only build- 
ing which Gandon lefluaGoished ; the completion of the work he assigned 
to other hands on his retirement from professional life. His architectural 
Uboun extended over the long period of sixty years, and he died in 1824, 
at the age of eighty.two years. 

Gaadon's works appear to be characterised by the same merits and the 
Mme defeete as those of his preceptor, Chambers. Judged by external ap- 
pearance only, his works exhibit symmetry and unity, and impress the 
niad by their grandiose combinations j but their great defect is the pre. 
aeoce of adscititious inconstructive ornameats. Gandon waa esaeotially a 
Booao architect. In his time, almost all that was known of Classic archi- 
tectare came frt>m Ifae Romans and Revivalists. The labours of " Athe> 
aian" Stuart and Revett were very recent and little known ; and, until 
their time, there was an almost entire ignorance of Athenian, or pure 
Irabeate architecture. The first volume of the Antiquities of Atlieoa 
waa published during Gandun's apprenticeship to Sir W. Chambers, 
and ita appearance caused a great sensalioD« Still less waa known of 
Potoled architecture — aa Gandon bimaelf ahowa in an essay at the end of 
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the biography. It ia not therefore to be wondered at that the dependaoce 
of decoration on constroctioa was io his day little attended to. 

Tlie biography before us is well arranged, but there is too much gossip 
in it ; notices of people of no note, and of transactions not worth record- 
ing. The architectural accounts are exceedingly meagre, and it ia sor* 
prising that no technical or illustrative descriptiuu of Gaudoa's worki baa 
been given. This omission greatly diminishes the valoe of the work. 
However, many of the observations show great taste and disceromeot, and 
the authors have Ibe credit of recording the honours of one who ia his day 
and geoeraUon laboured earaestly for the advancement ol architecture. 



Ancittit and Modem Jrehitecturt, anuuting of Fuvn, Plant, ifc. oftkt 
mott remarkable tdificet in the world. By Jdlks Gailbabaud. Third 
series. Fermin, Didot, &. Co. 1847. 

The third series of this work is by no means inferior to the preceding 
parts of it. The conductors seem to have kept steadily in view their object 
of furnishing a complete set of illustrations of all known styles of architec- 
ture, from the earliest monolithic to the latest Italian and bastard Classic 
structures. Among the plates before at we have several illustrations of Celtic 
monumenti, details, &c., of the arch of Septimius Severua, the tomb of 
Cecilia Metella, and the church of St. Ignatius at Rome. There are alio 
numerous illustrations of St. Peters, at Rome, and St. Paul's, at London. 
We were especially pleased with the view of the interior of the church ot 
St. Front, at Pengneox, which displays in an extraordinary degree the posii- 
bility of producing beautiful effects by the simplest means. Thia church, a 
very early specimen of the combination of the round and the pointed arch 
is remarkable for its severity ; the interior has scarcely a single moulding or 
other ornament, and yet the effect ia extremely impressive, simply because 
the architectnreis/ai/VW. It would be abturd to recommend the maiiive 
arches and piers of this church for modern imitation ; but it it is far better 
(say we), that the architecture should be, as here, withoat ornament, than 
that it should be covered with the adscititious finery stuck upon buildings 
which by modern courtesy are called " Classic." 

The letter-press of the series before us is not satisfactory — the descriptioni 
are far too concise ; and another defect is that they are published on loose 
sheets of paper, so aa to be liable to be lost before the series ia completed. 
Moreover, these *• Sybilline leaves" are always dispersed (tn the copies sent 
us, at least) in a most irregular manner. Thebiitory of Stoneheage accom- 
panies the plates of Cologne Cathedral, and the description of the Temple of 
Vesta follows the views of a vile Parisian church of the sixteenth century. 
However, these defects are comparatively trivtal, and might easily be re- 
medied — we mention them becanse the work it a guod one, and deierrei all 
the care that can be beatowed on improriag it. The following account of 
triumphal arches may serve aa a specimen of the letter-press. The vrriter 
remarks, rather simply, that " the Greeks do not appear to have built any 
triumphal arches" — for which circnmitance two very sui&cient reasons may 
be assigned: first, that they could not, if they would, have done so ; secondly, 
that they would not have done to if they could.. The Greeks were ignorant 
of arch construction, in the first place : in the second place, they never mode 
a tingle architectural member do duty for a whole building ; and consequently 
had they employed arches at all, would have made use of them to support 
edifices, and not have diiplayed them for mere show. 

"Triumphal arches are Isolated portals erected at the entrance of towva, 
on. public places, roads, or bridges ; they are generally intended to comme- 
morate a victory, aometimee also to perpetuate the memory of the real or 
supposed virtues of a prince, or to do honour to perBona who have rendered 
grf>at services to the state. Id this laat cade they might more properly be 
denominated honorary arches. Nut to mention here the great number 
erected for this last pur,>0Be in China, where arches called Payltou are 
oAen raised in honour of the must humble virtue, we might name a host of 
these monuments consecrated to civil virtues, such as the Arch of Ancooa, 
built in honour of Trajan, to show the gratitude of the citizens for the im- 
provements he made in the port, and bearing a dedicatiou in which Ihe 
name of the Emperor is associated with those of hia wife and sister. \Ve 
team also from ancieat iiit^crip-ions that moouments of this kind were oc- 
casionally erected in honour of the gods. It is very probable alito that 
many of these arches answered a twofold porpoee, being at the same time 
triumphal or honorary monumeota, and gates of towos. We must be care- 
ful not to confound the subjects of the present article with those structures 
which are merely town-gates, like ihose of St. Andr6 and Arrous, at 
Autuo, in Ibe Department of the SaSae and Loire, though they present a 
close analogy with triumphal arches. It ia equally oeceaeary to distia* 
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gaisb those arches with four fronU, called Janns Arches, erected in mar- 
ket-places as a shelter for buyers and sellers, and of which a very beautiful 
specimen is still extant at Koiue, in the Forum Boarium. 

The Greeks do not appear to have boilt any triumphal arches. All 
tliose in Greece or Asia Minor belong to the period of the Rotuao dontina- 
tioD. The Romans must therefore be regarded as the iateotors of tbeite 
edifices, wbicb, at first were nothing ronre Ihao wooden structares raised 
across the streets where the triumphal processions passed. These fragile 
uod (emporary constructions oodoubtedly supplied the original model of 
the form and decoration of triuinpbnl arches. The descriptions in aocieut 
authors inform us that it was usuul to place musicians and men bearing 
trophies on the top of these mcDuments, while the spoils of the enemy and 
representations of battles covered the sides. Such were the oatore and 
object of the strnclnre, that the architect was afterwards required to pro- 
duce in solid materials calculated to endure for centuries. 

The first permanent triumphal arches were reared under the Hepublic, 
l)Ut they bad no preleosion^ to splendour. Itosini says of them : •* Frimo 
rudes et simpUcea fuere cum priemia virlntis essent non ambilionis kno- 
cioia. (Anti^j, Rom. 1. x.) The Arch of Romulus was rodely built of 
bricks ; that of Caioillus, of stones, almost as rou(;h as they came from the 
qoarry. For along time these moo u meats consisted merely of a semicir- 
cular arch, surmounted by trophies and the statue of the ruuqueror. Sucb 
was the one which Cicero called Arcus Fabianui, Triumphal archfs did 
not bold any honourable rank among the monuments of art until the time 
of the Emperors ; and it is a remarkable fact, that, notwithstanding several 
vere erected to Augustus, and very probably in his lifetime, Vitruvius 
does not even allude to them. At a later period, when a considerable 
somber bad already been erected, Pliny speaks of (hem as a modera tu- 
rentioQ. 

Down to the time of the Antonlnes, arches generally consisted of a single 
arcade ; but this role was not always adhered to, as (he arch built in 
hooour of Tiberii)9, Drusus, And Germnoictis, oo the bridge of Saintes, in 
the Department of the Lower ('barente, had two openings of equal dimen- 
sions. This last style, though commonly and judteiously reserved by the 
Romans for gates of towns, was also employed in the Roman arcb at 
Langres, in the Department of the Upper Marne, probably for the purpose 
of expressing the equality of the two Gordians, who both received the 
honour* of a triumph at the same time. The use of three arcades, at an 
earlier period, is proved by medals of Domitian and Trajan, relating to 
arrhes no longer in exisleace; but we dud instances of one prinnp-il arch, 
witb a small one on each side, for the first time in the Arch of Grunge, 
belonging 1o the eaHy years of the empire; again, under SeptJmius, and 
Ilia successors, as well as in most of those belooging to modern times. Thus 
we see, in accordance with the usual course of haman affairs, that the 
richness of triumphal arches increases in an inverse ratio lo the merits of 
the actiuus and meD whose memory Ibey were Inteoded to perpetuate. 



The Enffinetr end Confraetor't Pocket Boot, for the Yeart 1847 and 1848. 
Edited and Published by John Wealo. 

This work contoini a great deal of useful information iiiUable to the engi- 
neer. Besides the Standing Orders of the House of Commons and House of 
Lords, and Acts of Parliament relative to railways passed in IHii, and for 
GQnttttnting commissioners of railways passed in le4G,it also contains prices 
for mechanical engineering, an interesting description of the electric tele- 
graph, numerous tablet of reference, and memoranda. We recommend Mr. 
W'eale, in a future edition, to arrange the work a little more tystematieally, 
and to withdraw the " Practical and Experimental Researches on Hydraulics," 
for the reasoni slated in our review on that paper a short time liaee. 



HISTORY OF ENGINEERING. 

By Sir J. Rennie, President of tfi» Institution op Civil Engineers. 

The Address of Sir John If ennie to the Inst year's Annual General Meet- 
ing of the Institution of Civil Engiueera, contains a most valnable and ela- 
borate report on the progress of engineering during the post century. The 
length of the address precludes the insertion of the whole of it at once, but 
as from the impnrtauce of the subjects considered, it is necessary itiat the 
reader shoutd be pat in possession of the whole, the report will be com- 
pleted in successive portions widioot any omissions :^ 

Before I attempt to point out the course which it behoTes as to pursue 
as regards ulterior proccediogs, let us pause and lake a retrospective glance 
at the changes which have been effected in Great Britain *.ince the days 
of that great man Smeaton, to whose genius and exertions Civil Engioeer- 
ing may be said to owe its establishment as a profession in this country. 
Prenous to that period f 1724), Great Hrttaio may be said, comparatively 
speaking, lo have been lamentably deficient iu public works. There were 
DO canals, railways, nor arlilicial haiboars, or macluaery, which at the 




present day would be thought fvortby of the name ; and the public readk 
Were little better than mere tracks across the country. Communicatiall 
between towns was dtRicult ; and tlie few wheeled carriages iu use were 
of a rude and inefficient description. The inland commerce of the caofttry 
was chiefly carried on by transport on the backs of "^ocfc hories ;" and the 
old-fashioned term iotid, so commonly iu use as a measure or weight, is a 
remnant of that custom' — meaning a horse load. The luxuries, and even 
neces'ttries of life, were, consequently, extremely dear and difliculi of at • 
taioment. Inland navigation, which was carried on io the rivers as nature 
had left them, was both tedious and uncertain ; and this navigatioo, imper- 
fect as it was, could only be adopted at times when there was suiiicient 
water, arising from floods, or other causes ; occasionally (but of this the 
instances were very rare) rude teiDporary stanches, or flash-weirs, were 
used to pen up the running water in shallow places { these weirs, or 
stanches, were then suddenly withdrawn, and thus the increased depth of 
water and the current enabled the boats to Huat over them ; these were foI> 
lowed by rough unwalled locks; then by short side-cuts to avoid the diffi- 
cult pUces of the rivers ; m these side-cuts the pound-lock was introducedi 
with Bide-weirs lo enable the floods to escape, and to supply mills with 
water, thus answering the double purposes of navigatioo and supplying 
power for machinery. 

The above may be taken as the extent of improvement to which inland 
navigatioo had arrived in Great Britain up to (he middle of the last cen* 
tiiry. The navigatioa of the ocean, depending upon the inconstant agency 
of the winds and tides, required months, nuy, yeari>, for commuuicatiag 
belween di&lunt quarters of the gtol>e. The reckoning of a t;bip'a course, 
during a long voyage, was most uuc^riaiii ; neither chrooometcrs, nor lunar 
obsrrvatiuaa, nor accurate iaslrumeota for making such observations, were 
known. 

Steam Engine. 

The S(eam Engine (to the honour of inventing which so many indivi* 
duals lay claim) had, iu lOOS, been so far improved, and was, for the first 
time, constructed by Sa%'ery so as to be employed as un elhcieul agent for 
raising water, was broogtit into active operation, in 1712, by mraus of a 
steam cylinder, into which cold water was injected for causmg a vaeuoin. 
so as to enable a moveable piston to be impelled by the pressure of (he 
atmosphere, and thus, by the iutcrventioa of a lever, lo work pumps for 
raising water ; this was further improved by Potter and Beighton {l71S- 
18), so as to become seif-acting; and thus Newcumeu'se()gioe,by degreea, 
became generally adopted for ptimpiui; water from collieries, and from a 
few rich miues, and for supplying the metropolis with water ; but the coo- 
Butnptiun aud expense of fuel was to coosiderahle that, even great aa were 
the advantages derived from its employment, still its application was very 
limited. After Ueighton, followed Leupuld, Hulls, Bdidor, Payue, Blake, 
Fitzgerald, Emerson, and others, who made various suggestions, without, 
however, adding anything material to the fogioe as improved by Newco- 
men, Potter, and Bdghtun. The relation between the quantity of fuel 
consumed and the elfecl produced by an engine, bad never been determin- 
ed ; and knowledge was wauling for the iuvestigalioa of the important 
subject, antil Black and CTavendiah, in I760-G2, had made their experi- 
ments and discoveries on thecoinhiuiition of heat with bodies in their solid, 
liquid, Hiid guseous slates. Notwithstanding the great advantages resulting 
from the eti) ploy meut of Newcomen'e engine, still, for the reasons above men- 
tiouiid, iu application, ^vas very limited ; wmd and water were alone ujcd 
as powers for driving machinery aod working railla, which were rare, and 
only adapted fur performing rude mechanical operation!!, such as grinding 
corn, fulliag cloth, pumping water, blowing furnaces, haoiuiering and roll- 
ing iron, and such other purposes us the feeble powers of human labour 
were unable lo accomplish ; and with the exception of the silk mills intro- 
duced from Italy by Sir Thomas Lombe at Derby io 1720, and which 
were worked by water, there waa nothing in (he nature of manufacturing 
machinery. 

Ekgtnebss. 

Smtaton, bom in 1724, at an early age applied his ingenious and rigo- 
roue mind to the cultivation of philosophical knoivledge and tluiught, fur 
the benefit of mankind. He coumienced his career as a matheniatical-in- 
strument maker io 1750 ; after ulitaiaing some ci-lebrity in the scientific 
World by bis air-pump in 1752, he look up the subject of wind and water- 
mills, which had, up lo that period, beeo much neglected, and soon made 
such improvements io Iheiii as greatly increased tlieir |)owers and effi- 
ciency ; he coostrucled several of both kinds according lo his imt^roved 
principles with great sticcess, which were considered a» models, and soon 
afterwards universally followed. In 1 7^3 he was elected Fellow of the 
l{o>ul Society ; in 17dU he communicated his celebrated paper (being the 
restdls of hia experiments in ITAS and 1753) on the natural powers of 
wind and water to turn mills and other machinery depending on circular 
motiDii, for which he obtained their gold medal. These improvements of 
Smealoo were of manifold importance, and produced, directly and iodi- 
reclty, the most beni'licial results, as they enabled a greater quantity of 
work to be performed both by wind and water, particularly during tem- 
perate and dry seasons; hence, better roads became necessary to carry 
away the increased produce of the mills; and when they were worked by 
water on rivers, the mill-owner became interested iti the improvement of 
the navigation, and, by economising the water on Smealun's plan, obtained 
one third greater result with the same quantity, thus bcnetitiDg himself as 
well ifcs the oavigatioa. Winduiilla have been rendi^red atill more perfect 
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tbu Smeatoa left them, by making: them B«lf-regulatiag as to the extent o( 
the surface of their saila pres^uted to the action of the wiod, according to 
tfae fonn and mode inreoted by Meikle in 1772; by Uywater iu 18U4, 
with an improved mode of clothing the sails ; and still further by our va- 
laable member, Cubitt, in 1807, who brought the system to perfection. 
SmMlon was amongst the (irst to point out the laws which govern the for- 
nataoa and maintenance of barbonrs; and, after ondertaking a voyage of 
obserration through Holland, he introduced great improvemeots in the 
draining of marsh lauds (as at Holdemess and the Nurtli Level), a subject 
wbMi had up to that period 'been very imperfectly understood ; and, by (he 
AoigB and couslruction of the celebrated Eddystone ligLUiuuse in na-&9, 
Baf Inn introduced a new era in masonry, which forms a brilliant epoch 
is bia fttluahle life, spent in the service of mankind, but more particulrrly 
tor tbc beaefit of his country. In 1765 Smeuton directed his attention to 
Newoomen's engine, and constructed a small engine, at his own house at 
Austborpe, in order to conduct his experiments and obtain more accurate 
results in practice. By the judicioua improvements which be introduced 
in tbe proportions and structure, he diniinishedi materially the consumption 
of fuel, then an object of paramount importance, and soon after couiitructed 
oniPBW oo Newconen's principle, which far exceeded anything of the kind 
hitherto produced : amongst these may be mentinned (he engines at Long 
BentoD, near Newcastle, and at Chasewater, in Cornwall ; he thus render- 
ed the system of Newcomen as perfect as it could be made. From the im- 
provementa of Smeaion on wind and water mills, we may date the fonoda- 
tioa of the modern system of maoufucturing, and from those io Newco- 
men's engine the modem system of mioing. 

Watt. — lo 1736 Watt was bom, and from his early years manifested 
aymptoros of that genius and sagacity which, at a later period, enabled him 
to work out, with wonderful succejss, those grand discoveries which have 
immortalized his name. He began his career asa uialhematical-iadtru- 
meot maker, and subsequently became an engineer. He proposed a plan 
lor improving the river Clyde, and sugi^ested Uie idea of the Caledotiiaa 
Canal, bat afterwards derated liim'i>>lf almust exclusively to the improve- 
veotoflbe steam engine. Hia unprovemeuts, or rather iaveutions, may 
be stated, generally, as follows: — the separate condensing vessel, with an 
air-pump for exhausting the steam cyltJider, instead of injecting cold water 
into it for impelling the piston on NewcumenV plan, by atmospheric pres- 
■ore; in conjunction with Boollon, be brought these improvements into 
operation about the year 1773, and produced a still greater dimiDUtiou in 
the consumption of fuel than Smeaton had done, thus rendering the appli- 
eatioo of the steam engine for pTuuping water much more general. lo 
IT81 he iovenied the means of prodociog rotatory motion by the steam en- 
Kioe, firat by the crank, and afterwards by the sua and planet wheel, ihns 
rendering it applicahla for the purpose of driving all kiuds of macbiuery, 
which was a grand step towards the improvement of manufactures. In 
1777-82 he invented the application of steam, with expansive action and 
with double actiun, alternately above and below the piston. In 1784 be 
invented the parallel motion, or working gear and valves, the governor, and 
other important details. All these improvements ur inventions were carried 
into effect io an engine made by llouliouand Watt, in 1784, for one of ttie 
London breweries, and in 1785 in others for the Albion mills, which were 
the first Bteam-mills, now become so general; thus steam power was ren- 
dered available for working machinery of every kind, by following the best 
eaamplea of this most wonderful and useful of all machines, which has so 
deservedly immortalized tlie utmo of Watt. The account of the eslraor- 
dinory labours and inventions of Watt and his successors is well given by 
oor valuable member Farey, in his excellent work on the steam engine, to 
which 1 would refer you, and also to the treatises by Tredguld, Ardgo, 
Beott Busseil, and others. 

Brindlcy. — About this period (1716), Brindley,wbomay be justly called 
the father of inland canal navigation in England, was bora. He com- 
menced his career nt a millwright, and was withdrawn from that occupa- 
tion by the Duke of Bridgewater in 1758, for the purpuse of executing his 
great canal. Found locks had been introduced long before oo river navi- 
gations, and on the Exeter and Topsbam Canal, which was commenced in 
1561, and terminated about tO'Jfi ; they were also used ou the Saukey 
Canal in 1755, for the purpose of rendering Suukcy Brook navixuble ; 
which was eflfccted by making an almost entirely new channel. Brindley 
aubseqoenlly executed, with great 8uccess,the Trent and Mcrsey,or(trutid 
Trunk, the Leeds and Liverpool, the Birmiagbam, the Forth and Clyde 
canals, in conjunction with Smeatoo and several others, with all the heces- 
aary works belonging to them, which will ever remain as lasting tiiouu- 
meota of bis skill and genius in this valuable department of Civil Kagi- 
oeering. At an early period of the reign of George 1 1 1., the importance of 
canal navigation became universally acknowledged as one of the greatest 
means then known, of facilitating the transport and reducing the cost of 
the necessaries and luxuries of life, and thu» contributing tu the wealth and 
prosperity of every part of the kingdom ; those prejudices and obstacles by 
which, at the outset, every great improvement is surrounded, f^ridually be- 
gan to give way, canals became popular, and superseded river oavigaliun 
ao much ia to caJI forth the celebrated answer of Brindley to the qnesiiou, 
** What is the use of rivers T" — " To supply catiafs." Engineers who had 
displayed such abilities in planning and executing works of the nature 
above described, began to acquire that importance as a profession which 
waa soon aAer destined lo work such a beocGcial change, nny, almost a 
revolatioa in aociety, and accelerate eo greatly the civilization of man- 
kiad. 



Smeaion and Brindley were accompanied and followed by a oninber of 
able men in r^ipid succession; amongst whom JesEop, Whitwortb, Mylne, 
Yeoman, lIcoBhatl,(jiolboroe, Huddart, Keuuie, Ralph Walker, Chapman, 
Telford, and others, all stimulated to exertion by the magnificent career be- 
fore (hem, each contributing, mure or less according to their several oppor- 
tanllies, great skill and invention of their own, in addition to that acquired 
from their predecessors. Favoured by the command of great funds (which 
were rapidly forthcoming as the success of the works already executed be- 
Ciime manifest), better workmen and materials, new and improved ma- 
chinery, steam power, and greater intluence over the public mind, their 
operations were conducted upon a scale of magnitude, utility, and import- 
ance which gave a new character to the age in wbtcb they flourished, and 
advanced the prosperity of the empire. 

Ekgineerino Wohcs. 

Canals. — To attempt to enumerate all the variona public works which 
then crowded each other in rapid succession, conititoting the character of 
the profession, and entitling it to public confidence, would be both diflicult 
and tedious; they are well known and duly, appreciated, and it will suffice 
to point ont some of the must important. The I'^orth and Clyde Canal by 
Smeaton, (1768,) length 24 miles, depth 8 feet, locks 19 feet by 75 feet, 
lop-width of canal 66 feet ; the Ellesmere by Jessop and Telford, with it» 
mngniScent aqueduct across the Dee near Llangollen, consisting of 19 
arches 40 feet span, the centre being 126 feet above the Dee, with a total 
length of 10'20 feet, and a width of 12 feet, the piers of stone, and the 
arches and aqueduct of cast iron ; the Caledonian Canal by .Tessop and 
Telford, 22 miles long, depth 16 feet, locks 40 feet wide by 172 feet long, 
8 feet rise, lop-width of canal 110 feet ; locks intended for a depth of 20 
feet; commenced in 1803, opened October, 1S20; the first and last of 
which, together with the Gloucester and Berkeley Canal, may be cited as 
the tirst upon which sea-borne vessels could navigate, and thus extend the 
benefits of ship navigation into the interior of the country, without the de- 
lay and expense of transhipment of cargoes until arriving at the ware- 
houses whence they are to be distributed. The Grand Junction (Jessop 
and Whitwortb), Lancaster and Keonet and Avon (Rennie). Oo the Lan« 
caller navigation the canal is carried across the Lune by a stone viaduct 
of 5 semi-circular arches, 75 feet span each ; the total length of viaduct is 
600 feet, and height 65 feet above the river. The Aire and Calder, the 
Union, the Shrewsbury, New Birmingham and Liverptvol, Carlisle, the 
Grand and Koyal Canals, Ireland, amongst many others may be quoted as 
examples of artificial canals for vessels, so as to enable them to continue 
their navigation inland from large rivers and estuaries. The total length 
of canal navigation now in operation in England, Scotland, and Ireland, 
amounts lo abont S,000 miles. 

The most advantageous speed for boats on a canal is about 2| miles per 
hoor, at which rate an average horse is capable of drawing about 22 ton« 
without injuring his physical powers ; when this is much exceeded, the 
ratio of resistance approaches the cube of the velocity. The speed must 
be diminished in proportion, and the horse exerts his powers to great dis- 
advantage. Large canals, where practicable, on account of the trade and 
other circnmstaoces, are preferable to small ones, as Ihcy are worked more 
economically. Varions contrivances have been made to obviate the neces- 
sity of locks in overcoming extensive lifts or declivities, amongst these may 
be mentioned the inclined planes on the Duke of Bridgewater's and the 
Taniar and Shrewsbury canals. Donble locks, side ponds, hydraulic lifts, 
by Woodbuuse, Salmon, Congreve, Underbill, Green, and others; but ex- 
tensive reservoirs and feeders are indispensable in most districts where 
there is a great trafbo, and Bteum engines have been extensively used to 
pump back the water to be used over again in case of deficiency. 

Steam Dredging — The improvement of the River Clyde, begun by Walt 
and Golborne, received fre.4h stimulus under Reunie and Telfird, from tlie 
appHcatioa of steam power to the dredging-machiao by Grimshaw, in 
1706', and Beotham in 18()2; thus forming a new era io the means of im- 
proving river navigation and harbours, since which this important depart- 
ment of engineering has been carried lo an extent which could not other- 
wise have been attempted. Steam-dredging machinery is now generally 
adopted with sucoeaf, more particularly tn rivers where their beds and 
channels can be excavated lo a certain degree of uniformity, and where 
the inclination of the tidal and fresh-water currents can be reduced tosnch 
an extent, by the removal of obstructions, as will enable them to keep their 
channels open. As successful examples of this, I need only adduce the 
Lagan, the Boyne, the Newry, the LitTey, and the Shaooon, in Ireland. 
The Clyde, the LeilJi, the Don, in Scotland. The Tyne, the Wear, the 
Tees, the Thames, the Dee, the Kibble, the Severn, and others, in Eng- 
land ; and as to harbours, most, if Dot all, of them can be maintained by 
stetimdredging, in addition (o other means, to a greater depth than could 
be obtained without sucb an important aid. 

Stohe Baipcra. 
WettminsUr Bridge, by Labelye, in 1T40 47, mayb« cooiidered the 
first example of extensive structures of this kind. It consists of 13 semi- 
circular arches (the centre of which is 75 feet upan), 11G4 feet long ; it 
was originally intended for a wooden bridge, and was partly commenced 
on this principle ; it was a great work at the time, but as might have been 
expected, conlained defects, particularly in the foundations, which at that 
time were but imperfectly understood, and have suffered much by the 
scour of the current ; it will probably be rebuilt io a abort time. Cai&sons, 
or water-liuht chests, ^ere first introduced there for the purpose of fouud- 
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pg the pierv below the lerH of low water, PreviouB to this, the principal 
esisltng bridges consitied of a number of small Cpothic or of circular arches, 
with rough piers of masonry built either u(ioa a foundation of loos« rubble 
■loues throwu promiscuously into the river until ■uflicieotly high and solid, 
or upon timber platform!) resting upon piles surrounded by large bulwarks 
of timber, filled witik loose stones, called starlings, which inaterially coo< 
tracted the water-way where they were placed, and by causing increased 
rap4(lity ia the current, created great obstacles to the navigation, as well aa 
totAe drainage of the adjacent country. Of this, the well-known examples 
of Old Loodon Bridge, those at Newcastie-iipou-Tyne, Rochester, and 
Belfast, may be mentioned. All these, with the exception of Rochester 
Bridge, are now removed, and are replaced with oibera constructed upon 
the modern improved principles. U'estmioster Bridge was followed by 
that of Biackfriars by Mylne (I7C0-71}, consisting of nine semi-elliptical 
arches, the largest of which ia 100 feet span and 41 feet 6 inches rise ; the 
total length of the bridge is 003 feet, and 45 feet wide ; here the elliptical 
a'ch nas introduced atwut the tinit time in this country. Smeaton's bridges 
of Coldbtreatn across the Tweed, in 17GS, composed of five circular arches, 
the largest of which is CI feet span ; that over the Tay at Perth, in I7G0, 
of nine circular arches, the largest of which is 75 feet span ; at Heiham, 
over the T)oe, io 17C7, of nice circular arches, the largest of which is 52 
feet span, and others), for that period, were works of voosiderable magni- 
tude. These were followed by numerous smaller works all over the king- 
dnni, mure remarkable for convenience and utility than for any peculiarity 
in their construction wortliy of notice, until in 1809-1817, whea Waterloo 
Bridge, across the Thames, consisting of nine equal semi- elliptical arches, 
120 feet upon each, and 36 feet rise, was built oi granite iti a style of solid- 
ity and magnificence hitherto unknown ; there the elliptical arcb, with in- 
verted arches between them to counteract the lateral pressure, was carried 
to a greater extent than in former bridges, and isolated coffer dams upon a 
great scale in a tidal river, with steam engioes for pumping out the water, 
were, it i* believed for the first time, employed in this country ; llie level 
line of roadway, which adds so much to the beauty as well as the conve- 
nience of the structure, was there adopted. The bridge across the Severn 
at iiloucesler, in 1828. by Telford, is worthy of remark, as being tlie first 
with one arch, of 150 feet spnii, like those of the bridge across the Seine at 
Neiiilly, near Paris, by Perrouet, where the interior of the arch is elliptical 
and the exterior circular. 

IS'ew Londnn Bridge (1825-183 1 ), consisting of five semi-elliptical arches, 
viz.. two of 130 feet, two of 140 feci, and the centre 152 feet 6 inches spaa, 
and 37 feet U inches rise, is peritups the largest elliptical arch ever at- 
tempted , the roadway is 52 feel wide. This bridge deserves remark oo 
account of the difTicult situatioQ ia which it was built, t»eiiig immediately 
above the (Hd Bridge, in a depth of from 23 feet to 30 feet at low water, 
oo a soft alluvial bottom, covered with large loose stones, scoured away by 
the force of the current from the fouodatioo of the Old Bridge, the whole 
of which hud to be removed by dredging, before the cofier-dunis for the 
piers and abutments could be commenced, otiierwiae it would have been 
extremely difficult, if not impracticable, to have made them water-tight; 
the difficulty was further increased by the Old Bridge being left standing, 
to accommiKltite the truffic, whilst the New Bridge was building, and the 
restricted water-way of the Old Bridge occasioned such an increased ve- 
locity of the current, as materially to retard the operations of the New 
Bridge, ami at times the tide threatened to carry away all before it. The 
great mugoilude and extreme fiatiiess of the nrcbea demanded unusual 
care in the seleclion of the materials, which were of the finest blue and 
white granite from Scotland and Devonshire; great accuracy in the work- 
mantthip was also iudispensable. The piers and abutments stand upon 
platforms of timber resting opoD piles about 20 t'eet luog. The masotiry 
is from 8 feet to 10 feel beluw the bed of the river. 

I will couclode this division of the subject with the celebrated bridge 
across the Dee at Chester. It consists of a single arch, the segment of a 
circle 200 feet span, with a versed sine or rise of 42 feet, which is the lar- 
gest stone arch upon record ; the arcb stoocii at the crown are 1 fl. i ia. 
deep, and 7 feet at the springing, and tixe abutmeuts on both sides of the 
river are founded on new red sandstone. The centre for building the arcb 
was remarkable for its simplicity, strength, and rigidity, by which means 
the greatest etfecl was produced by the smallest quantity of timber, aod 
any change of form, so prejudicial in centres, was prevented. This fine 
structure is dae (it is believed) to the conabined talents and energies of the 
late Mr. Harrition, the arcliilect, of Chester, who made (he urigjuol de- 
sign; to Mr. George Rennie, who equihbraied the arch, gave the proper 
dimensions of the voussoira and form and dimensioDB of the abutmeDts, 
the mode of constructing them, and designed the centre, the ortgioal model 
of which is now in our gallery ; aod to Mr. Jesse Hartley and Mr. Tnib- 
■baw, who worked out Ibe details, and carried the whole into eUTect. 

A proper theory of the equilibrium of the arch, which shall satisfy all 
the oonditiooi of (be question, when applied to practice, may be said to be 
still wanting, though much valuable information may be derived from the 
scientific works of Hiition, Attwood, Moseley, G wilt, and others, oo the 
•ubJeoL. 

Oblique or skew bridges have but recently obtained extensive ose. 
Chapman built some in Ireland many years ago, and wrote ao accooDt of 
bia mode of cooslructtog them. On railways they were lalroduced by 8te- 
pheoaoo, and are now generality employed). Buck's excellent treatise ou 
the principles ud practise of their ooutrnptioo greatly fiicilittttetl their 
•xecution. 



Iron Bbidccs. 
The introdoction of cast iron for the construction of bridges commenced 
about the year 1779, when that over the Severn, near Coalbrook Dale, by 
Darby, was the first; it consists of a circular arch 100 feet span, and a 
versed sine of 45 feet, approaching nearly to a semicircle ; the height of 
the springing ia 10 feet above low water, and the total height to the uodir- 
«ide of the soffit is 55 feet ; the banks of the Severn being high, this form 
accords well with them. It is formed by five ribs of cast iron, with per- 
pendicular spantiril pieces, resting upon Uiem to support the roadway. 
This, for a first attempt, is well adapted to the situation, and has answered 
Ibe purpose. This was followed by the bridge over the Wear, at Sunder- 
laud : the design for this was said originally to have been made by Tbomoa 
Faine, the well-known political writer, and was coal at Botherharo, being 
intended for erection in America; but the materials were subsequently 
employed in cuostructitig Sunderland Bridge, under the direction of Wil- 
son, ia 17%, the idea having been suggested by Rowland Burduu. The 
curve of the arch ia lliat of a segment of a circle, the length of the chord 
or spaa is 2u0 feet, and the verged sine or rise 30 feet, Uie total height 
from low water to the underside of the sodit of the arch is nearly 100 feet. 
It consists of six ribs, each composed of 105 cast iron radiating pieces, 
connected at the top and bottom by the circular pieces which form the 
curve (if the arch ; these ribs are united io their transverse direction by 
lie-pieces; the spandrils are filled in with cast iron circles, touching each 
other at their circum Terences, and supporting the roadway, which consista 
of a strong frame of timber, plauked over and covered wtlb a cement of 
tar and chalk, upon which a layer of marl timestuDe and gravel is placed. 
The centre deserves notice on account of the ditUculty and confined nature 
uf the situation, which rendered it necessary to preserve a constant passage 
for ships with their standing rigging ; this was effected by a perpeudicular 
framing resting upon piles lu the bed of the river, with a soibcieat opening 
on each side for the vessels. Upon the tup of this perpendicular framing, 
the traui»ver8e framing or centre for supporting the arcb was fixed, and 
answered its purpose well. Some time after the removal of the centre, the 
arch was observed to swerve bodily in a horizontal direction to the east- 
ward, forming a curve having a versed sine of about 12 or 19 inches; if 
this hB<l cuntioued to increase, it would no doubt have soon occasioned the 
downfall of the structure; it was, however, very skilfully remedied by the 
introduction of transverse and diagooal tie-bars and braces, assisted by 
wedges and screws, so that ultimately the whole was brought back and 
secured in its original form and position, where it has since remained in a 
Bubstaotial state without alteration. The width of the bridge is 30 feel ; 
the abutments are of stone, founded oo rock ; they are 24 feet thick, ud 
from 42 feet to 37 feet wide. This* bridge, for boldness ot ilie design and 
construction, as well as for its elegance aod lightness, most be considered 
a work of peculiar merit ; particularly if the period in whtoh it was con- 
structed be remembered. 

About the same time, the bridge at Build was, across (be Severn, by Tel- 
ford, was erected. It consists uf a single arcih, segment of a circle, whose 
chord or >pau is 130 feel, aod versed sine or rise 27 feet, the depth of the 
iron frame formitig the arch being 3 fl. 10 in. ; it consista of three riba, 18 
feel wide from out to out, couuected together in their transverse directJoa 
by tie-bars. The spandrils fur supporling the roadway consist of vertical 
pieces, resting upon the segments forming the arch ; the abutments are of 
stone. There is a novelty in the construction of this bridge worthy of 
remark. The two outer ribs consist of Iwo segmeots of circles, each 
struck from dififereol centres, tlic crown of one temiioaiing immediately 
beluw (he roadway, (he other at the tup of the parapet, so that the plat- 
form forming the roadway Is both au^pe&ded and insistent. The objecl of 
this being, it is presumed, to increase the depth of tiie truss supporting 
the roadway, and thus to add to (be strength of the bridge : but it waa uo- 
necessary, and does not appear to have been adopted in any of Telford*! 
subsequent designs, which are numerous. Amongst them may be men- 
tioned that of Bona, Tewkesbury bridge over the Severn, also that over 
the Dee, near Cornen, he, BriJilol bridge over the Avon, by Jessop, is a 
neat Kimple structure. Boston bridge, by iRenoie, over the Withiun, of 
lOU ftet «p&n, with a versed »iae of 4 feet, is remarkable for its boldneea 
and lightness. I'he principle of cunslruction resembles that of Sunderland, 
but is aa impravemeDl upon it, in having a better system of transverse and 
diagooal braces, aud the apaodnts consisting of vertical instead of circular 
pieces. All these have, however, been far exceeded by the Soutbwark 
bridge over Ibe Tharoes, by Reonie. This consists of three arches, all seg* 
meota of Ibe some circle ; llie centre arch is 240 feet span, with a versed 
sine or ri(>e of 24 feet, aiiil the two side arches are 210 feel span each, with 
a versed pine or rise of 18 ft. 10 in. each. I'he arches are formed 
by eight solid ribs in each, and each rib consisting of fifteen pieces, 6 feet 
deep ut the crown of the arch, increasing lo d feet deep at (be springing, 
2| inches thick in the middle, and 4^ at the top and bottom ; these ribs are 
cunnectcd together in their Iraosverse direction by cast iron lie-braces of 
the same depth as the ribs, but open in the centre, and in the diagonal di- 
rection by another series uf ribs ; the wfaule of the segmental pieces form- 
ing the arch, as well as the traoaveriie and diagonal tie-braces, are kepi iu 
Iheir places by dovetailed sockets and long cast iron wed>>,e8, so that bolts 
for holding the several pieces together are unnecessary, although they were 
used during the conitructioo of the bridge to keep the pieces in ther placei 
until Ibe wedges had been driven. I'hus the ribs formed, as it were, a 
series uf hollow masses or vousaoint similar to those of stone ; a principle 
, which it is believed id new in the coosiruction of cast iron bridgesi bat it 
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bas tacceeded to mtW that il is worthy of Adoption ele«w-here. The span- 
drilB are compo&fd of cast tron djagonal pieces, connected together in a 
aimilar manuer, aod tbe roadway is formed by solid plates of caat iron 
ntting upoQ tLe apaodrib, and joined tu^elber by iron ceineiit. Tbe piers 
■od abutmrnls are of etuoe, fouiuled upoa timber plulfotms, restioK upon 
bearing pilef, aud surrounded by sheaihia>; piles, driven suOicieatl) deep 
below U>e bed of tbe river. The uiasoury is tied Ibrougliout by vertical 
■ad burizootnl bond sUiiief, so that tbe whole acts us one mass in the best 
pmilioa to resist the Loiizubtal thrust. Tbe ribs formtog the arches were 
comroeaced in tbe centre, ami were cuntiaiied regularly on each aide to- 
wards the piers and Hbutioctils, upon which a cast iron bed attd cootiecl- 
ing plate were laid, nicely let inio the masoory to receive the ribs furnimg 
tbe arcbeg; when the lust segment of each rib was (ited in its place, itiree 
east irua wedges, each feet long and 9 inches wide, were placed behind 
each rib, and nicely adjusted aurk Cited to iheui; these having a very slight 
taper, were driven simultaDeuusly by heavy hammers, and thus the arches 
were nearly lifted front the centres, »o (hat the wooden wedges upon which 
the •egmeot pieces rested were easily removed by a few blows uf a ham- 
mer; the arches were thus relieved from the centres in a very simple and 
efficient manner. The whole of the iron-work had been so well put 
together by Messrs. Walker, of Hotberhnm, the founders, and (he masonry 
by the- contractors, Messrs- Jotiiffe and Banks, that wUeu (he work was 
finished, scarcely any sinking was discernible in the arches. During lUe 
progress of tbe work, some experiroents were made, in order to ascertain 
the eitent of the expHnsii>n and contraction between the exlreme rauge of 
winter aod summer temperature, and upon takiug tbe average of numerous 
trials by different gauges, it was found that the crown uf the arch rose in 
the samiuer about an inch to an inch and a half. The work was cutumeu- 
oed Id 1813, and tbe bridge was opened in 1810. 

Whilst opon tbe subject of ca^l iron bridges, we mast not omil tbe 
Swivel or Turning Bridge. Tbe inventioo, if it may be so termed, is, it is 
believed, due to England, and one vras tir^t made of iron about iht; year 
ISlO, They are now almost universally adopted over locks, (u (he eitent 
of 50 feet span, in preference to the old lifting bridge. Since the lutroduc- 
tioo of the railway system, cast iron bridges have become very general, 
aod have been particularly serviceable, being formed of girders, where (be 
height was too limited to admit of liie arch principle being adopted. Kx* 
peneuce of the value of wrought iron in ruufs and for other building pur- 
poses has induced B. Stephenson to propose that material for cooalructiog 
the bridge to carry the Chester and Holyheatl Raihmy across the Mcnai 
Straits. His dt^sign consists of a close wrought iron tuunel or tube, 14 
feet wide, 3U feet deep, and 1500 feel long, supported ia (he middle by a 
•tone pier built upoo a rock in the middle uf the Slrails, with (wa olhtir 
piers at the low-water mark on either side, leaving four opeaitigs, two of 
tbem 460 feet, and two of 230 feet each, aod 100 feet above high water, so 
aatu admit of roasted vesseU sailing under it. Cubitt has also proposed 
to adopt wrought iron on a great scale, for toustructiDg lauding platfurms 
at Liverpool, where tbe difficulty of buitdisg docks or quays, wbicb large 
•teAm vessels can approach at all limes of tide, render woiks of this kind 
Deoesaary to acconunudate the iiutoense traffic frequenting Liverpool. Tbe 
bwdiog platform designed by Uubitt, aod now in course of construction, 
ooosisU of a wooden frame, 500 feet long, by 80 feet wide, fioated upon a 
number of wrought iron pontoons, each 80 feet long, 10 feet wide, aod 
6 feel deep ; it is coooected with the shore by two bridges, each formed of 
two hollow wrought iron beams, 1^0 feet long, carrying the platform of (he 
bridge ; tbe attachmeiit with the shore and the stage is so made as (o 
admit of tuutioo, both vertically and horizontally, to uccomniodate itself (o 
the rising, falling, ebbing, and flowing of the tide, which there rises about 
SO feet. 

S|]8PEKSION BrIXWES. 

The invention of chain nr snBpensiou bridges is said to bnve been im- 
ported from China and India. Tbe lirst of (be kind in England was that 
acfosa the Tees, at Middleton, cauaislmg of two commno chains stretched 
•o«osa the river, and secured to (be udjoiutug rocky banks ; the spaa was 
TO feet. To Capt. Sir Samuel Brown, however, who had previously 
broDKbt chain cables into UkC for ships, may be attributed the iuirtNtuction 
into England of tbe improved sysiem of (he bar iiuk, which is now so 
generally adopted. Brown, in 181(4,. gr&l conMructcd a large model of 100 
feet span, capable of supporting a carriage and borne^, indeed adapted far 
general trallic. He afterwards constructed (18I9J, upon this principle, 
(juioD bridge, for general Iratiic across the Tweed, near Berwick ; (he span 
was 450 feet between the supportini; towers, which were uf liiasuury . He 
•nbsequeoily built another, of bmuller dimeQsions, across the Tweed, at 
Dryburg. He also construrted Uiat at Montrose, one over the Hundred 
Feet river in the Fens, and others, and applied the same principle with 
effect for landing-piers at Itrightuu and Leitb. This system was afterwards 
carried out to a far greater extent by Telf«rd, in his great sus>petisian 
bridge across the Menai, at Bangor, in 1816-20, so well described by l^ro- 
vis. It consists of three openings, tbe centre is £80 feet span, (be dellec- 
tion of tbe chain being 42 feet, and the two side openings are 260 feet span 
cuch; the platform of tbe roadway is 100 feet above higb-watv* mark ; 
the sustaining towers of masonry are 50 feel alHive the roadway, and are 
eoonected to the shore by three stoac arches on one side, and four oo (be 
other, 52 ft. in. span each. There are sixteeu main chains each 1770 feel 
long, in sets of four each, suspended above each rxlher, on each side of the 
roadway, which is SO feet wide from out to out, divided into three parts, 
two for carriages, on tbe outside, 12 feel wide each, and one for fi>ut-pa»- 



sengers, in the middle, 6 feet wide. Each main chain consists of five bars 
or links, 10 feet long each, by 3^ inches and 1^ inch, connected logelber 
by plates and pins, on Brown's s>stem, the whuie being properly secured 
to tbe solid rock on each side. The total suspended weight of the main 
opening is 644 tons. About the same time, he constructed another upoa 
the same principles, 300 feet span, across the river Conway, at Cooway*.] 
These are fine works, and will remain as lasting monuments to his fame. 
The recent structures of Hammersmith, across the Thames, and Shoreham 
across tbe Adour, by Tierney Clark, who is now erecting another upon a 
grander scale, 7i>0 feet span, across the Danube; and, lastly, that of 
Brunei across (he Thames, at Hungerford Market (1845), show the pro- 
gresa made in this class of structures, which are well adapted for crussioK 
large and deep rivers where economy is an object ; great care, however, is 
necessary in proporlioniug the strength of (he chains, and tlieir curve; the 
aelectioQ aod manufacluriog of tbe iron for them, aud als{) in the connexion 
and bracing of the roadway platform, in order to insure the greatest 
strength aod solidity uf construction; of this, the improvements to tho 
Montrose Bridge, by Uendel, is a good example, and the system should b» 
generally followed, as several disastrous failures have occurred from ae* 
gleet of these important particulars. 

Amongst vanaiions of the syttem, that of Dredge may be mentioDed, 
Tbe wire suspension system, although in extensive ose on the Cuntiuent, 
the largest example of wbicb is at Fribonrg, in Switzerland, where » 
bridge has been constructed of 80U feet span, for carriages as well as foot 
passengers, has beeo rarely used in this tuuutry. Alihough econaaieal ia 
the first cost, it requires couataut altention, and it scarcely poseesses BUffl* 
cient durability for penuaueitt structures. 

WoonEN Bridges. 

In wooden bridges, little was formerly dune in Britain beyond tbe com- 
rnoa pile bridge. These were formed by rows of plies for piers, driven at 
short distances from each other, and connected together by straight girders 
planked across to form the roadway, with a wooden railing on each side. 
Of this kind uf construction, the bridges of Londonderry, across the Foyle, 
U'aterford, across ihe Suir, Hattersea, Fulham, aud others, across the 
Thames, are examples. In some cases, this system was extended, by 
adopting larger openiogs, having diagonal struts, or butliog pieces, b^ 
tweeu the underside of tbe girders and the piles farming the piers, in order 
to reduce the bearitig of (he girders, and (bus give (hem greater stability. 
The straight trussed frame or girder, so much used io America, was em- 
ployed by Rennie, to a considerable extent, as service bridges, during the 
constructJon of (lie ^'alerloo and Suuth%vark bridges, in 1309-19, and at 
New London Bridge, in 18'i5-31, with openings uf above lOO feet, capable 
of supporting the heavieai weights. The lalo Colonel By, of the Royal 
Engineers, gave an account of a bridge of this description, said to have 
been built across the Terrebonne, a large river near Montreal, in Canada, 
600 feet span bclweeu the pieru. It is said that this was carried into 
eflect, and actually stood for a sliort time ; bat, in consequence of its har- 
iog been badly constructed, it required heavy repairs, and whilst these 
were being effected, the whole structure came down, and was carried awny 
by tbe floods. The trussed syi^tom has been applied with considerable 
success in some weil-ooastrucLed bridges across the Tyne, for (he New- 
castle and Carlisle ftaiUvay, by Blackmore, and in several other places. 
The system of Wiebtking, of cumbining small curved pieces of limber 
connected together in the form of an arch, adapted for large spans, waa 
first introduced, I believe, on tbe Ancholme, in 1820. when a bridge of 100 
feet span was constructed with complete success. This has been used by 
Green, in the viaducts fur the Newcastle and Norlh Shields Railway ; and 
has been followed by others also. Price, long ago, proposed a simitar 
systeai ; bnt (he scarcity aud deartiessof limber, and (lie prevalent use uf 
iron, probably prevented Us up|ilicntion before. The lattice bridge, of 
American origin, has latterly been introduced on the Birniingham and 
Gloucester Railway, by Muorsoui, and on the Dublin and Dnigbeda Rail- 
way by McNeil, and as they are ecunumical and simple in their coastruc- 
(ion, tbey are applicable im some cases wi(h advantage. 

In tbe designing and cunstructiug of bridges of stone, wood, cast and 
wrought iron, an accurate kuowledgi- of tbe strength of maieriais is pecu- 
liarly important, nay absolutely indispensable ; and (be profession ia much 
indebted to George Reuuie, who coiuiueaced a series of imestigations on 
this subject in 1817, which were communicated to the Royal Society, and 
published in their Traiisacilons in lbl8. These experiments were among 
the first to determine with precision the absolute and relative slrcoglhs of 
materials, under the elt'ects of (eoeiuu and compression. He subsequently 
made above six hundred exi)erimeuts in lt!'27, on the frictian of plane and 
round surfaces, with and wiltiout unguents, under the different clrcnm- 
siances of time, surface, aod pressure, which were published in the Phi- 
lusopliiGal Tfansactions, iu 1828. lu l!)30heal&u made experiineuls oa 
tbe friction and resistance uf fluids, which wore published in 1631. Mo- 
rio's experiments did not appear until 1834— Tred gold. Barlow, Fairbairn, 
Hodgkinson, Wood, and others, have since carried these experimenla to A 
greater extent. 

Concrete, a mixture of gravel, sand, lime, and other cements, in certain 
praportioas, was well knowu tu the ancients, and in conjunction with tbe 
invaluable natural cement, Hi^zzoiauu, was applied with the greatest suc- 
cess io (he Ihea tumerous tnolfa aud other submarine works, and its ose 
has been still continued in Italy to the present day. Wren ia said to ba«e 
used il for a portion of (he foundation ol 8t. Paul's, where it was defec- 
tive. SeoipSe also alludes to it iu 177G, lu use appears to hate been 
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discontioDfd for a time, but recently to have been resomed. Rrnnie pro- 
pofted it for (he fonndaUtmof the Peniteotiary io 1811 ; Smirke&nd others 
followed in the flame track, and now th« eaploymeot of concrete for the 
foandations of buildingn has become nearlj universal, wherever it is ne- 
cessary. 

Brick has been mnch nieJ for brid)(e» over canals and drains by Rennje« 
•nd io railway bridges by Stephenson, Cubitt, Locke, liastrick, and 
others; and, latterly, it hna been carried to a far greater extent by Brunei 
In his bridge across the Thames at Maidenhead, for the tiredt U'estem 
Bailway, It consists of two semi-elliptical arches, each ISU feet span, 
and rising 24 feet ; they are bailt wholly of brick, in Roman cenicot, 

Roman Cement, discovered by Parker, in 1706, is chiefly made from a 
■tone found on the shores of the Isle of Sheppy, near Sheeroess ; it is 
burnt in a kiln, and when (;roiiDd into fine powder, possesses the peculiar 
property of setting hard iroraetliately, nKliough «>x posed to water, which 
renders it very valuable in hydraulic works. It had been little osed io 
public works until it was adopted by Rennie and others. Itwaseiten- 
aively employed in the naval works at Sheerness and elsewhere, and is now 
tiotversally employed io baildings where immediate induration or setting is 
required, in order to prevent the action of water, or where any settlement 
from insistent weight would be iojurioog. Latterly Roman cement has 
b«ea found at Harwich and other places. Aberthaw, Ljme, Barrow and 
other limestones also posses* valuable properties for waterworks. The 
VQCcess of buildings depends materially upon the cement or mortar em- 
ployed : and much has been done by Sraeaton, Rennie, and Telford, in the 
selection of the best lime, sand, and other matrrials, in combining them in 
proper proportions for the respective parts of tlic works where they were 
employed, and in the application of machinery for the more thoroughly 
mixing up and incorporating the materials together. Gruat credit is also 
due to liiggins, Pasley, Donaldson, Smith and (jodwin for their valuable 
eiperiment« and trratisea upon this important subject.* 

Additional strength has been given to brick structures, by the introduc- 
tion of bands of thin hoop iron between the courses ; this improvement was 
first generally introduced by Sir M. I. Brunei. 

TONNELS. 

Sablcrraoean tnnnets have been much used in inland navigatioo, parlica* 
larly in the Duke of Uridgewater's Canal, some miles of which, at Wors- 
ley, are made underground; in the Harecastle Tunuel, by Brindley, on 
the Trent and Mersey Canal, in 177(3, which was rendered more cunvenieut 
by Telford, in 1820, by adding another parallel to it, of larger dimensions ; 
in the Hudderaln-ld Canal, where there is a tuuoel 528U yards long; in 
the BrauDston Tunnel, on the Grand Jaoction Canal, and many others: 
all of thene, however, have been surpassed by tlie Tunnel under the Thames, 
at Rotberbithe, by Sir leambard Brunei, which, for magnitude, boldness 
in the design, and ingenuity iu the means of construction, as well as the 
extraordinary diiliculiies by which the work was attended, will long re- 

[,(najn a lasting monument of the talents and perseverance of that celebrated 
engineer. This exiraordinary work was commenced in 1825; it consists 

'.of two arched openings 1200 feet in length, 14 feet span each, 16 feet 4 
inches high, separale<J from each other by a pier 4 feet thick, having sixty- 
four lateral arches of 4 feet span, to communicate between the main open- 
ings, the whole being surrounded with massive wails. The external di- 
mensions of the walls, including the openings, are SS feet wide, and 22 
feet high. It is approached at each end by a perpendicular shaft, 5Q feet 
diameter, and 80 feet deep ; hut the tunnel was intended hereafter to be 

[(Carried out to the surface f the adjoining streets, at such a moderate in- 
clination that carriages could easily pass through it from both sides of the 
river. The crown of the tunnel is about \G feet below the bed of the 
river. In order to carry into effect this very dilGcult work, unusual means 
I and precautions were necessary. The ordinary wooden centre framing 

r. scarcely presented auRicieut Btreoglh and connexion for that purpose. 
Branel accordingly invented a cast iron frame (which he termed a shield) 
aulliciently large tu enibrnce the whole width and height of the intended 
structure, and divided into thirty-six compartments, each snfTiciently large 
for a man Io work in, yet capable of being closed to prevent the access of 
water when required ; the whole was impelled forward by powerful 
■crews, bearing upon the work behind, as it was iini.«hed. This ingenious 
contrivance was perfectly eucce^sful ; and although the works were twice 
■topped by the irruption of the Thames, nevertheless the npertures were 
■topped by bags of clay and other materials, and the etrncture was con- 
tinued with extraonliuary perseverance until finally completed and opened 
to the public in 1&43. The whole was constructed with bricks set in 
Roman cement, and cased inside with tlie some material » and it gives 
every prospect of permanence and eolidily. 

A tunnel under the Thames bad been previonsly proposed at Rotberbithe 
.hj Trevethick, and had advanced to some distance under the river, whea 
I it wss abandoned ; also one by Dodd at Gruvegcnd, which wa^ scarcely 
commenced. A tunnel was also carried to a considerable extent under the 
Severn, at Ncwnham, but failed for want of funds. 

TunoelB form part of the works of almost every considerable milway, 
and the art of coti6trucling theia with accuracy and expedition ia now 
brought to great perfection. Aiuongst the most remarkable tunnels exe- 

* Frooa the ralakble researdiM of ibcae autbora it appesn, thit itae hfilnullc cenenls 
eoBUiln eoDtldenbU portiODi o( tJilcaaQd aluinlna, and In <oine cases metal^c osidei ( 
kQii, where miural byiraullc criacnta cantiot be obtained, tbey may be pradacfld irU- 
tciaUy, b]r the comblnstittn «( ihtae logndicnU la their proper pfopertleas, 
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euted npon railways, may be mentioned that at Kilsby, 2398 yards long, 
on the Birmingham and Luudoo hne, by Stephea*on ; (liat at Box Hlll^ 
SIU5 yards long, on the Grvat Western Railway, by Brunei ; and (liat oo 
the Sbeflield and Manchester line, 6'2S0 yards long, by Locke. SerersI 
others of great length are now in progress. 

Harbovrs. 

In the construction of harbours, Smeatoo, as already observed, bad 
pointed out the proper course, in his reports ou Lynn, Wells, Aberdeen, 
Dundee, Dunbar, Port Patrick, Sandwich, Scarborough, Sunderland, 
Workington, Rye, Dover, and others. Ramsgnte harbour was origioalJy 
deiigned by Labelye io 1744 ; it had been partly executed by others, and 
continued with little success through a tedious succession of years, with 
variuns changes of plan, until 1774, when it was placed uoder Smeaton's 
direction ; he soon saw the evil arising from the constant accumulation of 
mud which threatened Io fill it up, in consequence of there being no back- 
water or scouring power to remove it. He therefore divided the harbour 
ioLo two parts by a cross wall ; the part next the »hore formed a basin of M 
eleven acres, in which the water could be retained by mr aus of a lock, f 
and discharged through powerful sluices in the cross wall into Ibe outer 
harbour at low water, and thus form an efl'ectuul scouring power for re* 
moving the mud. Here was the intrudiictioo of a new prmciple for the 
mainienuoccof harbours, which is so dilliuult on an alluvial coast, operated 
upon by the tides and currents; and aUhougb previously in u»e on tha 
Continent, it is believed to be the first example of the kind in Great Bri- 
tain. Smeaton afterwards continued the works, and introduced an im^ 
proved system of masonry ; in 1784, he foonded ihe outer and inner walls 
of the outer piers, below low water, by means of caissons or boxes of 
wood, and so far improved the diving-bell as to render it useful in carrving 
on the operations, although he did not build with it, and about the same 
time he used it for examining the foundations of the piers of Hexham 
bridge, one of which bad partially sunk. The late Mr. Rennie, who after 
Smeaton's decease took charge of the works at Ramsgate, profiting by 
what had been done, carried out the system to a greater extent, by enlarge 
ing the sluices and making them of cast iron, the old ones being of wood 
and frequently out of repair; a greater quantity of water could then be 
discharged in the same time, when required, and thus act with greater 
ellect; or the discharge could be prolonged, according to circumstaotes. _ 
The masonry also, which, although good fur tlie early period at which it ■ 
was constrncted, had become dilapidated, was rebuilt, where requisite, io f 
a much more subataotial manner. The steain-dredging machine was also 
applied to rettiove that portion of the mud which could not be effected by 
the sluices. The diving-bell was afterwards perfected by Rennie, so as to 
be perfectly manageable, and being suspended from a frame worked by 
proper machinery, it could be raised and lowered, or moved laterally, io 
any direction, wjih facility and promptitude, either according to the direc- 
tions of Ihe diver within the bell, conimnuicaled by means of signals, mada 
by alrikiog iLe sides of the bell with a hammer, or given by Ihe superio- 
leodent above. All the operations for preparing a fouudaUoo, and after- 
wards laying the prepared blocks of masonry upon it, could thua be per- 
formed with as much certainty below as above the water. Rennie first 
used his improved apparatus in IdlS for rebuilding Ihe advanced LasC 
Pier Head at Ksmsgate Harbour, which was founded 17 feel below low 
water of spring tides with complete success. The value of this invention 
for submarine operations was now completely eatablisbed, and be after* 
wards employed it with advsniage in founding the pier heads and oaler 
walls of Holyhead, Kowth, and Sheerness Harbours, and oilier works 
under his direcliuu, and it is now generally adopted in all similar circum- 
stances. The diving-helmets and dresses, improved by Deane, Bethell, 
Edwards, Seibe, and others, have also materially contributed to the suc- 
cess of submarine operations. 

After Smeaton, numerous artificial harbours were designed and cod- 
strucled, and natural ones improved ; amongst Iha former may be men- 
tioned Holyhead, Uuwlh, and Kingstown; at the latter tliere is a depth 
of 2G feet at low water of spring tides, and an enclosed area of 250 acres 
at low water ; which is the largest harbour attempted in (his country by 
Rennie. Here and at Howth he substttuted (he ilat slope fur Ihe upright 
wall tu resist the wares,* and introduced the plan of throwing down loose 
blocks of rubble, or unhewn stone, for forming the main body of the piers, 
allowing the slope or angle of repose, at which the materials would lie, to 
be formed by the sea. In his system, of making low-water harbours, 
which, up to that period, were almost nnknowu in Great Britain^ he 
adopted the plan of enclosing the area by piers composed of several 
straight anns or lengths, iuterMictiug each other according to particular 
angles, instead of making them curved, which, in hia opinion, only served 
Io increase the action of the waves. In asylum harbours, when prac- 
ticable! as at Kingstown, he preferred making Uie entrance open to tlie 
dangerous wind, thus rendering them more accessible for vessels in dis- 
tress; but in order to prevent the prejudicial eifecls of any waves which 
might roll into the hartiours, he adopted tbe returning and jnclined form of 
entrance, by which means increased fiicility of entrance and departure 
was also given. He also designed his harbours witii a view (u preserving 
the original depth, as far as practicable, which is a principle of the great- 
eat importance, and ought not Iu be lost sight uf. The artiticial harbours 

• This ifitem wai latterJj' alway* adopted by R«mjle and Telford In prefefeae* Io llM 
upHgbt wall, aa being brtter adapted to rcslat wavet, uU it has tMea LaVarlahlf 
i rui« wbwcvtr tl has ixcn vroferly canled lutu ctfuct. 
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of AnlftMMio, the Troon, Peterhead, by Telford, Scarborough, by Chap* 
nao, Hartepool, and otht- rs, are worthy of remark. 

In the improTemcnt of natural harboun, may be mentioned Sunderland, 
Benrick, Aberdeen, Dublin, Newry, Drughcda, Leitb, BelfMl, and other*. 
The principle generally adopted baa been to confine and direct the tidal and 
fresh waters, by pien, in proper and lufficient channeli, whence they are 
discharged into the ocean, to a* to enable them to act with greater efect ia 
eoanteracting the baneful effecti of the antagonlat operations of the winds, 
wavea, and sand, brought in from the sea ; also to increase, as far as practi- 
cable, the receptacle for tidal and fre»h waters, and to dlspc&e of them in 
•oefa a maooer that tbey shall act with effect in maintaining and prescrring 
(ba ehaanels. These operations, as in the case of the Clyde, are materially 
aiuaUd by the employment of that invaluable auxiliary, the steam-dredgtog 
machine, which ought to be attached to every harbour. I must not omit to 
mention the breakwater in I'lymouth Sound, by Rennie and Vl'hidbey, which 
is the first and largeit example of a detached raole or breakwater iu this 
country. It i£ a mile long, constructed in a depth varying from 5 to 8 
fathoms at low water, formed of loose hlocki of rubble, of all sizes, up to 10 
or 12 tons weight each, thrown into the aea to form their own bate and 
slope, accoriliug to the action of the waves. The surface from low water 
mark to its full height, which is 2 feet above high water, has been paved 
viih muonry. and at the base of the sea slope, at the level of low.water, 
thtttt ia a berm or benching to protect it. At the western extremity a light- 
house baa been built, to point out the western or principal entrance to the 
Sound, and a beacon on the eastern extremity points out the east entrance. 
The whole of the work, except a portion of the masonry, which is granite, 
ha* been budt of limestone, brought from |he adjoining shores. The inten- 
tion of the work was to protect the Sound against the heavy swell, which 
formerly used to roll in n^ith considerable violence during strong westerly and 
toatb-wetterly gales ; this object has been completely obtained, and the 
roadstead has been rendered perfectly secure. The work has been eminently 
auccessful in every respect, for besides obtaining the desired protection, the 
original depth of water has been preserved, the facility of ingress and egress 
has not been diminished, but rather increased, and the cost baa corresponded 
as nearly as possible with the original estimate. 

Another class of harbours, called Floating or Wet Docks, for receiving 
merchant vessels out of the tide or sea way, was first introduced at Liver- 
pool aoout the yenr 1710, and wet docks have been since constructed in 
almost all the principal ports of the kingdam< — viz., London, Bristol, Hull, 
Leith, Sunderland, as well as fur the Royal Navy at Portsmouth, Plymouth, 
Sbeemess, Chatham, and Woolwich. The East and West India Docks, by 
Jfssop, Rennie, and Ralph Walker; the London, Leith, ami Dublin, by Ren- 
nie; St, Catherine'*, London, by Telford ; the New Docks at Liverpool, by 
Hartley; at Hull, by James Walker; at Cardiff, by Cubilt ; at Newport, by 
Green ; at Southampton, by Giles ; and the great works now in progress at 
Birkenhead, on tiie Mersey, opposite Liverpool, and at Great Grimsby, by 
Rendel, are magnificent examples of private enterprise for fadlitating the 
commerce of thu empire. The dcaign of Rennie for agrand naval arsenal on 
the Thames, at Northfleet, immediately above Graveseml, intended as a sub- 
ititute for the imperfect naval establishments at Deptford, Woolwich, Sbeer- 
BCts, and Chatham, is worthy of remark. This magnificent design consisted 
oftix capacious basins, with a total surface of (jOQ acres within the waits, 
the largest being 400Q feet long, and 1000 feet wide, and covering 87 acres; 
the whole to communicate with each other, and be provided with rapacious 
quays, dry docks, building-slips, and storebouiies ; steam machinery for ma- 
DufsCluring cordage, blocks, anchors, dour, and bread, tawing and converting 
timber, pumping, and working cranes; in fact, for almost every operation 
conncTted with the naval service, and so systematically arranged and disposed, 
th4t the required operations should succeed each other with the greatest 
dispatch and economy, whether of time, labour, or cost. The estimate was 
£11.000,000, which was perhaps more than would have been required : any 
portion could have been executed as it waa wanted, without interfering with 
the general plan. It is to be regretted that this plan was not carried into 
effect, for it would have repaid the cost in tbe increased economy of fitting 
oat fteeta, and since that period about jC5,000,00() have been expended on 
the old establishments in the Thames and Medway, with a small degree of 
benefit, compared with what would have been obtained from No^flect. 
Uis design also for the improvement and enlargement of Chatham Dockyard 
i» worthy of remark. It consisted of a new channel to be made for the 
Medway below Rochester Uridge, and converting the bend of the river, in 
front of the Dockyard, into a magnificent floating dock of ahove 100 acres, 
and from thence making a canal, 1| mile long, 300 feet wide, and ^0 feet 
deep, to the deep water m the ilcdway at tiilUngham, by wliicb means ves- 
aela of war of the lorgest class could come to the Dockyard with the whole 
of their armament, which they cannot do now ; the course to sea would have 
been shortened, and the shallow water of the Medway avoided : thus Chat- 
bam Dockyard would have been rendered the most convenient and extensive 
io Europe, and its proximity to London by a railway would have rendered 
the yards at Deptford and Woolwich unoeccaaary. The estimate for this 
work waa only 4)700,000, whereas since that time fiilly as much, if not more, 
haa been spent upon Woolwich, with a very inferior result ; indeed, it is not 
even too late to andertake this plan for Chatham now, and would well repay 
the expenditure. In designing and carrying into effect this important clasi 
of public works, to as to render them successful, a thorough knowledge of 
the nature and operation of tides, vrinds, currents, soundings, and all the de- 
parvracnit uf hydrogrtpby, physical geography, and geology ii necessary, and 



in these idencea mtjch it due to the exertions of Beaufort, Bullock, Wash- 
ington, Denham, Oucktand De la Beche, Lyell, Creenough, Sedgwick, Mur- 
chiton, FfaiUips, and others. 

ReVETKENTS, or RBTAIKXNa Walu. 

These, until near the latter end of the last century, had been uinally hnilt 
with horizontal foundations and courses, the interior side being almost verti> 
col. and the exterior with a flat face and very little batter, or in many cases 
vertical. The curved face retaining wall was latterly introduced, with the 
foundation and courses inclining from the horizontal, so as to conform with 
the radins of curvature ; this form of wall is preferable, in many caaea, to 
tbe old, at combining greater strength with a less section, and being more 
convenient in other respects, and was commonly used by llennie in his various 
works, when applicable. 

To whom the introduction of this improved form of wall is due it is diffi- 
cult to ascertain with accuracy; but Rennie, Ralph Walker, and Jessop were 
amonirst the first who brought it into uie. A further improvement was 
made in the retaining walls used at Sheerness in 181.5 by Rennie, where the 
foandation being composed of soft alluvial mud and quicksand, to a great 
depth, more than usual precautions were necessary to render the walls sub- 
stantial and secure. The object was effected by enlarging the hue, and 
making the interior hollow, like a caisson, with the bottom in the form of 
■n inverted dome; the outer or river face being concave, and the foundation, 
for a certain width, laid inclining at right angles to a tangent from the curved 
face of the front of the wall ; the remainder of the foundation was horizontal, 
and the back or land side of the wall was vertical. Thus there waa both ft 
front and back wall connected together by cross walls, forming one mau; 
the inverted arches or domes under the hollow spaces being filled with chalk 
and gravel concrete, and the whole resting upon a wcll-couuected platform 
of piles and cross-beams and planking. By thue diitributing the same quan- 
tity of materials over a greater surface, the vertical weight per square foot 
was reduced, and the desired stability was obtained upon this very difficult 
and treacherous foundation. Rennie had previously tried, with success, a 
wall of a similar priocijle, and under similar circumstances at Grimsby. 
General Uentham also tried a similar principle, about the same time, which 
waa not so successful, in consequence of an unsuitable form and construc- 
tion. 

The CoffeT'danu which Rennie employed for constmcting the walls at 
Sheeniest are worthy uf remark, as being tbe most extensive and difficult 
that had been constructed up to that period. The bottom being toft mud to 
a considerable dcjitb, piles of CO feet to 80 feet in length, were necessary, 
and when driven and braced in their places as far as practicable, chain bars 
and raking-sliores from the land were reqaisite, in order to counteract the 
alternate pressure inwards and falling outwards, occasioned by the badness 
of the foundation and the heavy shocks of the vtavet to which they were ex- 
posed. In order to break the effects uf the sea during storms, he employed 
a series of old men-of-war hulks, to act at floating breakwaters ; these were 
useful to a certain extent, lo long as tbey held firm in their places ; but at 
limes, during heavy gales, they dragged their moorings, and driving against 
tbe dams, occasioned considerable damage; upon the whole, however, they 
were useful.* In order to give greater security to the dami, and to prevent 
leakage, a considerable quantity of grooved and tongued shcathing-piies 
were neceitary for the works; and to effect this, he invented a machine 
worked by a steam engine, which answered the purpose effectually, at a cost 
of one-sixth of the price of manual labour, and as it was unsafe to withdraw 
any of the coffer-dam piles, he made another for cutting them off at tbe 
ground level, below low water, which was also found very useful. 

The dams for founding the sea-locks of the Caledonian Canal at Fort 
William and near Inverness, by Telford, arc worthy of remark. In tbe former 
case, great difBculties arose, in consequence of the foundation being rock, at 
some depth below low water; this was overcome by ingeniously securing the 
piles lo the rock ; and in the latter cose, where the bottom was soft mud, the 
diihculty wat obviated by bringing cargoes or masses of earth and clay from 
a considerable distance, and afterwards driving the pdes through the made 
ground. The great dam, 1000 feet in length, for building the foundations 
of the river-wall and New Houses of Parliament, by James Walker, is anolber 
good example. Tbe late Peter £wart was among the first who introduced 
cast and wrought iron for dams, for piling in general, and for wharfs ; it has 
been smce employed by Wolkcr, Sibley, Stevenson, and others, in many 
situations, with great success. At tbe Albion Mills, already mentioned as 
tbe first steam-mill constructed in I7b5, by Watt and Rennie, on the banks 
of the Thames, close to Blackfriars Bridge, the foundaiioa being soft mud 
and moving ssud, inverted arches were formed upou th<9 ground, between tbe 
foundation courses of the walls, so ibat the whole area of the building ob- 
tained support by tbe tame weight resting upon an increased base. 

« Ploulng breAkwaters of limber barv Utlerljr t>c«a tried, as ■ sul<»(itutc for more solid 
cocstrufcUuus, but Uic| tiare not tUUurtd succectlHl. 

(To bt eontmued.J 
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REGISTER OF NEW PATENTS. 

ELECTRIC TELEGRAPHS. 

Jofld N<»Tr. of ihe city of Cork, gentleonan. for *UerUin Impntrntnit 
in the PU^n* of communicalinp inteUigence from on< pUte to amAttier." — 
anatad Jasmry t»: Enrolled Julj SO, l»iO.—( Reii«tied tn A«Mfto«'< 
Lmim Jmntt.) With EmgrMtingi, Piute VI. 

Tbew iraproveinenl* io the meant of connntiotcaUog iotelligenoe from 
Ot» place to uioihiT coDftUi in crrtaia oo«rl annDgeaieDU of apparatoa, bj 
wbich audible aod visible Bigtiala can be giveo through the ageocj of elec- 
tro-raaxoethm. 

In Ptiite Vlf Gf!. I rcpr^MDta ihe ettrma) appearance of (he apparalna, 
a« leen in front ; fig. S in a vertiral tectiiio, taken Iranarerseiy through the 
apparatud.npdfly at it* cfntrp; fig. S rrpre*ent« the interoai cooitructioo 
•od arrm ' r the wf.rklnjr part* of the appomtun, as they woold 

appear ii >te and front part of the ca«e were removed ; aad fig. 

4 ia a hoiir.>>.. ^.lioo of the apparatus, taken below the magnet*, show- 

iag tbeiii«chani«m by wltich the cour«e of the electric fluid may be changed 
iron ihe eleetric t4>tegra[ih to the signal bell. 

Io the front of the box or caae, a circular dial-plate, fig. 1, it filed, on 
wbtch are four teriet of letters, which are pointed oat by the loog arm of 
fju index ; and alM two concentric circles of oomerals, indicated by the 
riiort arm of the index. This plate is gmdoated on iu face into oioety-six 
equal divisioos, formed in a circle ; and to each, one of the letters or one 
of the numerAla refers. Upon Ihe outer end of an arbor a, passing through 
the centre of the dial-plate, a index; A, is affixed, which is carried round 
upon the fMce of the dial-plate by successive actions of the mechanism, 
jiroduced by tltc electric fluid ; each successive action moving the index 
over one space of the graduated circle, so as to enable the operator to leave 
tlie p/^iotoflhe index in a stale of rest, opposite to any letter or numeral, as 
the case may b« ; and, by repetitions of the like movemenls and rests, to 
point to such letters as will spell, or numbers that will indicate, the word 
required to be communicated. These adions of the mechanism are effected 
by currents of electricity, through the agency of a key or lever, rising or 
falling ut the touch of the operator, as in a piano-forte. 

The electric fluid it derived from a galvanic battery near the apparalas, 
a* at A. R. fig. 4, and passes, by wires coiled round electromagnets, from 
one pole to the other pole of the battery. Two electro magnets, C, C, D, D, 
■re attached to th<! verlicsJ backboard c, e, of the appamtus, at shown io 
figs. 2 aoil 3; and in the same plane, nearly concentric with these magnets, 
it a ratcliet-wheei H, fixed upon Ihe arbor a ; whkh latter paurs through 
the centre of the dial-plate, and carries the baud or index b. Two lever 
■rroaturet e, e, are supported by fulcrum axles, turning in the brackets/,/, 
which armaturct cross each oiher, and thi-ir movements are rendered 
Aiinullnneou!) by a connecting link gy immediately over the axis of the 
rBtch«t-whiTl d. To the extremilies of the inner arras of these lever arma- 
tures two iiallels h, k, are connected, by joiiita ; whicii pallets are pressed 
Bgsinst the periphery of Ihe ratchet-whtel by delicate siirings, causing the 
pallets to Uke inio the teeth of the ratchet-wheel ; and, by the risiog and 
falling of the armatures, these pallets move the ralchet-wlieel round ; — the 
extent of action of the pallets being limited by two latchstops i.j, which 
give rise to a dead-beat rooveroenl of the index, as it is carried round the 
diaUplate. The outer exifemities of the armntures bear upon slight springs 
k, k, fixed to Ihe back-buard of the iiifttrument. 

A third electro magnet E, E, is aflixed to ihe back-board, figs. 2 and 3, 
and is intended to give motioa to the machinery of the signal bell, attached 
to the telegruph. The armature of this mHfgnet is shown at I, I, and it a 
T-forined lever, supported at the cslremities of the edge of its longitudinal 
bar by pivots, bearing in the brackets m, m, projecting from ihe back- 
board. The arm of this lever I, passes through »n opening ia the back- 
board, and ties inrlined, as shown in fig. 2. When this armature ia at- 
tracted by the magnet, it will be drawo up into a horizontal position, and, 
in rising, the extremity of the arm will take into the fork at the end of the 
lever «, and thus cause the hammer p*, to strike upon the bell or gong F. 

The meant by which the electric fluid is londucted from the battery, 
IhroMgh the wires of the electro-magnets, to th« rorrespondiag apparatus 
at the distant station will be clearly understood by the following descrip- 
tion: — Two wooden cylinders G, H, are supported on boriKorjla! axles, by 
standards fixed to the longitudinal support 1,1. Two separate strips of 
oirtal, as conductors, are passed nearly round the circuntference of eaih of 
these cylinders, leaving unoccupied a cunductiug portion on each cylinder 
between the ends of the strips. Upon the support I, I, eight erect springs 
1, 1, 3, 4, 5, 6, 7, 8, are fixed ; which spring*! severally press against the 
peripheries of the cylinders tJ» and H. The springs 2 and 3, are conceded 
by a conducting strip of metal, fig. 4, and the spriugs and 7, are abo 
connected in like manner ; the latter being pcrfi^clly detached or insulated 
from the former. A wire 9, connected with Ihe pole A, of the battery, 
leads to the stud K, whete it is held fast by a binding screw ; and to this 
•tud K, the end of another wire 10, is soldered, which passes under, aad 
ii attached to the operating finger-key J, and, bending down, terminates 
immediately over a cup of mercury 11, best seen in hg. a. The end of a 
wire 12, is soldered Io the erect spring 0, and is brought round into com- 
muoioat'iun with the mercury In the cup II. On the key J, being da* 
Pressed by the linger of the operator, the peudeut end of the wire 10, will 
bg brought into ctwtacl ^Itli tl» atercury ia Ihii cup II, wLca the electric 



laid tram the batter; A, will be lii«tao*ly eoodacted from the pole A at 
Ibe battery, tbmogh th« wirac 9, 10, M. to the spriog 6, aod from the 
spring 0, throogb iu eoaneetioa (fig. 4), lo the spnng 7, and theore over the 
band oo the cylinder H, to the spring S, and from that spring, by a wire 
11, to one pole of the electro-magnet C, as abowa in fig. S. The electric 
f uid will then pass through the roils of this magnet C, aod thence, by a 
wire, to one pole of the magnet D, aod. proceeding through the coils of 
this magnet D, will then descend from its other pole by tlie wire IJ, to the 
stud L, fig. 4 ; to the under part of which stud it is soldered. Aoother 
wire l&»is attached lo this slud L, by a binding screw, from which it 
proceeds to the telegraph at the distant station, and the current of electri> 
city ia by that neaii* conducted through thi? electro-magnets of such dis- 
tant telegraph, which is precisely similar in constroctioo lo the apparatus 
above desnnbed. The electric fluid having passed through this course re- 
turns from the disUnt telegraph by the wire IG, lo the stud M, fig. 4; 
which wire Is secured thereto by a binding screw. Another wire 17, sol- 
dered to the under part of this stud M, conducts the electric fluid to the 
erect spring 4, from whence it proceeds over the band on the cjlioder H 
to Ibe erect spring 3, and from that spring by a wire 18, to the stud N ; 
from the binoing screw of which another wire 10, soldered ur connected to 
the under part of this stud N, leads the current of electricity to the other 
pole B. of the battery, and thus the electric circuit is completed. 

It will now be seen, that when the finger of the operator depresses the 
key J, the pendent end of the wire 10, being thereby brought into contact 
with the cup of mercury II, will cause the electric fluid from the battery 
to pass through the circuit as described. The electric fluid, in proceeding 
through the coils of the electro-magnets C, and D, develops an attractive 
force, which, acting upon the lever armatures e. e, attracts the arms of 
those levers towiird the poles of the magnetii, and, in so doing, raises the 
pallets A, h; one of which then moves the ratchet wheel d, and with it Ibe 
arbor a, and index-band b, through a space equal to one division of the cir> 
cumference of the dial-plate. On raising the finger from the key J, the 
wire 10, is withdrawn from the mercury cup 1 1, and the circuit of electri- 
city becuating thAvhy broken, all the parts will fall into their original 
position, as shown in fig- 3; and the other pallet will move the r^itrhet, 
and thereby cause the index-band to pass over another space or division of 
Ibe dial. A repetition of the touch upon the key J, produces the tame 
eflVct as described, and moves the index hand through another space or 
divi.<iion of the dial-plate, aod so oo, — the operator resting when the band 
b, arrives at any letter ur comber upon the dial which he wishes lo have 
Doled ; and by a Buccessioo of these movements ai>d rests, the letters or 
symbols of an) desired word or words may be Indicated at the distaat sta* 

ttOQ. 

In codimeiiciog the lelegraphlc coromatiicationt, it is desirable, io the 
first place, to indicate whence it proceeits, whtcb may be done by giving 
one, two, three, or any other conventional number of strokes on the signal- 
bell. In Older to effect this at the remote station, a current of electricity 
is conducted in the way above described ; but u slight change to the posi- 
tions of the cylin'ier G, H, of ihe apparatus is first made. 

It has been already stated, that the wooJeu cylinders G, and U, bare 
metallic coaductittg hunits placed partially round them; which baada 
leave noii-coniiuciuig poriiuus on the ptripbery of the wooden cylinders. 
It is by means of these that the operator is enabled to change the curreot 
of the electric fluid from the telegraph to the bell, and rice rersfl, by a ain- 
ple movement. At figs. 3 and 4, (which represent the conducting wirea ia 
coonecliou with the leiegraph] it will be seen that the erect springs I, aod 
fi, bear Dgainat (hose parituf the e^liuderG, over which the metallic bands 
do not extend, — cunnequeulty those spriogs are at this lime insulated ; bat 
if the cylinders G, H, were turned round Bimultaueou:ily about a quarter 
of a revulution, the metallic bands of the c>liDder G, would be brought 
into connection with the springs l,and & ; and at the same time thespriogt 
4, and 8, wotitd become insulated, by having tlie uoo conducting parts o{ 
the cylinder H, brotii^hl into contact with them. This is eifected by the 
inotenteot of a siutiug-bar F, Jit front of the apparatus, shown at fig. I ; 
which bar is attached to purallcl levers p, p, fixed upon the outer end of 
the axles of the cylindera G, H ; and at the centre of (he bar is an erect 
index q. If ibe bar is sliddeo Inward the left, as shown in the figure, iU 
index j, will point lo the mark T, (referritig to ■« telegraph,") aod theej* 
linders will be srtunle as shown at Qg. 3; the apparatus being then in a 
position to cummuDiuate with ilie telr^raph. liul if the bar P be sliddeo 
to the rijihl, bo Uvat the index ■/, points to the mark B, referring to the 
" bell," then the ryJinders G, 11, will be turned round about a quarter of a 
rotation ; by which means the conducting bauds of the cylinder G, will be 
brought into contact with the springs 1, 5, and Ibe bands of the cylinder H, 
Hill be withdrawn or iusulaled from the springs 4 and tj. When the cylin- 
ders G, H, have been thus turaed round, the electric fluid will be con- 
ducted through the maguel E, £, instead of following the course previously 
described. 

The finger of the operator being now applied to the key J, the electric 
fluid will pass from the pole A, of the battery, by the wires 9, 10, and 12, 
to the spring G, ami thence, passing over the band of the cylinder G, will 
proceed through the conducting spring 5, and wira 20, up to one pole of 
the magnet E, E. The electric current will now pass through the coils of 
the magnet E, E, and decend by a wire *il, leading from the opposite pole 
of the magnet ; which wire is connected to the wire 1 1, which is soldered 
to the stud L, as previously mentioned aiul ahowti at fig. 4. This caases 
the electric fluid lo pass from llie stud L, tbrou^ib the wire 15, tu the dia^ 
taot telegraph, aa>d rcluro agaio by lb* wirt lA, lu Ibe atud 51, a» befbrt 
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Tbm p t/aiHitn of (be cylindiirs G, and H, being such as to 
the eleetfifl fluid thr<mg1i the coils of the electric magnrt E, the lever 
I, will be dntwD up into a horizootal positioa, and in so doing 
llie hammer p*. lo strike the gooj^ or bell F. 
J^teolee neil dewribes certain appeodages wbich he proposes to 
I to the electric leiei^raph. Fir&lly, oCa conimatator, or pole changer, 
' Rversing the directioD of molioD of the electric current; secondly, of 
riMopeter, f«r ebauging the direction simply of the electric current ; 
ttwe bciog for the purpo»e of sepamtini; any number of intermediate 
l^lnliaiis from the telegraphic circuit, or of coonecting any of thuse <itatioos 
^mtb the ctrctiit, wbea desired. Fig. 6 is a front elevation of the comma* 
Ksor, and fig. ft a top view of the same. A, is a block of wood, and B a 
'woo'ieii cylinder, turning upon an axle mounted in standards. Up<in tbe 
periphery nf this cylinder seven strips of copper are arranged, as shown in 
ig. 7, which represents the periphery of the cylinder B, extended in a 
pluia. One of lliese 5tni>5 of copper, a, is imbedded transversely in the 
periphery of tbe cylinder; the other six strips, bed and r, are also im- 
bedded, aod extend partially roond the periphery of the cylinder. These 
latter strips are intended to reverse the direction of motion of the electric 
oureot: the strips d' aode' are directly coooected by two wires with 6 
aadc; aod the strips d and e are alternately connected with fr and c, by 
two wires crossing each olhor, one of which, /, forms a commuoicatiou 
between b and e; and the other wir»j ^, between b and d. These wire», 
/and jT, are insulated from each other, aod deeply imbedded into tbe 
cylinder, and they are corerod by a traasverse piece of ivory h. Fuur 
«r(ct springs, iklaodm, are affixed to the base block A; their upper 

trts pressing against the periphery of the cylinder, A handle n is affixed 
the axle, for the purpose of turning tbe cylinder round ; and an elonga- 
a of the handle forms a pointer, to indicate tbe extent to which the cy- 
linder is to be moved. A wire is attached to each of tbe springs, for the 
porpoae of connecting this imlrumf nt with tlie electric circuit ; and by 
tsreiD^ the cylinder to the right or left, the direction »f the electric current 
mtcf be changed, or, in otiier words, the poles of the battery may be re- 
verved. 

The rheopeter is shown in horizontal view at fig. 8, and in vertical sec* 
^^^■LSg. 9. A, is a circular block of wood, in which two permanent 
^^^bi are imbedded ; their poles extending upwards, as at N, S, N*, S". 
^^^^ir^liiree glass cups containing mercury, ii a, is a bar of soft iron, 
Mppoited to a horizontal position by the vertical pin b ; round this bar an 
JMBklted copper wire c c is coiled, the ends of which exten at right 
Mgine to tlie bar, and are beat down so as lo touch the surface of the mer- 
mrf IB the eup6. A wire d, being supposed to communicate a current of 
tlirtricity (say from London) to the mercury in the cup r, that electric 
fWrmt will be conducted by tbe wire e, to tbe mercary in the cup y, and 
fion thence pass on by the wire e, to tbe place of its destintitjoa (say 
Bofiij), and thence through tlie remainder of tlie telegraphic circuit, back 
its starting poinL As tbe electric Quid thus passes, the bar a 
iBagneli.Hed, and its ends are attracted by the poles of tiie perma- 
tts» S aod N", as shown at fig. 8. If, for example, the current 
ity is required to be cut otT from the telegra^ih at Rugby, and 
say towards Birmio;:ham, the poles of the battery are changed, 
of the appiiratoB shown at fig. 5. Tbe direction of motion of 
ic current being thus reversed, it will, io passing through the wire 
, fl and 0;, cause the ends of the bar a to be attracted by the reverse 
"" tbe magnets, that is, N and S* ; by which roeaoi the pendent end 
rire c will be brought from the mercury cup y, to tbe mercury cup 
the current will then, instead of proceeding through the wire <, as 
e, take its course through the wire/, aod so oo, lo Birmingham ; by 
sans the telegraph at tlie Rugby atattoo is efTectualty thrown out 

EUit. 

1 the circuit of the telegraphic apparatus is required to be closed, 
the key J, fig. 1, must be depressed. In order to keep the circuit closed, 
-atop Q Q is pulled out, which draws down a soiall lever R, into 
shown by duts in Qg. 2. This lever R, keeps the key in a 
position, and the instrument is thereby prepared for receiving 
ranicaiioos from a distant telegraph. 

figs. 10 and II, a modification of this rheopeter is shown, io which 
electro-magnet is made to move in a vertical instead of a horizontal 
Tbe advantage consists in tbe facility which it alfurds of clinnging 
1 direction of tbe electric current, witliout interrupting the current 
in BO doing. This results from the manner in wbich the wire of the 
BiroBiagnet is coiled. Upon each half of the suft iron bar there is a 
separate coil of insulated wire ; tbe length of the wire of each of tlieiie 
«oils proceeds from the extremity of tbe bar to its middle, and then re- 
I, by overlapping, to the same extremity of the bar where the ends of 
wire, forming the coil, are made to dip into mercury cups. By Uiis 
of these coils is dextrorsum, and tbe other sinistrorsum 
deof the bar at which the electric current enters tbe 
,'i ;...,. .. .J.f electric current be supposed to branch oti" in two difler- 
rttons, and pass from the Mime side of the bar, through these two 
kullaneously, the electric current would flow io the same direction 
tt^ both coils, and, consequently, the polar unity of the resulting 
trwiTiagnet would be preserved. It is therefore obvioas, that when tbe 
current enters either coil from tbe same side of tbe bar, a similar 
results, and a corresponding motion is communicated to the bar, 
iflucnce of the permanent magnets, as will bo subsequently de- 
I i and when the electric current enters either coil from tbe opposite < 



liocai. 



side of tbe bar, tbe polarity, and, consequently, the motion of flie bar, m 
thereby reversed. la these alternating motions, when the bar becomes 
Wiaontal, as seen lo the drawing, the ends of the two coils are immersed 
iu the mercury cups, and therefore, without interrupting the electric cur- 
rent, its local direction may be changed, by* depreBsing either end of tbe 
bar, as will be seen by the following description of the several parts of tbe 
in-ilrumeot. 

Fig. 10 is a plan view of the instrcrmeni, and fig. II is a vertical seetloti. 
A is a block of wood, forming the base, and N ' S' N S two permanent 
magnets, having their similar poles opposite io the same vertical plane, 
and fixed to the base A by brass damps C C. DD, are two brass stand- 
ards, screwed to the base, and carrying set screws with sunkt^u centres, 
which form the beariag-points of the horizontal axle E, which passes 
through the soft iron bar F. Ronod one half of this bar a double coil G 
of insulated wire is wound ; and the ends of this wire dip into the mer- 
cury cup? H and I. Round ihe other half of this said bar there is a 
similar coil K of wire, tbe ends of which dip into the mercury cups L and 
M. The two mercury cops L and H at the same side of the bar, are both 
connected by the wires P» P with the stod O, to which the nain ciivoit 
wire V, is fastened by a binding screw. The mercnry cap tH is fmnwirlnJ 
by the wire S with the stud T, to wbich, by a binding screw, tte earreat' 
entering wire U of tbe telegraph is fastened. The mercury cup I is coo- 
nected by the wire Q, with the stud K, which latter is connected by the 
small branch wire W, with tbe current-issuing wire of tlie telegraph, 
which passes to Ihe remote terminus. Now, for example, suppose the 
electric current to be passio^j from the stud O, lo the mercury cup L, it 
will then pass through the coil of wire K, to the mercury cup M, and so 
on through the current-entering wire U, of the telegraph. The electric 
current now passing through a sinistrorsum coil, tbe extremity Y of tbe 
iron bar becomes a north pole, and the other, Z, a south pole. This ex- 
tremity Y, of the bar is then repelled by the pole N' of the permanent 
magnet, attracted by the pole S" ; it therefore descends, and releases tbe 
ends of the coil G, from the mercury cups H and I. Tbe telegraph islhen 
within the electric circoit. 

If the directiuu of motion of the electric current be now changed, tbe 
current-entering wire U becomes the current-issuing wire, aod Ihe stud R 
IS now connected with the current-entering wire. The electric current 
then passes from the stud T, to the mercury cup M, and thence through 
the coil K, lo the mercury cup L, and so on tu the main wire V. As the 
electric current, in this case, passes through the coil K, from the opposite 
side of the bar, this said coil is thus rendered dextrorsum ; the pohirity of 
the iron bar is therefore changed, the end Z becoming a north pole, and the 
end Y a south pole. This end Y of tbe bar is therefore repelled by tho 
pole i' of the permanent magnet, and attracted by the pole N'. The ex- 
tremity Y of the bar is therefore raised from its ioclioed position, as in 
the fl«t insUnce, and releases the ends of the coil K, from the mercary 
cups L and M, at the same lime that jts other extremity, being depressed, 
immerses Ihe ends of the coil G, in the mercury cups H and I, and this 
immersion takes place before tbe ends of the coil K leave the merciujr 
cups L and M. 

As the stud R is now externally to the telegraph connected with the 
current-entering wire, the electric current, instead of passing through tbe 
telegraph, branches off to the stud R ; it then passes to the mercury cop I, 
thence through the coil G, to Ihe mercury cup H, and so oo to the main 
wire V. The telegraph is thus, without any interruption of the electric 
current taking place, put out of the circuit ; aod as the electric current 
aow passes through a sinii>lrorsum coil, the bar retains its position, until 
llie direction of motion of the electric curreut is reversed, to bring the 
tt^lcgraph again within Ihe circuit. 

Fig. la represents, in elevation, one of the posts for supporting the cir- 
cuit wires 01 the telegraph along the line of commuuicatjon. This post 
is of wood, and is to be sunk about five feet into the earth, tbe euukcu 
portion being imbedded in Roman cement. A wooden laoleru- shaped box 
completely covers about 16 inches of the upper end of Ihe post, so as to 
protect this portion uf the post (which is lo be well varniahed) from the 
humidity of the alinospherc. The box is made in two parts; the cover is 
of a pyramidical form, and is firmly fixed on the post; the case is made to 
slide up aod down upou the post, and is fastened to tbe cover, so as lo 
completely envelope the varnished portion of the post, and the broad bind- 
iug screw clanipti thereon, which carry ihe telegraphic wires. No metal 
whatever is used in Ihe construction of this box, lo the outside of which 
an insulated lightning conductor, passing down to the earth, is attached. 

The patentee claims. Firstly, — tbe construction and use of the direct 
action electro-magnetic telegraph, as before described ; and particularly 
the arraogemenl of tbe letters or symbols on tbe dial plate ; and the means 
applied to communicate direct circulate motion lo the ratchet-wheel, aod 
the index, by the alternate motion of two jointed lever armatures, working 
simullaneously, by being connected with one another, iu the prolongation 
of the vertical diameter of tlie wheel ; the pendent portions of these lever 
armatures forming the pallets of Ihe escapeiueot, and taking into the teelli 
of tbe ratchet-wheel ; their ascending and descending motions beinj; regu- 
lated by the latch-stops, which produce a dead beat escapement ; he also 
claims this escapement, whether it he worked by two levers, as described, 
or by one lever only. Secondly, — the adaptation of the electro-nugoels 
of the telegraph, as before described and represented in the drawings, 
whereby they form what may be called a magnetic circle, and attract the 
extreme and mediate ends of the armatures siiDultaueuusly, when the elec* 
trio circuit is closed; and by the proximity uf the bell-electro-magnet and 
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its «nnalor«, one edge of which ia always in contact \rith the poles of the 
Mid xnagnet, the iractive force of electrical ioductioo is brought lo bear 
BO aft instantly to deitroy the attractive force of the electro-magDets of the 
telegraph, aa soon as the electric circuit is opened. Thirdly,— the arrange- 
ment of the nachioery of the fiignal-bell of the tflcgraph, as before de- 
scribed. Foarthly, — the means employed for throning the telegraph out 
of the electric circuit, and bringing the striking muchioery of ihe bell into 
the electric circuit, and cicc ter»A ; and al«o of perniAnenily cloniog the 
aaid circuit by means of a lever and draw-stop. Fifibly, — the nieans of 
commnnicatiog with all the stations Mroultaneousiy, or throwing any of the 
said stations out of comniunicalion, at pleasure, by the empio) mrnt of the 
commutator and rheopeter, as hereinbefore described, And, Lazily, he 
claims the said improvements, however tbey may be varied m their con- 
structive details, so long as Ihe general arningement of parts, as above )>el 
fbrlli, is retained. 



STEAM ENGINE REGULATOR. 
Mosis PooLB,or London, gentleman, for " /mprornnmf J ra regulating 
the relfKity of *leam enginra."- -Linkoitd June 29; linrolled December 39j, 
1840. (With Engraving, Plate VI.) 

The improvements relate to on apparatus to be used in connection with 
a governor of a steam engine ; firstly, to the mode of employing the power 
of compressed air forced into a chamber by means of a double-beat valve- 
pump, worked by tlie engine, so thai the air in the chamber may b« kept 
in a more or less compressed state according to the resistance of the en- 
gine; Ihe piston-rod of the piston, which is acted upon by tbe compressed 
air, communicates with a valve, to regulate the opening of the throtlle- 
Talve, through which tbe steam passes to the steam-cylinder, by which tho 
engine is kept in a uniform state, \%hutever be its variation. Secondly, Uy 
tbe application of another apparatus similar to the one hereinbefore de- 
scribed, tbe diflference of which coosisls in using the preseure of the atmo- 
sphere acting upon a piston, to pre.ss it iniu a vacuum in place of com- 
pressed air ; so that the same apparatus, by reversing the action of the 
valres (causing them to open outwards, instead of inwards) might be used 
practically fur either purpose. 

The engraving, Plate VI., shows a vertical section of tbe apparatus ; 
n is the air pump with piston, worked by a rod connected with the driving 
abaft ; b,b,b, valves opening inwards, at top and bottom of the cylinder ; 
c, r, wind bores or ports with valve-beat; J, condensed air passage; f, 
condensed air cylinder; /, pressure piston; g, piston-rod, passing up 
through the conical standard A, to lift a counter-balance weight i, which 
is coDoected with the throUle-THlvc of the steam pipe ; ^' is a small regu- 
lating valve, and m a regulating lube, with a regulating cock n, worked 
by the action of the governor o, through the intermediate rod and lever p. 

The apparatus is worked in Ihe following manner: the driving-shaft of 
the engine gives motion lo the piston of the air-pump a, and at each up- 
ifvard and downward stroke forces, through the purtB c, c, compressed air 
into the condensed air passage d, and lifts tbe piston of tbe small cylinder 
#. together with the weight A, which is kept suspended by the elastic power 
of the air. If the air be condensed loo highly, it is enabled to escape 
through the valve-plugj. When there is any deviation in the speed of the 
engine, the governor immediately corrects by allowing part i>f the con- 
densed air lo escape through the regnlating cock n, and causes Ihe piston/ 
and balance-weight i to be slowed, and through the latter the throttle- 
valve is acted upon. 

By tbe combiiiatioo of ihc air pump with the governor, the patentee 
stales that the steam way of the engine is capable of being regulated to a 
greater nicety. 



CHANDELIER SUSPENDERS. 

John Finlay, of Glasgow, ironmoDger, for " ItnprovemtTitB in raising 
and towering Gas and other Lamps, Lustres, and Chanddters." — Granted 
February 1»; Enrolled August 18, 181G. 

This inventioQ consists of a uiethud of supporting, by atmospheric prea- 
aure, such gas and other lamps, lustres, add chaudeliers, ua require lo be 
raised or lowered, in the following uiauuer :~^ 

There is to be attached to the ceiling of tbe room from which the chan- 
delier is to be suspeDtJed a rod, currying at its lower eud a piston, con- 
structed in the manner hereiuafler described. The cbandelier to be sus- 
pended is coaoecled to a lube, which is made to slide air-tight on the said 
piston. A vacuum being productd in tbe tube beneath the piston, as 
hereinafter particularly described, the pressure of the atmosphere supports 
the said cbandelier; the area of the piston, and dianteler of the tube in 
which it slides, are pro]Hirliu[ied to the weight of (be chandelier lo be sup- 
ported. 

Fig. 1 is an outside view of a gas lamp slide, of If indi diameter, inside 
measure, consisting of a gas lube, attached to the ceiling of the room, from 
"which the lamp is suspended, by means of atmospheric pressure being 
brought into operation by means of a vacuum in the cylinder at i3, on the 
under aide of the pisiun, 5 ; the positioa of the pisloo and of the tube are 
denoted by the dotted lines. 3 is a screw for attachtug the slide to the 
lostre, the weight of which should be about twelve pounds. 2 is a lube 

i)lBced within ihe roof tube 1, which conveys the gas lo the arms of the 
atDPf and is made fast ut tbe screw 3. Fig. 3 is an outside f lew of the roof 



tube, with the piston, 5, ont he lower end. The tabe, 2, indicated by dotted 
lines, projects beyond the under side of the piston. 15 is a shoulder, and 
17 a helical spring, for preventing the lamp lube from sliding off when the 
lamp is drawn down. Fig. 3 is a section of fig. 1. Tbe piston is shown 
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midway in the cylinder, and Ihe exhauste<] or vacuum portion of the cy- 
linder, 0, represents oil, put on the top of the piston, for lubricating the 
lube, and keeping the leather cops, B and 9, which form the packing, air 
tight. 16 are two small holes, drilled through the body of the piston, which 
holes are covered by a valve formed of a leather wn.<5hcr, 10, on which the 
brass washer, II, is pressed by the spiral spring, 12. The object of boles 
and valve is to produce and maintain the vacuum by which the pressure 
of Ihe atmosphere is brought into operation; for when the lustre lube is 
raised, the air which is included between the bottom of the piston, 5, and 
the bottom of Ihe said tube, is compressed, and elasticity causes it to raise 
the leather, 10, and the brass, 11, and escape through the oil, 0. When 
the tube baa been raised to its fullest extent, until the bottom o( the said 
tube is brought into contact with tbe bottom of the piston, 6, the whole, or 
nearly the whole of the air is removed from under the said piston, and the 
spring, 12, forces down the leather valve, 10. Ondrawing down the lostre 
tube the oil, pisloa, and talve, prevent the re-entrance of air under the said 
piston, and the vacuum existing there causes the lustre lube, and lustre 
attached thereto, to be supported by tbe pressure of the air external to tho 
said tube. If from any cause air or oil sbtiuld have descended below the 
piston, it may be made to escape through the holes by Ihe raising of the 
lustre tube. 7 are two small holes made through Ihe piston, 6, for feeding 
the inner cups, 8 and 14, with oil. The cup or washer, 14, is for the pur- 
pose of preventing the gas from passing tho sides of the lubes, 2, and 
coming out at the holes,?, when the level of the oil is below tbe said boles. 
4 is a cup for receiving a part of the oil when the lustre is drawn down. 
Fig. 4 is a sectiontil view of the mof tube, 1, with the piston exhibiting the 
position of Ihe inner tube, 2. 19 is a screw in ihe body of the pisloo, by 
which the leather cops, 8 and 9, are kepi in their respective places; and 
18 is another screw for keeping Ihe leather cup or washer, U, io its 
place. 



SEWAGE MANURE. 

William Hiocs, of Westminster, chemist, for " the means qf collecting 
the contenlt ut aeuera and drains in cities, towns, and rUlages, and for 
treating chimkaUij the lame ; and for applying such contents, when so 
ireuted, to agricultural and other useful purpo«a.— Granted Aprd 28 ; En- 
rolled October 28, 184G. {With Engrncinga, Plate VI.) 

The invenlioo consisis, firstly, in the construction of tanks or reservoirs 
io which the contents of sewers aod drains in cities, towns, and villages 
are to he collected, and the solid animal and vegetable matters tbereiu 
contained solidified aod dried as hereinafter described, Secondly, io the 
construction of buildings over such tanks or reservoirs in which the va- 
pours aod gases, evolved fromthe collected mass of sewage below, may 
be collected, retained, condensed, and combined with chemical agents, a 
hereinafter described, aud also in Ihe Briangemenl of spars or bars oa 
which the ealLs, formed Ly the combination of such gases with other sub- 
stances, may resl or cryslaliise. Thirdly, io the constructioD and arrange- 
ment of machinery and apparatus to be used in distributing and depositing 
chemical agents over the mass of sewage collecting and collected io the 
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^^^aks or reserToire above mentioned. Foorthly, in the use and applica- 

^P tkM of chemical ageots for the purixise of precipitntiog the solid gDimal 

^1 And regetable matter contained ia Hewage water, and slIao for the purpose 

of absorbing and combining vrilh the gases evolved in such sewage water, 

tad tbe ajiimai and vegetable matters coDtained therein or precipitated 

therefrom. 

The first part of the iaveDtioa relates to the coDRtructioo of tanks or 
reMTToirs. Fig. 1 ia a transverse vertical sectioo, and Fig. 2 a plan, of 
three tanks or reservoirs, iu which the masd of sewage is to be collected; 
also a sectioa of baildiags to be erected over the tanks or reservoirs in 
which the vapours and gases arising from tbe tanks are to be collected and 
eoodeosed, or combined with other substances. A, the extremities of 
the seMvers, through which the sewas matter is to pass, commanicatiag 
with the tanks B, in such a manner (hat the sewage water will run freeijr 
iato them. The sewers A have sloices C, opened or closed at pleasure, 
•o at to allow or prevent the flow of the sewage water and matter into the 
taoks as may be desired. 

Tbe tasks or reservoirs^ B, may be constructed of brick, stone, or 
«lh«r fit materials, and of ooy number, form, and depth, as may be lound 
•ocC auitablc and convenient, according to tlieir local poiiitioa and the 
^nantity of sewage matter to be treated or operated upon. It is preferred 
thai each taok should be made in the form of a parallelogram, the sides to 
whieb sbaJl be three times the length of the ends, and varying in depth 
from twelve to fifteen feet. The bottoms of these tanks or reservoirs must 
he so constructed as to drain dowa to some one or more places where a 
filler or filters is or are to be placed for draining and dr>ing tbe solid mat- 
ter ia the tanks, and with proper dfains under such filters for carrying off 
tbe water passing through them. It is preferred to construct the bottoms 
of tbe tanks with double inclined plaocii, und with drains running down 
tbe ceotrea of the tanks, and into which the water in the tanks will drain. 
Over each of tliese drains is placed horsehair cloth, or aomf other poruus 
and filtering material, to be supported upon gratings. The drains under 
tbe filters must be made to cummuuicate with a cistern or other receptacle 
for receiving the filtered water, and so that the water may run freely from 
them into such cistern or receptacle. 

The sewage water from time to time poured into the tanks B, after being 
deprived of the solid animal and vegetable matter contained therein, is to 
be let off through the fioodgates, €', into the water-wajis, C, so as to 
Itave the precipitated animal and vegetable matter, remaining in the tanks, 
to be afterwards treate<l as hereinafter described. The floodgates, C, 
■Oft be placed about three feet from the bottoms of the laoka, so as to 
leave a cooveoieat space below tbe level of the floodgates. 

When a sufficient quantity of animid and vegetable matter has been co1< 
lected in a taok, the floodgate is closed, so as to prevent any further flow 
ftf sewage into the tank until after it has been emptied of its solid con* 
teota. The filtered water contained in the cistern, or other receptacle, 
amst then be pumped up from lime to time, or got rid of ia some other 
way, so that the drains under or communicating with the filters may be 

I kept free from water, and the filters so left free to act eihcicntly. 
la order to facilitate the process of depriving (he solid matter in a lank 
of its moisture, u partial vacuum under the filters is formed, so that the 
pressare of the air upon the contents of a tank may have the elTect of 
drawing the water contained in it down through the filters into the drains 
below ; and for the purpose of producing and keeping up such a partial 
Tacaam, the patentee either uses an air-pump for exhausting the €ur iu the 
drains under tbe tillers, from time to time, iu the same manner as air-pumps 
are generally applied to such purposes ; or he produces aud keeps up such 
a partial vacuum by means of the pump by which, from lime to time, the 
filtered water is to be pumped out of the receptacle. 

Tbe tanks B may bo subdivided into two or more compartments by divi' 
sioos, B*. The line E, C, fig. L, represeuts ibe ground line, or level of the 
grouod, showing how much of the building is to be raised above ground. 

The secuud part of the invuntiou relates to the buildings above the tanks 
already described, F. Fig. I shows the walls of a buildiugs erected over 
t set of tauka. O, the roofs furnished with a number of openings H, 
through which the air may escape. I, are ceilings, furnished with one or 
nore of Day's Patent Arcbimedian Vcniilatorii J, or other similar ma- 
chinery, fur eOectiiig an upward current aad drawing off the vapours and 
gases evolved from the tanks, aud carry iug them up into the chambers K, 

»to b*> condensed or cumbiued with some chemical agents or matters, as 
hereinafter described. 
Id the chambers, K*, are fixed a number of uprights of wood, C^, and 
to thbie u number of spars are secured in a loogiludinal position, on which 
Ibe salts or otKer substances formed from the vapours or gases miiy rest 
4od attach themselves, as hereinafter described. 

The third part of the invention relates to the construction and arrange. 
mtui ' .fry and apparatus to be used in distribating and depositing 

cbeii over the mass of sewage collected in tanks or reservoirs, 

wbicL — ;....■ iiient consists of trams or rails, Gxed along the edges of each 
j fide of the taaka or reservoirs B, on which suitabfe carriages may travel, 
I Tbe operator will, by these means, be enabled to distribute the chemical 

agents or substances equally over the whole or any part of the surface of 
the contents of the tanks or reservoirs, as may be required. And for the 
poipose of more equally distributing the conti^nts of the wagon over the 
surface of the matter in a tank, the bottom of the wagon may be con- 
(trocted like the hopper of a fiour mill, and have motion given to it In the 
faai manner, or any other similar means may, if thought fit, be adopted 
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for making the bottom of the hopper self acting for the purpose of distri- 
buting or throwing down its contents into the lank below. 

The fourth part of the invention relates to precipitating all Ihe solid ani- 
mal and vegetable matter contained in tbe sewage water from time to time 
run into the tanks, and to cause the vapours and gases arising therefrom 
to be condensed, absorbed, or combined, with some other substances in the 
chambers above. For this purpose, hydrate of lime, commonly termed 
slaked lime, is preferred, being the cheapest and most ellicient chemical 
agent fur effectiug it. 

For the condensation of the vapours and gases arising from the mass of 
sewage, it is proposed to use chlorine gas to unite with and condeuse all 
such vapours or gases as are composed of ammonia, or sulphurrclted by* 
drogeo, which are evolved whilst sewage matter is collecting or under the 
chemical treatment iu the tanks or reservoirs. Hydrochloric acid gas, and 
some other chemical agents, may perhaps be capable of effecting the con- 
densation or absorption of the various vapours aud gases aiising from 
sewage matter, but chlorine gas is preferred, because of its efficacy and 
the facility and economy with which it may be obtained. 

The solid animal and vegetable matter remaining in a tank after the 
greater part of its water has been drained out of it by means of filters, aa 
before described, ought to be dried so as to prevent the chemical decompo- 
sition of it, and render it fit for being transported to distant places, for 
application to agricultural or other useful pnrpuAcs. 

This tujlid matter ought first to be formed ialo pieces of suitable shapes 
and dimensious.atid (hen dried by any means which may be most conrO' 
nieot according to circumstances. 



SHIPS' LOGS AND SOUNDING MACHINES. 

Thomas Walrbr, of Birmingham, stave maker, for '* Improremrntt in 
*hips' logM and soundingg." — Granted June 22; Enrolled December 313^ 
1846. 

These improvements relate to apparatus for registering the speed of ves- 
sels and soumling depths at sea. Tbe first to registering the speed of ves- 
sels by external or internal rotators. Fig. 1, shows the rotatory placed on 
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one side of the vessel, with its index above the side of the ship, d is a 
suitable metal tube, inclosed in the connecting medium, such as rope or 
chain ; a, is ihe rotator ; 6, Ihe rope, with a universal joiut attached. Fig. 
2, is a view uf anulher debLi iptiuii of lutatur for regisleriog tbe speed of 
ciirreots, which Ih contained in a circular box or tube, a, having flanges for 
llie purposes of remuvul ; e, f, are metal tubes, formed in the manner 
siiown iu the cut ; d, is a vacuum pipe, for the purpose uf ^trading the 
air and filling the tubes with water, lo admit of a passing current through 
(be biaiies 6, U ; g, is the water lioe. The whole apparatus being above il^ 
more rt-ti'Jily adoiils of repairs. Figs. 3, 4 aud 5, represent the application 
of the rotator withiu the weight or cylindrical metal e, a is the rotator ; b. 
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Ihebla/iM; c, the screw into which a small pinion takes; </, the pioioa 
•piodte ; e, e, the weight or cylindrical cue ; /,/, boruaontal bearing* ; g, 
tooth aod pinioo wheels : A, a loDgitadinal stop; i, i, indicnturs ; i, /, a 
«eaicircalar clumuel, fitted with an adhesive cooiponDd for the purpoM o 




r\g. I. Pig. 2. 

aacertainiDgwhetherthelog reaches the botton or not, by collecting particles 
of dirt or rubble therefrom. The action is as follows: — ^The log, on de- 
scending rapidly through the water, causes the blade h, to rotate, which is 
transmitted (o the tooth and pinioo-wbeels, ^, aod from thence to the hands 
or indicators i, i, which revolve until the log has reached the bollom, when 
it is necessary, in order to keep the bands or indicators in the position last 
indicated by the motion of the rotator, lo employ the stop, k, which is put 
in action by tlie pressure of water when the log is being withdrawn, there- 
by preventing a retrogressive moveonent of the hands. 



GODDARD'S IMPROVED ANEMOMETER. 

It contists of a double vane, shaped like a truncated cone, the small ends 
being fixed to a brass tube about I incli in bore ; this tube, penetrating the 
roof, rests on a hollow socket fixed into a uble, which supports the instru- 
ment ; immediately above the table the tube passes through a solid cylinder, 
whose top is cut i>blique to the axis, thus forming a solid, termed a hoof, 
the tube forming its axis ; so that as the wind shifts its quarters, vane, brass 
tube, and hoof, all revolve together in the plane of the horizon : beaide this 
rotating hoof, a brass piece is placed Tcrtically upon the table, and has a 
slit in it, 80 that a slider, containing a pencil, may rise and fall as the thick 
or narrow part of the hoof comes under the sliding pencil, the former being 
the case with a north wind, and the latter vrith a south wind. Therefore it 
trill ba understood that the pencil is lifted to the top of the scale at north, 
and depressed to the lower end by a south wind ; the east and west occupy- 
ing tlie mean or middle, it will be readily seen that the east and west are in 
the same place on the scale; but in order to distinguish them from an e 
another, a pencil (below the former pencil in its lowest excursions) is made 
to mafk in the eastern semi-circle, and remain inactive on the western. This 
is the direction of the wind-pencil. 

To the minute-hand of a clock is attached a livht apn, which, being con- 
nected with another pencil by means of a beam (similar to that of a steam- 
engine) placed in the same slider, only above the highest limit of the direc- 
tion-pencil and its auxiliary, alternatclv raises and depresses it, according aa 
the minute-hand points to 30' or 60. ' This is the time-pencil. Inside the 
brass tube an iron rod passes, connected at the upper end with a fun wheel, 
which the wind turns in proportion to its velocity ; and to its lower end with 
ail endless screw, which, communicating a motion to a few simple wheels, 
gives a slow rotating motion lo a cylinder, upon which a sheet of paper is 
fixed: upon this cylinder, and whose axis is vertical, all the pencils describe 
their evolutions. The office of the two first pencils is to record the direction, 
and of the last the time and miles of wind ; it being previously ascertained 
how many revolutions of the fan-wheel correspond to a mile or ten miles of 
wind. 

The advantages of this anemometer are stated to be :— 

1. That the scale of time is dve tiroes greater within an equal compass of 
pa(>er than Mr. Osier's. 

2. That the register of direction is fully eight times as large, with equal 
sized sheets, as that of the ordinary construction. 

3. The data registered are more comprehensive than those of WhewelFa, 
Osier's, or Foster's, vis. : — 

1. Miles of wind blown during the day. 

2. Miles of wind blown in each direction. 

3. Miles of wind blown between any given periods. 

4. Uour and minute of the highest gust. 

5. Hours in which most wind has blown. 

6. Times of calms, and length of continuance. 

7. Velocity of wind at any hour. 

8. Time occupied by the wind going any certain distance at any period ol 
the d^. 

9. Direction of wind at any minute. 

10. Mean direction. 

11. Direction of longest continuance. 

12. Direction of greateat passage of wind. 




INTEKNAL FITTINGS OP ST. DEKIS. 

In the JmaUt JrcMokgifitm lor Odober, appears au able critician, bf 
the Baron de Guilhermr, of the neent restofation of the Abbey of St. Deni*, 
near Paris, The severity of this paper, from which some extracts are gfren 
below, is fully justified by the obvious incompetence of the architect, and 
the desecration of an ancient and beautiful edifice by modern make-ahift 
expedients. We can testify from personal ofasenrati«a that the arehitactort 
of the Abbey now looks raj prvtty, hut prettiiieat aad the imitative decora- 
tion now exhibited in St. Denis are worthy only of the gaudy shops in the 
Palais Royal. 

" The capital vice of the actual decoration of SL Deais is to our eyea the 
bsence of all serious character. You would fancy you saw the work of a 
sceptical and mocking age, which, forced to raise up again the retna of the 
old church, wished to indemnify itself for this constraiut by treatng ia llie 
most cavalier fashion things of a class altogther grave and reapeotable. Heie 
they have played at catacombs, and at primitive Christiaea ; thoc thej bate 
pruned away from the legends the miracles which Ood eeirid not have 
wrongbt without wounding onr reason ; elsewhere tli«y giv« yae, by way of 
tombs of the martyrs, blocks of stone which only poasess the appearaaoe of 
such, and altars really consecrated shelter under their tables those lying r^ 
presentations ; finally, to crown the deriviou, two or three square metres of 
bad red serge, hung to a pole of gilt wood, at the end of the apse, sacrile> 
gioiikly parody that glorious Oriflamme of France, which our fathers, in thnr 
religions enthusiasm, imagined was sent down from Heaven, and placed hf 
an angel in the hands of the first Christian king. 

«' Chapelt of the Nare. — Seven chapels border the nave of St. Denis aa 
the north ; the first serves for a lodging to the guardians of the church, and 
the seventh is occupied by the two mausoleums of Louis XII. and Henry II. 
Tlie five other chapels have been restored to the purposes of worship, and at 
tbe present hour the last hand is being actnally put to their decoration. Two 
alone amongst them, those of ^St. Martin, and the Trinity, preserve their an> 
cteut titles ; the three others, which bore tbe names of St. Lawrence, St. 
Louts, and St. Denis, have lost their old patrons. But an illustrious martyr, 
like St. Lanreuce, a king like St. Louis, an apostle like St. Denis, merited 
some regard ; accordingly they have given them a compensation in the ctuu 
pela of the apse, where they have in their turn supplanted saints of a leaa 
value. The confusion rcsidting from all these displacements, will in no little 
degree obscure the history of the Abbey, for him who would wish to study it 
in the ditferent works left by the Benedictines. It was not withont a motiTe 
that the monks of St. Denis had settled the titles of their different chapels; 
the choice of each patron was connected with some remarkable drcnmstance 
in the history of tbe monastery. 

" At St. Denis tbe decoration of the lateral chapels of the nave has been 
treated as if it were a case of furnishing the halls of a museum. The people 
who had suppressed tbe Museum des Petits-Auguftins, and who no longer 
knew what to do with the immense quantity of fragments of which this col- 
lection was composed, entertained the unhappy thought of enriching St. 
Denis with the spoils of a buniired churches. On their side the architects 
gave themselves incredible pains to make use of all these dtbrit. So that 
tbe eye is every where shocked with a disorderly accumuktioo of sculpt^irea 
which have neither connection of sulject nor community of origin, nor 
analogy of style." 

" Four bassi-reUevi of the sixteenth century are fixed in tbe wall." 

" In order to give this chapel an altar worthy to figure in tbe midst of a like 
disorder, they have gone and chosen in the magazine of arches, several 
pointed arches of the thirteenth century in coloured stone, formerly com- 
prised in the decoration of the charming apte of the Sainte Chapelle at Paris, 
and on theoe supports of a new sort is placed a great slab which forms the 
table of the altar. At one stroke the Sainte Chapelle has been deprived of 
an important portion of its ancient ornamentation, and St. Denis hua been 
enriched with a pitiable monnment. These arches so disposed form an open 
space, a sort of cage, whose bars cmprison a statue teclining on a sheet; 
look at it well, and you will recognise the lover of Diana of Poitiers, (Henty 
II.) who here fulfils the functions of a Christ in the sepulchre.". ..." Above 
this altar of sufficiently profane composition rises a curious rercdos of wood 
worked with more patience than art.". ..." The style of this sculpture proves 
a Flemish origin. Finally our chapel has been entirely painted ; but. in place 
of clothing it with those brilliant colours of azure and gold for whirh tbe 
middle ages had such an affection, they have given it a costume of the sad* 
dest and palest tint. Certain columns reproduce, on a gigantic scale, those 
innocent sticks of apple-sugar or cliocolate which oar confectioners display 
less to cheer our eyes than to excite our gmwmtmderie. If, as they have 
dared to say, tbe money to do better was wanting, would it not have been 
fit to have waitrd } The church of St. Denis wUl survive us. A pretended 
drapery of a greenish colour, powdered with meagre ornaments of gohi, (iL 
it can be so called.) hangs heavily all round the chapel, to the lower part of 
the walls. Higher up, house-paiuters, turned into historical painters, have 
executed two abominable frescoes representing Moses on Sinai, and the Last 
Judgment. In the scene of the Judgment the tribunal only is given ; the 
whole human race is missing. Let as not forget to mention, by way of me- 
morandum, three or four bad modern pictures straying about this toy.shopy 
and to ttate that at thia very moment workmen are fiuiihiog a great beam 
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MBtiag from the moutlu of drtgona, which mil koon b«, if the n«w archi- 
tect 4oc« DOl rectify it, planted acrow the afch of the opening of the chapel ; 
thii piece of wood will tenre as support to some twenty bad little statues, 
which will be disposed like a calvary, snch as &till eiists in certain rural 
dnirdi«s. particnlarlj in Britanny. I simply announce these facts : thry 
ipcak sBtBcieiitlT for themselres, without their haviog need of a camnen- 
•iiT" 

b the dMsr to (he south of the ntTC some aQctent wood-woric was pressed 
iato Wilts., of which — 

*• Two ba«»i-relir«i were missing ; to replace them, they have modelled 
twiee over in papier-mache, a Preaching of St. John Baptist, which is thos 
laaad thrice repeated. All the little statoes which were destroyed, have 
been also restoied in papicr-mach^. This wood-work, of which the execu- 
tion is admirable, is now found so glued over with oil-patnt (qmtre varnish ?J 
that one can no longer appreciate the delicateuesa of the tool : the figures 
wmA the misererea nf the stalls have bad the same fate. Some panels of the 
veod-work offered no subject ; they have caused nar^iietry work to be 
tMitated there by the pencil — every where and always the intention to de- 
ceive the eye." •• They have had the barbarity to use up, to cut, to pare 
doon, which came from Oaillon, which passed for a chef-d' vtuvre. They 
hare employed the pieces to make a frame for the painting over the priocipal 
Otar, benches for the choir>boys, and desks for the cantors. " la a scnlp- 
tnre of the Nativity in this choir, they forgot, while restoring it, to place 

Oar Lord in the cradle." "In this same choir are now fouud the 

aonaments of some abbats of St. Denis ; they are the only ones which the 
revolution has not destroyed. But before they found here the right of 
asylum, they have been compelled to suffer rude outrage." — "They also de- 
vised the fabrication of a Suger, by means of a grotesque face of pure fancy, 
fdcen from a bou of the ancient cloister, a bloated and trivial face, recently 

Hhiminated with a drunkard's red." " From four or five \posttes of 

tte Sainte Chnpclle which had been carried to St. Denis, they have drawn 
out Ihe twelve by moulding thera one upon another. These twelve figures, 
executed in plaister, are placed against the pillars of the winter choir.".. . . 
" A glazed enclosure guarantees the canons frona every current of air, it is a 
real fVune of glass, set in plaister foliage, and papier.maclu- mouldings. The 
poor royal church is cruelly expiating its passed magnificence." 

" We have not to talk either of the high altar, nor of the atalla of the 
great choir, nor of the mosaic pavement of the sanctuary ; they have none 
M them any arcbirological pretensions ; let us leave them in peace. The 
cboir ia paved in black and white squares, jost like the vestibule of a hour- 
fem hoBse, or a dining room. At the extremity of the apse, two marble 
MlawM aoonUted like those of the twelfth century, and crowned with capl- 
tib of the thirteenth, carry a wooden platform, on which lepose, in shrines 
of gilt bronxe, the relics of the three martyrs, and which serves at the same 
tiac aa canopy to the seat of the first dignitary of the chapter. They have 
•ha cat vp by slices some precious wood-work of the chapel of Gaillon to 
.poM with it a niche for the armed chair of the primicier, which has re» 
' eaapty aioee 1830." 

** Cktpett of the Aptf. — If we ran over the chapels ranged roand the apse, 
we again find there all the faults which abound in those of the nave.".. , . 
"Pbaiater displays all its magnificence in the whole circuit of the sanctuary." 
...... " As the height of luxury they Iib^t spread with full hands on the 

borders of the tables of the altars, nasty pieces of glass picked up in the 
•lalla of the Boulevards." " In the chapels of St. Benedict, St. Genevieve, 
nd St. Eugenius, under the tables of the altars, great torahs of stone, which 
^ipaar to contain bodies of the saints, are each fairly compoiied of a huge 

block, of which the exterior alone has the form of a sepulchre In the 

chapel of St. John Baptist, a cross of the fifteenth century, a curious monu- 
sent extracted from the ancient cemetery of the Innocents, is now planted 
on a italiistrade. This cro&s finds itself exalted on a column channeled in 
c in the style of the twelfth century; it is sustained by a bar of 

ir.it the aid of which it would immediately fall upon the piivement. 
'i uc ^ II kill and St. John the Evangelist ordinarily accompany, as is known, 
the representation of Christ upon the Cross ; — they thought of placing here 
the statues of these two personages. It was not very diflScult to procure a 
St. John ; but there was a want of a suitable Virgin. What was to bo done 
IB this penury ? The restoration of St. Denis is fertile in expedients. A very 
innocent Apostle was condemned to the punishment of decapitation, and on 
hi* mascttline shoulders they adjusted the head of a woman with tearful 
eyes. On the facade, they had travestied the Virgin into a roan ; they wished 
to give her her revenge. But unhappily in spite of the feminine head and 
veil, we travellers by the old roads recognise the poor Apostle, hy the book 
which he carries, and the bareness of his feet. 

" We trust the reader will pardon us such minute details. We have re- 
served the strongest for the last. They had in their bauds the froitt of a 
aaroophaftas, which may well date from the eighth century. What a vtindf^ll 
lar people who have seen Itome, and know a little of their catacombs. The 
frant of the tomb, in spite of its purely funereal inscription, has hcconte the 
fpDJit of an altar. If we complain of it, they answer us that it is seen at 
Baaae in all the basilics. On the marble has been placed a reredos of a new 
■uke, with Muaograra, Fish, and Dove ; one might really fancy onc'i-self at 
tba end of the grottoes of Sit. Seliahtian. In order to remJer the illusion 
matt entire, and the parody less imperfect, they conceived the idea of ex- 
jroaiBg in a lively manner, the defeat of paganism, and this is the way they 



set about it. At the sale ol a defimct antiquary, of I do not know what iU 
lustrious society, they purdiaaed a little marble vase perfectly intact, sculp* 
tured with an eagle, and decked with an epitaph. This sufiicinntly impure 
rase was destined to become a reliquary. A primitive Cfaristiaa could not 
have seen without honor upon an altar, the eagle of the persecutor, and the 
names of the Dii Manes ; two strokes of the chisel therefore dealt justice to 
theae pagan emblems, and on the dfbr'u of the eagle, thty traced a crosB» 
which they took care to make as awkward as possible, in order to make it 
paaa for the work of a primitive Christian, fanatic and maledroit. It is thus 
that at St. Denis they make a joke of the Christianity of the catacombs." 



PROGEEOlXfaS OF SCXEimFZO SOCIETIES. 

SOCIETY OF ARTS, LONDON. 
Jon. 14.— Joseph Payne, Esq., in the Chair. 

The first communication read was '* On n new Condensing ftalary Stmm 
Engine," by Measrs. Cordeb and Locke. Models aud drawings of tha 
invention were exhibited. 

This is an invention boloa^ng to the numerous class of rotary steam 
engines, but dilTers from them in two respects. 1st. That whereas they 
have extensive rubbing surfaces, which require great accuracy and carefiU 
packiog, and are attended with much friction and loss of p<iwer, the oewlf 
invented engine haa no packing and scarcely any frictiou, bring merely a 
wheel or vanes revolving within a case, and receives impact from the steam 
as it passes from the cyliodtr to the condenser. Sod. That whereas the 
common engine, revolving at high velocities, has lo encounter great resist^ 
aoce from the air, ihii» wheel revolve* in vacuum, hy means of a condenser 
worked by a triple pomp, aeparalad froni the machinery of Ihe engine. 
The proof which the patentees oflbr of the excellency of the engine, con- 
sists in the results of certain experiments, made on a large scale, in pump- 
ing water, and in direct competition with en^oea of the common form ; in 
which experiroeDts, it was made to appear that the same general osefol 
effect was obtHined from the new as fruiu the old engine, but with a much 
simpler and cheaper apparatus. The paper concluded with an account of 
a large experiment, in which the rotary engine was used as an auxiliarj 
to a common engine, with a gain of ooe-lhird more power. 

Mr. CosDEs gave an ioterestiog account of the working of the engine* 
and the results of the various experiments that had been made; after 
which a lengthened discussion took place, io which ftlr. Newton, Mr« 
itotch, and other scientific gentlemen and engineers, bore testimooy to Uie 
ingenuity of. the invention. The cost of couatructing an engine on Messrs. 
Cordes and Locke's principle is stated to be from £15 lo £20 per dynome- 
tric horse-power, exclusive of boilen), the weight of engine per horse- 
power not exceeding 4 cwt. 

ROYAL SCOTTISH SOCIETY OF ARTS. 

Dec. 14, 1846.— David >Uci.aoAK, M.D., P.ILS,E., President, in the 

Chair. 
The foUowiog eommuoicaliooji were made : — 

1. *• On the nteirn« oj Preventing AecidenttU Railwaif Traint," By J. 
Stewaut Hepbdrm, Esq. Two expedi«nts are proposed— for preventing 
collisions, aud fur raodering them less ^tal when they do happen. To 
prevent collisions, be proposes a break of a much wore rfi'ectual kind— ^ 
not rubbing on lite tyre of the wheels, but pressing down upon the rail, 
and at the same time lifting two of the wheels off the rad altogether. 
This he proposea to be worked from the last carriage iu the train, and gra- 
dually lo be taken up hy the next break iu front, and so ou to the locomo- 
tive, lo Ibis way there would l>e no danger of the carriages in the after 
part of the train running into those in front when the breaks are applied. — 
To render cuUisious lei's fatal, if they should happen, he proposes to have 
one of the luggage vans, both io front aud in the rear of Ihe train, fitted op 
as bulTer wogous, with a set of very strong springs at both ends of the 
wagou, lo deaden the stroke, still coatiouiog the usual buffers in all the 
other carriages. 

2. Description and drawiag of an " improved Raiiicay Indicator and 
Alafum." By Mr. Andrew Cakrick. He pnipuses thai a lever be at- 
tached to the locomotive (with a rule joint tu prevent its action on revers- 
log the eogine), which shall come in contact with a short inclined plane, 
at a certun distance from each station, when the engine should be slowed. 
The lever ia pushed upwards by the inclioe,and strikes a bell, which gives 
notice to the engineer, especially in fuggy weather, immediaiely to take 
the steam off, a^ he is approaching a station. 

3. Description of an *• 7«fc to be uitd in Writing to the Blind, wUk 
tome remarks on tchtther the Roman Alphabet tUould be us«'d, or one «/ 
easier formation by the Pen," By Kobekt Fopus, Esq. The ink is of a 
peculiar kind, composed of common ink, acetate of lead, and gum arabic, 
by writing with which on common paper, the letters, which must be of a 
lolerobly large size, are easily felt and read by the blind. This was proved 
by his Hiakiog a blind boy read several sentences which he had out pre- 
vioubly done. Mr. Foulis al^o goes into the question, whether it would 
not be better, iu writing tu the blind, to have an arbitrary character of 
easier formatioa with the pen than the iiomon alphabet. 
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4. Dr. WiLsof exhibited in action, aod described an '* EltctnhMngnttU 
CmI MiteAine," coDStructed by Meesr». Kemp and Co., Infirmary street, 
•ad showed that Mr. Brown'it coil machine, lately exhibited, i« made on 
the same principle as Mr. Kemp's, which bad the priority. 

Jan. 11. — Geobce Tait, Esq., V.P., ia th<v Chair. 
The followiOR communications were made : — 

1. Description, with a drawing, of an " Hanrltf Self-Repisterinf Baro' 
puter." By Mr. P. M'Farlane. He propo«es to have twelve barometer 
tabes placed side by side in a case dipping into separate cups of mercury, 
the lower end of the tubes being tient at a right angle, and ground even At 
their mouths. A valve ia fitted to act on each of the moalbs, and to the 
other end uf the valve is attached a lever, on which at every hour, a wire 
moved by clock work presses and shuts each valve in succession : thus r^- 
taining the mercury in each tube at the exact height at which it stood at 
that particular hour of the day or night, and as they are all read olT at 
ooe time, there will be oo occasion for correction for temperature. 

2. Proposed improvement in " Loeomolives and Railway Carriage*, par- 
ticulnrty in their Wheel* and Breaks." By Mr. J. Wight. He proposeti 
a Dew form of wheel for the running wheels of locomotive engines and 
railway carriages. In place of running ia a vertical direction, which he 
fioda by experiment to be very apt lo cause the wheels to leap off the rait 

arriving at snme impediment, perhaps a very slight one, especially when 
'ona curve, he proimses lo have the wheeU (except the driving wheels) 
running at an angle of 45 degrees, the upper part of the tyre to be uext 
the carriage, and the lower part of it upon the mil, wilh two sets of 
■pokes, ooe set aa at present, and the other vertical, so as to bear the 
weight of the carriage. He conceives their axles, which are lo be sepa- 
rate, and not in one piece as at present, will be much stronger, though 
lighter, for the section, taken at the angle of 45 degrees, ia stronger than a 
section perpendicniar to the horizuulal axle. But the chief improvement 
be conceives, consists in their safety, having no tendency to ran oif the 
rail, although upon a curve of small radius. He also proposes that the 
break, instead of checking the wheel by rubbing on the tyre, should be 
Bade to rub upon the rail itself. The break to be about i2 feet long, so as 
to present a large rubbing surface to the rail, and to be moved by the or- 
dinary lever or screw power. 

3. Oo a new and improved " Method of Saving Life on Skating Lochs 
and Curling Ponds," By Mr. James Baillie. He proposes to have a 
flat-bottomed boat, wilh mallets, ropes, short ladder, and other ioiplements, 
kept at the side of the loch, aad a long rope also to be managed by two 
meo at the opposite sides, who, when amy one has fallen into the water, 
can speedily bring this rope over the spot, which the person immersed may 
lay hold of until the boat arrives. 

ROYAL INSTITUTE OP BRITISH ARCHITECTS. 
Jan. 11.— Mr. Tite, V.P„ in the Chair. 

A paper was read on the Ancient City of Syracuse, by Samuel Aogell, 
V.P., which is given in another part of the Jouroal. 

Mr. ScoLEs, honorary secretary, exhibited a drawing of an ancient bath 
io Syracuse (he considered it Kt>m8n}, the vault of which was formed by 
earthera cylindrical tubes, 2^ inches in diameter, like a wioe-bottle with 
the bottom out, tiie smaller end of which entered the larger end uf the 
ttibe next it, and so, without involving the principle of the nrch, formed a 
rault, in this case seven feet in span. The lubes were lilled with cement, 
and covered on the top with a layer uf tiles. 

Mr. DoKALUSON C'jmmunicaled a paper, " On a mode of Memuring and 
Valuing Caryentert' and Joiarrn' Work, with the riew of olitaining greater 
torreetncM than bt/ the mode now pursued." By Mr. Browninc, archi- 
tect 

Mr. TiTB said, architects had been told recently, in a work which 
bad attracted some notice, that this was a matter with which they &houlJ 
have nothing to do. But the fact was, they cnuldn't help it, and moreover 
would not do theirduty toward.>) their eniployers if they ueiilccted .aicn- 
tion to it. He ha^j himself no liking for measuring and valuing, hut never- 
theless he was obliged tu du it. As tu any change in the mode of nieasiir- 
ing, he thought it would have to come from the operatives rather thda from 
the profession. That it was much needed there could be no dou^it. 
The mode of measuring stone was especially empirical. Measuring &rA\ 
the tube stone, then "face,' " bed," and "joint," as plaiu work ; then the 
•unk work; thro the moulded work; led lo a false rceult. Sir Robert 
Smirke, at the Post Oflicf , had struck a blow at the system when he re- 
fused to allow the bed and joint to be measured, and gave an increased 
price for the cube stone. The eogiorers had cut the knot which the others 
attempted to untie, by measuriog the cube stone and nothing else, tiidudiug 
all labour in the price. This, however, was manifestly an unsatisfactory 
mode. Returning to the general questina. architects were bound lo see 
that their employers were fairly dealt with. It was easy to certify an 
amount, but no man should do so unlegs satistied as tu its corrL-vtuess. 
The art could not be separated from the business. Measuriog might he 
delegated to others, but even then Ihe arGhilecl was justly held responsible. 
It was so also iu tt'reece, where, if an architect's estimates were exceeded 
in tiie execution of the works, his ownfuriUDe was liable fur the difTereoce. 

[Will Mr. Tite tell ut how to get at the labour of sawing the stone and 
■tt&k work and other labour connected with beds aod joints, or the 
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labour on the face, without first measaring them. It is very true ihat 
builders, to suit the convenience of some architects, give a price for stone 
per foot cube, including beds and joints ; but before they do to, they first 
calculate from an average, io the best manner they can, the value of the 
sawing and getting, and then add it to the price of the stone. The only 
advantage of such a practice is that it saves a little tronhle in meaturing the 
work, allows a clerk of the works to mea&ure the stone work, and dispeiiies 
with the employment of an experienced surveyor. In the tame mauacr, it 
might be advocated that buildings should be taken at so much per foot cube, 
and doubtless this method would save much trouble ; — hut what depeadaaoe 
could there then be in the corrcctaeu of the value of the work and Laboar 
done ?— Ed. C E. &. A. Journal.] 

The Papworih Tettimonial. — Several architectural friends of Mr. Pap. 
worth, on his retiring from the profession as an architect, at the age of 70 
years, met at Mr. Donaldson's house, in Russell-square, on Monday, the 25th 
ult., to present him with a beautiful Silver Inkstand, " as a Iribate of their 
respect and esteem for his talents as a distinguished architect, and for hia 
worth iu a man." Tlie testimonial was presented, with an eloquent oration, 
by Mr. Cocketell, — the lateness of the month prevents us giving even a 
brief outline of it, or Mr. Papworth's reply. 

INSTITUTION OF CIVIL ENGINEERS. 
Jaa. 19. — Annwd Meeting. — Sir John Kenme, President, in the Chair. 

The following gentlemen were elected officers for the eosuiog year: 
President, Sir John Rennie ; Vice-presidents, W, Cubitt, J. Field, J. M. 
ReaiJfli. and J. .Simjisou; ConnciUJ. F. Balcnian. I.K. Brunei, J. Locke, 
Sir J. Macn»*il, J. Miller, VV. C. Mylne, T. Sopwith, R. Slepbeusoo, G. 
P. Bidder, J. Cubitt, Captain Coddingtoo, and C. Hoitzapffel. 

Telford medals were presented to Messrs. Barlow, Snell, Harding, Wil- 
liams, Parkes, West, and Ritterbandt ; and premiums of books to Mesar*. 
Turnbull, Heppel, and Robertson. 

Cituncit Premiums, coosistiag of collections of books of considerable 
value, were pretiented tu Messrs. Barlow, Soell, and Harding, in additioa 
to the Telford medals. Succinct memoirs were given of the deceased mem- 
bers, Messrs. Crane, Devillc, Handley, and Winslond. 

The Report, which stated that the Institution was in a most prosperoae 
cutiditioii, entered fully into a description of the alterations of the budding 
during the recess. Tbo principal works appeared to be the remodelling 
the basement story, putting a portico at the eutrauce, and balconies to the 
first and second floors, and eolarging the theatre. Thanks were unani- 
mously given to Mr. T« H. Wyatt, the architect, Mr. Urisscll, the builder, h 
and Mr. Maaby, the secretary, who superintended the execution of the ■ 
works. ■ 

The President's Address. — Sir J. Recinie, after alluding to the stimulus 
the profession had received from the number of public works recently uo-, 
dertakeu, uuil the high position which the Instilulionbad obluiued from the 
successful labours of its various m<m bers, impressed on them the necessity 
of still further exertion?, in order tu support the scientific cliaractrr they 
had earned. He then reviewed the proj^ress that had Ineii made in rail- 
way travelling and steam uavigatiun, and made some valuable remarks ua 
the forroaliuu of bar harbours and the drainage of extensive d lit ricti of 
marsh liindi. The preaideni theo remarked upon the appointment of civil 
engineers hy government to investigate into Ihe merits of various project* 
which hud been submitted to the Health uf Towns Conituitisioners, and ob- 
served, that If the same system Lad been pursued wilh regard to radMajt, 
the public would h,ive derived ititiuitely greater advantages than they were 
likely lo du from their pre:$ent .•system. Sir J. Rennie concluded his able 
address by thanking the officers and members of the Inilitution for the 
kindness, alleution, and support which they had on all occasions exhibited 
towards him. 

Thanks were voted to the preaident, vice*prej9ideiits, and other membra 
of the council, and to the aecrelary, and the meeting adjourned. 




NOTES ON FOREIGN WORKS. 

Machine Manufactories in Germany, — The construction of the manufac- 
tury estHbii!!>hed at Kt^slingen (Wiirlemberg) proceeds rapidly. On the 1st 
of May litst, the building, 101)0 feet by GO feet, was begun, and one half is 
now ciimpletod, and workmen arc already employed in llic carriage de- 
partment. For remuvinp the single engines, aome new water-wntkj are 
being erectetl, the eslobiishment having a lOO-horse water puwer ut its 
command. The annual proOuce will amount tu 600,000 florins (iTt jO.OOO, 
English), nod empfny 600 workmen, It will shortly be cumpletr>il, and 
thus W iirtemberg will not only produce her own locomotives, wagons, and 
other railway requisites, but it is said that even Ihe Roman lines will be 
supplied from Esslingen, The direction is confided to M. Kesi'lcr, and 
government has assisted it with every facility and aid desirable. The 
same gentleman was also the founder of the Karlsruhe manufactory, com- 
menced io \»i7, which has since lti42 produced an immense quantity of 
railway implements. It now employs &60 workmen, and since its errctioo 



J 



1847.] 



THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 



et 



* 



t 



Ittt oaostrDctf d 70 locomotiveSi and 90 are now in hand, for the lines of 
Sootli Gemiao;, SvTitBerUnd, Haaover, Pruflsia, &c. If (ho aiaking of 
tam-tablea, bridges, and other Btructnral parts of railways, b« taken iolo 
account, the activity of these two eglablishmenla may be easily calculated. 
Occupy itigjoiatly, 1300 workmen, and producing 2,000,000 fl. (£350,000) 
of work a-y«ar, they may vie with any establishment in Belgium or 
England. Ten years ago, any such plitn would have been considered in 
Germany qnite impracticable and chimerical. 

BJ. Rn^en(}€i,t\i<! painter, who has trayelled twelve years in di(Ter«nt 
parts of Sooth America, the Brazils, &c., has broaght back a collection of 
abuut 3000 sketches, some of large size. The views of AroericMQ cities, 
and their chief buildings, with architectural detaiiia thereof, will be the 
BH>r« interesting, as plans of the ancient structures erected by the Jesuits, 
uhJ even the new public buildings of these infant commonwealths, are not 
aafficiently koown. 

Interruption to Ihe great Water-Works at Ilamburg.^-Theie important 
works have come to a stand still, by the burgbessen council having refused 
a >xipplementary grant of some 500,000 marks. This, after millions have 
been Alrmdy expended, seems a struuge manner of doing bue^iness. It is 
•aid) however, that the citizens of Hamburg never conteinplatmJ the erec- 
tion of such stupendous sbow-buildiags ; besides, yielding to private in- 
terests, and other paltry practises, are also objected to. 

Grtnt Scienti/ic Prizes i* France. — Our French neighboars regret, very 
justly, the falling into disu&e of those pn'x decennaux, instituted by Napo- 
lettu, toMurdd which, not merely moitciary ^raspingness, but legitimate 
emulation, were once aspiring. Mill, the prizes proposed every year for 
the advancement of science are greater in France than in any other coun- 
try. We report on the present occasion erne of llie Prizes of Argeitteuil — 
TIE., " Ij» Ihe intervention of water, in the stule of combination, necessary 
for effecting chemical reaction between acids and their bases?" This im- 
portant question has been treated hy M. Fr^my in his interesting meuioir 
•♦ On the Hydrates." It has been completely refuted, by the experiments 
of this philoMipber, that nil anhydrous acids (i. e. those drprived of water) 
cuwot combine with bases; which signifies that they have lost (heir qual- 
ity of acids. He then proves thiit the carbonic, sulphuric, sulphurous, 
^ospboric, and other acids, combine very well, in their anhydrous state 
with baaes. And it is only those compounds which are both acids 
and hoses in their turn, which require the existence of water for display- 
ing their chemical affinities or attraction. 

The Setc Great Prugsian Line. — The Berlin government have definitely 
decided on a direct line to Kocnigsbcrg, which will be begun ueil spriug. 
It is said that this resolution has been hastened by that of the Russian 
aotborities, who intend to construct a line from the Interior to the Prussian 
Croo tiers. 

Fr**t- Phenomena at Rome. — The present severe winter has imparted to 
the capital of the artistic world a strange appearand e : the polocea^f the 
Emperora, the Coloseum, triumphal arches, and temples, are covered with 
t thick coat of ice, and the wide plain of Latiuro, from the mountains up 
to the Mediterranean, ia covered with a crust of snow, which even the mid- 
day rays of the sun are unable to melt« 

impractieabilittf of Continental Railways m the Winter Sutson. — All 
tte lioea in the north of (Germany have been, more or less, interrupted by 
tk« late severe frosts ; as, for instance, the Berlin and Sile"ian, as well as 
the Berlin and Hamburg, which hud been only opened a few days pre 
tioas to being thus obstructed. On the frootiers of the Murk and Silesia, 
where tJi« line has been carried through the forebts of the LausiniCz, a com- 
{MOy of tixteen or twenty travellers had to remain a whole night on the 
raiJa, on which the engines had been frozen in ; and in the village of 
Kohlforth there were, at one time, six trains stuck fast, so that no others 
coold proce«d, although three lines cross each other at this point. The 
■ails aod passeogers were obliged to be conveyed on sledges. 

DeMtruetion of a high road near the Rhine by an Earthquake. — A most 
extraordinary phenomenon, caused by the upheaving of the earth (similur 
to those which sometimes occur in fiouth America, 6cc.), has lately taken 
place at Unkel, on the hanks ttf the Rhine. In this neighbourhood, there 
exists a quarry of basalt, from which Ihe stone is taken for the high-ruad. 
Between this basalt straXum and the Rhine a Large plain extends, through 
which passes the high road. This plain has now been convtrled into a 
mount, and the road thrown up 100 feet into the air. The locality resem- 
bles a place blown up by the bursting of a miob. Some minutes before 
the eruption look place, a terrible roaring was heard, like the approach of 
a hurricane, which caused the mail-drivers, who were passing at (he time, 
to hasten away. This, however, was nut heeded by a carter, whose ve- 
hicle, with a load of 5,000 kilogrammes, was rolled like a pebble, lifted up 
in the air, and then buried lOO feet beneath the ruins of the falling rocksi 
To the north of the basalt ivtrHtum extends a vineyartl, on a high elevation 
of ground : this mountain was ripped asunder, at Ihe same time that the 
plain was upheaved. The appearance of the spot is altogether extraordi- 
nary and curiuu?. 

fiaplet. — Two new churchea, of good style, have been lately erected 
bars, likewise two large public fountains, with antique figures and bas- 
fefieros. Broad footpaths have been laid in the must frequented streets, 
as far as fuailippo, and (he square before (he church of St. Francisco 
inAcadami»ed, which hitherto has been very uncomfortable to the public. 
Uj|^-walled, broad quays line the shore, up to the Villa of St. Lucia; 



—still, landscape admirers say, that (he former rocks and graTel, hindiop 
the sea were more picturesque. An artesian well is being dug in the gar- 
dens of the Palazzo Reale, aod huge iron gates are being erected, on the 
grand pedestals of which the two bronze horses, presented hither from St. 
Petersburg, are to he plated. A large heap of splendid gold coins of the 
oldest period of Roman history, have been discovered at Pompeii, which 
has filled our antiquarians with extasy. 

An Italian Model Railtcay. — The line between Lucca and Pisa has been 
lately opened, and the communication between the two cities takes place 
four times a day, and on holidays — as those set forth for the recreation of 
the humbler classes — five times a-day. The line was constructed under 
the direction of M. Dohlmeyer, a Oerman engineer, and is built in a very 
workmanlike, sterling manner. Even tlie carriages of the last class are 
covered, and the sides protected by leather curtaimt — if such be necessary 
in that Aosonian climate. The prices are not higher than on the other 
Italian lines, and the road passes through all the luxuriant olive groves of 
the Lucchese. A person is now able, during one day's stay at Livorno, 
to pass a few hours at Lucca, aod also at Pisa, and return in the evening 
to Civita Vecchia ; — a forced way of travelling, it is true, but one in ac- 
cordance with the rapid progress of our times. A steam communication 
between Livorno and Corsica has existed for some time past ; and another 
with Elba is projected. The line to F'lorence progresses very slowly— 
which, however,i8 rather creditable to the Tuscan government, a£ the rural 
comniuoitiea raise some objections to the intersection of their communal 
roads, and which (he grand duke does not wish to out through in an arbi> 
Irary manner. 

fiold Mines on the Coast of Guinea. — The attempt to regularly wnrk 
these famous mines has often been tried, but without any beneticial result; 
most probably arising from the climateric condition of the country ; with 
which, however, our present hygif ciittic knowledge is more likely to cope 
successfully. The Dutch Government has now formed a new aod sys* 
tematic plan, and a person connected with Ihe Colonial tjflice has visited 
Frcyhurg, for the purpose of engaging the most skilful miners. This baa 
been effected, and the whole mining colony will immediately start for ita 
destination. 

Goremmental Chemistry in Bararia. — A society ha^ been formed at 
Munich for the dinsemitiation (not dif-/iMi«n) of useful knowledge, under 
the presidency of the roytil heir to the throne. The first work published 
by this society is a " Handbook of Chemi»try," by Runge. A must novel 
plan has been adopted in this work — namely, to put chemical solutions and 
compounds, in natura, upon slips of paper, which, exhibiting all the va* 
riety of chemical colours, aod being parted beside the text, afford to the 
incipient chemist, and such as have no laboratory at their command, the 
very substance described and dilated upon, before his eyes; and which, in 
many cases, shows traces of crystallization, &c. The book exhibits, 
thereby, a very pleasing and varied appearance, and is, moreover, written 
with that simplicity and system, as to b« iatelligible to the capacity of 
every intellectual person — a merit more unusual than is generally sop- 
pused. 

J. L Y. 



NOTES OF THE MONTH. 

The Hall tit Hampton Court Ptdace, known as Wolsey's Hall, has been 
re-npened to the public; having undergone a series of erobellishnients by 
Mr. Willement, which contribute to make it one of (he grandeAl in Europe. 
The large windows, thirteen in number, on the north and south sides of 
the hall, have been hlted with new stained glass, harmonizing with the 
noble windows at the east and west extremities. The compartments of 
the east and west windows are occupied by the arms of Henry VII 1. and 
those of his house. The subjects of the thirteen new windows now added 
by Mr. Willement are the armorial pedigrees of the six wives of Henry 
VIII., alternating with the eight heraldic badges of the monarch — the 
Tudor rose, the Jleur-de-lis, the portcullis, the re<l dragon, ficc, within 
separate wreatlis of foliage. 

The Globe states (hat (be Commissioners of Woods and Forests have re- 
solved on carryiDK into effect the lung -projected improvemeats in the 
vicinity of Buckingham Palace. In the course of Ihe ensuing summer, 
various buildings, nearly opposite the equerries' entrance, are to be raxed 
with (he ground; and shortly after Midsummer, it is rumoured, Charlotte- 
street Chapel is lo be taken duwn. 

Mr. Dyce hsLS been coninii^sioned la paint, on the walls of ihe staircase 
at Osborne House, in fresco, on a large scale, an historical, or rather poeti- 
cal, subject — '• Neptune yielding (o Britannia the Sovereignty of the Seas," 
The finished study for (he picture has been submitted to Her Majesty and 
Prince Albert; who have expressed their satisfaction by ordering its im» 
mediate execution. 

Cases have arrived In Athens containing the collection of casts taken 
from the has reliefs of the Parthenon, now in London — aod which the Bri- 
tish Government baa presented to (he Athenian Museum. These works 
of Art have been temporarily deposited in an ancient Turkish mosque ; 
and will, in a few days, be ready fur (he admission of the public. 

Rityal Steam Navy. — It is in contemplation to appoint an tdditional comp- 
troller of the steam machinery of the Royal Navy, and Captain Elise will have 
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the aid of a practieal enpoeer in thii department. Mr. Lloyd, chief engi- 
neer at Woolwich Dockyard, if aamed for the ■ppoinimmt of the iteam ma- 
chinery branch, with ofiicei at the Admiralty. Mr. Bigby is appointed tecond 
Awistant to the chief engioeer at Woolwich Dockyard, the increaaB of the 
works cequiring the addition of a secood assiitant to the department. 

The TubuJar Bridget. — The platfojro$ and workshops required for the 
Gonatmction of the Menai and Conway bridges are in progress. The 
irm at the Menai Straits will b« 1000 fnt long. Tba works will be 
iBtaoded by Mr. Edwin Clark, the resident engioeer, whose Kssidoity 
eunmtnesB in the experiments and other iaboors eooaeeted with Ibis 
undertaking hare prored rery valuable. 

The yew Planet. — Mr. Adamc's mathematical investigations are now 
published as an apcndis to the Nautical Almmuiek. A very clear paper on 
the subject of the controversy has recently appeared in the Meckanica' 
Magazine, under the title " Axoniensis," ba tthoogfa the ability of the 
writer and hia zeal in defence of our countryman's claims are deserving of 
great praise, we think that he has entertained the question somewhat too 
wartuly. The priority of Mr, Adanis'a discovery is now established be- 
yond dispute, and all further discussion shonid be maintained without even 
the appearance of personal recrimination. \on tali auxilio Icmfms eget. 

Dr. Morse'* System of Cerography. — By this Invention a map may be 
drawn aa qtiickly and as well with a pen and ink on pa{»er, io a ground as 
thin and perfect ad a common copper plate etching ground, and in a few 
hours, perhaps in a few minutes, obtain from it a type-metal plate, which 
ihall print every point, line, and letter of the drawing under the commoa 
printing press hs rapidly as newspapers or wood-cots are printed. Several 
maps executerl by Dr. Morse were upon the table, and for clearness and 
beanty far exceeded any wood engraviog. In particular, the writing on 
the lines repreaeotiog water, and which can Hardly be done at all in wood, 
iteffi^cted io a manner little inferior to copper-plate. Already, in America, 
the disoflvery has been most extensively applied, putting the means of in- 
•troctitju intii the hands of the many at the cheapest possible rate. — Gttgra- 
fhical SoiUetv, Jan. 1 1. 

An analysis of Bohemian gtas$, by Dr. Rowney. — This is the glass so 
valuable for its infusibtlity in the construction of the combustion tubes used 
in organic analysis. Although soda was found present to the extent of ^ 
of the potash, the glass appears to be essentially a silicate of lime and 
potash, in which the oxygen in the silicic acid is to that in the bases as 6 
to 1. It gave 73 per cent, silicic acid, II | potash, S soda, 10} lime, with 
I SBUll quantitieg of alumina, peroxide of iron, magnesia, and oxide of maa- 
», to make up the 100 parts. — Chemical Saeicty, Dec. I. 



COVENT GARDEN THEATRE. 

• We have had an opportunity of watching the progress of the alterationa 
of this house, from the commencement of the works on the Srd of Decem- 
ber last to the present time, and have been surprised to see such a gigantic 
concern proceed with so much rapidity. During the two months the 
vorks have been in hand the vihole of the interior of the theatre, from the 
ceiling to the foundation, has been taken down ; two walls, varying from 
S to 4 bricks thick, and 22 feel hii;h, have been carried up io cement from 
I the foundation to support the front and back of the boxes, and on these 
I walls are erected cast iron columns, 10 ft. 4 io. apart in front, and II ft. 6 in. 
•part at the hack of the boxes, and G in. to 8 in, in diameter, frnm 
' flie leTel of the pit tier of boxes op to the ceiling, which support five tiers uf 
rlKnes. Two new atone stairctises, surrounded with brick walls, carried 
[mp from the level of the ground to the upper tier of boxes and gallerj', have 
been built, and all the stone steps prepared, and (he saloons, grand stair- 
case, and the entrance halls and lobbies have been completely changed and 
re-constnicted. When we tell our professional readers that these works 
have been executed within the short period of two months, out of which 
three weeks were occupied in pulling down the old interior, we think they 
Drill be surpriseilj and, we must observe, that all the works have been car- 
ried np in the strongest manner. We state lliis because a malicious report 
bas beea spread that part of the works had failed dnring the progress. 
This, we cau positively state, is not the case. If there be a fault, it is thnt 
too much materials have been used ; but when it is recollected the necessity 
of having a theatre constructed without vibration, this additional strength 
will not appear superfluous. The decorations will be superbly grand, and 
lire commeiicrd. 

From our lust view of the premises on the 29th uH., we have no doubt of 
the works being completed, with all the decorations, by tite middle uf 
March. Too much praise cannot be awarded to Mr. Albano for his perse- 
vering labours in directing the works and labours of from 600 to 700 men, 
conslnntly at work niglit and day. 

During the progress of taking down the interior fittings, it was discovered 
that the plates, 9 inches by G inches, in the maio wall of the building 4 
feet thick, were entirely perishid, allhuui;li thfy appear to have been of 
•oaod MerofI limber when pot into the building. These timbers, to the 
extent uf from 800 feet to 900 feet run, have been removed, and replaced 
with brickwork pinned in with cement. We firmly trust this will be a 
warning to architects against using large timb«r plates and bund timber in 
brickwork. 

When the wbola of the works are complete we will give oor readers 
some detailed account uf the extent of the works, to show what may be 
done by perseverance in a short period 



I.Z8T OF ITBVr patehtb- 

CaAWTID IN INOLAirO FROM DKCEKBKB 3l, 1846, TO JANVABT 21, 1847. 

Shr Monthe aU me t d/ar Srtroiment, tadeet otheneiMt expretied. 



Thomas Edge, of Orcat Pctar-atrwl, Wwtmlnster, it*x-nicter manur&clurer, tor '• Im. 
pni««tMirt« In the manuAKtare otgta metu»."—Sea}tti iiec. 3i. 

Ceonge DavM Mvets, of Bridlge.n>«, I«iid«n. tagnrtr and printrr, WiUlun Cooper, of 
SBlDt Puul't Ctmrchyard. iMiwet muiafoctarer, and I'taomu Wwutmnigh, of Southaark 
Square, Samj, hatter, for " Improvemeata in tbe manafacture of caps, tiooaeta, IkmA- 
covpn, curtaloa, and hanglngi, tbow card* or tjoarda, lalwia, tlieatrlcal decorations, aod 
ca«n»."— U«f. ai. 

WJIUam Ktinwl»d«ii, otdttat OaUdfoRUstreet. Soathwark, taglneer, for " Inprove- 
menli In itcam niginra." — Dec. 31. 

Stephen B. Parkburtl. of Leeds. Yorlc. manufactuicr, fur " Iniproveueats Io cardlag 
wool, cotton, and other fibroua ■ubatancn."— Dec. SI. 

Clemence AupnilTii Karti, of Salford, Lancaiter, mamtfocturlng rhemlst, for "certain 
ImpirovaroetiU In lh« niod» of pn-piaring and uaing indigo Io the dreing and prlntlog of 
wooUf-n, cotton, and other fabrica." — Due. Jl. 

adrlen Cbenot, of Cllcby la Garenne, near Paris, for "certain Improrement* In the 

treatmcut of matallic oxidei aod otber componadi, ami Io apparatus for tbe aame." 

Dec. 51, 

Charlei I>ow<ie. of Camden Town, Middletes. gentleman, for " Improvements In ap- 
plying aprioga to braces, .o 'portfoUoa. io liau and capa, aod nKmorandum and other 
book*."— I>ec, Si. 

John Clegg, of Oldham, Lancaster, machinist, for " Improvemeota Id loonw for wmv. 
Ing."— Janaary 7. 

Uomn Poole, of I.«ndon, geotlemon. for " tmprovementa In flsh.booka." (A conuntmt- 
catioD.)— Jnounry 7, 

Safnur^l Bsrioui, of Sbeffleld, York, maau^cturer, for " cerlAin Improveoienta In the 
manufacture of koJwa." — Janaary 7. 

Pierre it.oati Thlmote TUlert, of No. 40, Paaaagc Choiirul. Pari*, for " an In>pr«iv«d 
Inatrumeat (ar dnmiog off the milk fnitn the lirraata of wonnen, and for ralaiog aotl pro. 
tecting the nipple both b«forc and after cbildtiirth.*' — January 7. 

Charles Runbold L«tbmaD, of Craven-itreet, Strand, chemist, for " Improvemeata la 
the oianuractare of wtUte lead."— January 7. 

Joseph Beno!t nerrrt, of Old Comptoa-atreet, Ulddleaes, engineer, for " IrapraTt- 
Dtenta In sleam-coginea." — Janttary 11. 

John Cbubb, of St. Paul's Churchyard, Loadon, aod Ettcnnvr Hunter, the elder, oC 
Wolvcrhamptim, Staffordshire, lock-maken, for " Improvements in latches, lalch-locks 
and other locks for fastening." — Janaary 11. 

Douglas Pitt Gamble, of Crouch End, Middlesex, geatleman, for " Improvemeala ta »lf- 
trlc telegraphs.'*— January 11. 

John Piatt, of Oldham, Lancaster, macbine maker, ftir " certain ImprovemenU In the 
meUiod of consuming amolK and ecoooml&tng fuel." — January ll. 

John Britten, of Lhrarpool, Lancaster, chemist, for " cfttain Improrementa in ma- 
cblaery or apparatus for printing, rulLuK, and damping paper for vmrioui purposes."— 
January 13. 

Lionel Campbell Goldimid, of Rue Mogsdor, Paris, Esq., for " Improvements In ap- 
plying rodders to ships and otbar vamela " (A comm milcatlon,)— Jaawtfy 14. 

ifohn Fray Poole, of Boltoo-le-Moon, Laocatt«r, book-kaepar, fur " certain Improve, 
ments In machinery or apparatus for sptnoing cotton and other fibrous lubataacea." CA 
communication.) — January 14. 

Joseph Seraphln Faucon, of Koiien, Franc*, banker, for "Improvements la tbe maau- 
fnftnre of soap." — January 14. 

Alexander M'Donga]!. of Longslght, Lancaster, gentleman, for " Improvementa in lh« 
manufacture of glue, and iu treating products obiaiuetl la the manufacture of glue."— 
JnoLLary 14. 

Stephen R. Parkbnrst, of Leeds, maiiufacturer, for " Improvements in rotary fnijlnai ** 
JanuAry 14. 

Henry Grafton, of Holborn-hill, London, enftioeer, for " Improvements In nllwaya 
wi>eela and apparatus coan«cted with railway carriages." — Jan. 16. 

Frederick L«siiard, of Ctaetter-atreet, K«uiingtOD.ian«, ftmirj, fnftlirw, fni **Iflli» 
provrmeuta In obuinlog motive power." — Jan. 16. 

John M'Intosh of London, genlieman, for " Improvements in rotary engines, and la 
moving carriages up incUnea, aod lu proprUing veaaeij." — Jan. U. 

John Read, of Regent Circus, Mld.lleiex, mechanist, for " Improvementa In certain 
Impiementa in the cultivation ofland,"— Jan. \'j, 

Edtrard Vlckers, of 8heiR(>ld, York, mechanist, for " Improvtmeato In machioeryfcr 
culling &\tlit." (A communication.)— Jan. lU. 

Towers Shears, of Bankside, Southirark, for " Improvements In treating xinc ores for 
the purpose of producing sins Ingota, which improvementa are applicable to th* produc- 
tion of other ores and matala." — Jan. l!(. 

Tttomss tleakin, of Kinga Norton, Worcester, engineer, for " Improvementa in the 
coastnictlan and arraogement of machinery to be used in cutting, aiampiog, aod pteas- 
ing."— Jon. 21. 

TboiiiM OatoDi, of Calais, France, engineer, for " Improvements In rotatory ateam* 
engines." — Jan. 21. 

George Beadon, of Tauntoo, Somerset, commsnder in the navy, and Andrew Smith, c( 
Prineea-streat, Lelceatar-aquart, Middlesex, (engineer, for " Improvementa io ararptag 
or hBuUng vassals, whieh Impravementa ara also applicable l« moving other bodies." — 
Jan. 21 . 



TO CORRESPONDENTS. 

Sir Howard Donglas has sent a valuable paper on tbe Strength and StaT* 
biliiy uf Hiingcrrurd Bridge, which we regret being compelled to postpone 
tilt next montli. 

In reply to the inquiry respecting the dimensious of the model experi* 
Rienled upon at Alitlwall last month, we refer lu the number for October 
1846. The dimeurions there stated were tbe same us io the recent experi" 
ments, except that the thickness of the bottom>plate which has no cellalar 
compartments, was doubled for twenty feet on eitlier side of the centre. 
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Fig. 3.— Stone Window— Cartlile C«thri)r«1 



To our strong consistent advocacj of the introduction into arclii- 
tecture of real materials, which in modern limes have beeu Buppliinted 
br counterfeit, one of the most obvious objcclions is — where is tbe 
noDejr to come from to produce such an architectural elfect as we 
ire enabled to do by ihe aid of connpo, pnpier miich6, compoaition, 
•nd such productions? The ornamental work of the Italian Tirade 
architecture exeTnplifie<t the outi^re of lli<» etTt'ct produced. Abstract 
reiuoning is wasted on ihes*:; reasoners : perhaps a reference to tlie 
practical effect of (heir doings may throw light oo the subject. No 
doubt they succeed io producing a momentary effect on the spectator 
wb«D tbe building is first cleared of its scaifulding, — but how long 
does cheap splendour last? Let the unbiassed spectator walk up 
Regent-Street— Regeol's-park — on the ti^rmces at Brighton — acd 
view the motley appearance of the buildings; some of one tint and 
•«oie of another; one half of a pediment light stone, the other half 
a iuk stone tint ; the divisional line of two houses cuutioued down 

II*. U4.~VQi.. X.— MAacB, 1647. 



Fig. 3.— Inlaid a lone. Paring— O I rut iloivrm Cbuicb. 



to the ground through the blank windows, and half a column to each ; 
^and lft him take into iiccount the weather-marks of the wint»?r 
months, and the peeling off here and there of the dishonest integU' 
ment, and be shall allow that these patches and stains are as tnotlev 
as the rags of poverty, — it is but a beggar's dress which is held up 
for his admiration. 

it is not to be inferred that, because we oonderao the impostur<^ 
when unsuoccssful,. we condemn it because it is unsuccessful. Deceit 
and trickery are not the less detestable bec.iuse tliey are occasionally 
practised so well as to escape detection. These pluster-cliid edifices 
have a multitude of faults besides tbe patchwork. To take one of 
the otost practical arguoiRDts as most suited to the capacities of 
those who constitute our opponents — the stucco usiMlly disguises 
wretchedly inferior brickwork, of bad materials imperfectly put 
together. Tbe vile pretenders assume the appearance — the strengtli 
of stoue masonry, while tbey have not even the ordinary stability uf 
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brickwork. Th<*y are like the feeble be^it in the fable, who indued 
himself with the skiu of the lord of the forest. 

Not unfrnquentiy they are prostrated in ruin, the reaalt of their 
own iiretensions. Sutne of these vile showy itnictures in the new 
wetropolitttii streets have recently failed in this manner. We are 
not destructioiii4ts, but we rejoice greatly at the iotelligence. If any 
one would contpare the mere wurktnaiiship of plastered and uu- 
plastered houses, let bira coinpure those of Regent-street with the 
adjacent Hanover-square. In tlie latter place, the honest homely 
bricks show tbeooselvea plainly, as if they had nothing to be ashamed 
of. But an honest builder could have taken no pride in his work 
■when "running up" the neighbouring linen-drapers' palac's. Deceit 
begets dishonesty: a good brickUyer will soon become a bad one 
when be knows that his work will be concealed by white slime. He 
has no gratification induing his work well — be shirks it and cheats 
his employer. 

To assist the architect in carrying out the systom we so strongly 
advocate, steam has btren brought to his aid in rendering the pro- 
ductions of ciiived work less costly than when produced by manual 
labour* It is our intention to direct attention to the merits of such 
works. We have already noticed the Patent Architectural Carving 
Works, in Eccleston Street, Pimlico, and explained the machin- 
ery. The experience of two more years has enabled the proprietors 
to ailapt the machinery to works that were not originally so pro- 
duced. In the show-rooms may be seen architectural perforated pan- 
neiling for gallery fronts, parapets, ceilings, roof?, and wainscotting, 
lecterns, furniture, church screens, and other works, generally possess- 
ing the merit of correct design and perfect workmanship. One of 
these elegant screens we have shown in an Engraving (Plate VII). 
It has been lately erected at Gr«at Malvern church, in the archway 
of the chance], and is entirely executed in wainscot by the aid of the 
tnachinery of the Patent Carving Wurki, at a very small coat ; its 
length is J 6 feet, and height nearly 12 feeL 

The annexed wood engraving (fig, 1) is another happy example of 
the application of the labours of tht- same Works; it shows the truss 
of an open timber roof, 3o feel span. There are eight of these 
trusses, together with the moulded purlins, ridge piece, cornice, 
rafters, &c., all executed in oak, for Ruveosworth Castle dining-room. 
The roof is 30 feet span, and 70 feet long. 

Another specimen, in a diiferent material (fig. 2), exhibits the bead 
of a wicdow. This was executed in Caen stone, for Carlisle Cathe- 
dral. 

Fig. 3 is a specimen of inlaid stone paving, which was also exe- 
cuted by tlie carving machinery for Great Malvern church. 

The Company have recently executed various other works, among 
wiiich we may mention the flooring of Sir Robert Peel's Picture Gal- 
lery, and a beautiful stone screen for St. John's Church, Stratford, in 
Essex, which has excited great admiration. 

It will be seen from the drawings we have given, and the prices, 
that ornameatal architectural works, of a highly ornate style, may be 
produL'ed in real materials, at about the same price as the counterfeit, 
when we take into consideration the cost of staining or painting, 
graining, and so forth. Much may be done if the architect will 
devote his attention to the subject, and get rid of the prejudices 
which he has been led into by a false education i — let him well study 
pioj.orlion. More is produced by this in a public building than all 
your excrt-gences of enrichments, which are too often applied as if 
ibe structure were intended to he the show-building of a plasterer 
or artificial ornament manufacturer. 
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THE FORM AND EQUILIBRIUM OF ARCHES. 

T he object of the (iresent paper will be to explain a few theorema 
respecting the equilibrium of arches, which are very simple, and of 
great praclicat importance. They may, however, be prefaced by a 
notice of (he authors who have already written upon the subject. 

It may be considered certain that the medieeval architects, notwith- 
standing their extraordinary skill in constructing arches and flying- 
buttresses, and in determining the position and dimensions of piers and 
buttresses, derived their rules from experiment, and not from theory. 
This opinion rests upon the authority of the most eminent arcbitec> 
tural writers of the present day, among whom may be cited Professor 
Willis, Mho fortunately is able to combine two very different kinds of 
knowledge, which are both necessary for the examination of the sub- 
ject — archeology and mechanical philosophy. Parent and De la Hire, 
who wrote about 150 years ago, seem to have been the first who en- 
deavoured to give a mechanical. theory of the arch; and since their 
time, the number of writers on the same subject has been extremely 
numerous, and has included some of the most eminent mathematicians 
in Europe. 

It would occupy too much space to notice the labours of these 
authors, or even to enumerate their works. But a sufficiently distinct 
notion of Ihera may be obtained by considering them divided into two 
distinct classes, who investigated the theory from two altogether diffe- 
reut points of view. The first class — the earliest and the most nume- 
rous — directed their attention chiefly to the conditions to which the 
component stones of au arch must be subjected in order that they may 
not ahde upon the surfaces of nnulual contact. The second class coo- 
sjaled of those who neglected this idea of sliding altogether, and coo- 
fined themselves to the conditions necessary to prevent the joint* from 
opening. The first class includes the names of Couplet, Bernouilli, 
Belidor, Coidomb and Bossut, continental writers, who have 
been followed by Hooke, Gregory, Hutton, Emerson, Wliewell and 
Gwilt, in this country. Many of these writers have considered the 
arch as composed of perfectly smooth voussoirs, and sustained inde- 
pendently of friction — in this condition the arch is said to be ** equili- 
brated." 

Now this theory of the arch, though long in vogue and sanctioned 
by the highest authority, has been found practically iusufficienl for the 
purposes of the engineer. As a matter of fact, the voussoirs of 
arcbes have always so great friction that they never slide upon each 
QlhvT. The old theory, therefore, speculated about an accident which 
experience showed to be never likely to occur. Consequently the 
investigations, though frequently exhibiling extraordinary mathemati- 
cal research, and leading to very beautiful results, could scarcely be of 
any direct value to the practical engineer; and accordingly, a writer, 
who has taken the bigheat position in this country for his practical 
applications of mechanical principles— Professor Moseley, has io bis 
writings entirely excluded the speculative luvcstigations just men* 
tioned, and has confined bis attention to the statical conditions neces- 
sary for preventing that accident which may and does oocar— the 
opening of the jointa. 

In this pursuit we shall eodeav our to follow him. It has unfortu- 
nately happened that though his priuciples are characterised by ex- 
treme accuracy, the results are frequently too complicated to be of 
value to an engfoeer. Now what will be here attempted, is to estab- 
lish a few general propositions wliicli are frequently unkouwn or mis- 
applied, and to give some methods by which the form and thrust of 
arches may be calculated, — not with anything Uke the generahty and 
precision studied by Professcjr Moaetey, but with accuracy quite suflS- 
cienl for ordinary purposes, and with perfect facility of compulatioa 
to all who are acquainted with comm.on arithmetic 
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Tiiere are three conditiuns to be considered as affecting the equili- 
brium uf the arch— 1st. The form and dimensions of the tnlradoa or 
iotemal lower curve of the arch : 2iid. The forTn and dimensions of the 
CMiradot or external curve of the arch : Srd. The weight and dia- 
position of the to:iding. The first condition of courses includes the 
rise and span ; the second, combined with the firsf, is equivalent to a 
detf^rmination of the depth of the voussotrs; the third exhibits the 
external forces to which the system is subjected : for we suppose that 
out odI/ is the weight of the loading known, but also the manner of 
its distriboUoD — that is, whether and in what degree Ita speciBe 
weight or density varies in diRVrent parts of iL 

Bot, it may be asked, is not this enumeration of the conditions of 
equilibrium imperfect from the omission of the form, n umber, and 
position of the joints? The answer to this question is important, be- 
cmose it exhibits iuthe stroDgest light possible the distinction between 
the ancient and the modern theory of the urch. It is mauifest that 
the extrados and intrados, which have been enumerated as two of the 
"conditions," simply define the depth of each voussoir and the furm 
of its upper and lower curved surfaces: the lateral dimensions of the 
voussoir, and the form of those surfaces of it which are in contact with 
the adjacent vonssoirs, are as yet left indeterminate. Cuiisequenlly 
it is not known how many joints there be, or even whether there be 
any joints. Neither is the direction of the joints ascertained ; they 
may be plane converging joints, or they may be " jo^led," or all 
vertical, or all horizontal — (as an i instance of the latter case maybe 
cited the Treasury of Atreus at Mycene, where liie stones are nut 
wedged together, but are merely disposed in horizontal courses, each 
resting upon and over-lapping th<it bfueath it, the whole being hewu 
in tuoh a form as to give the structure the appearan ce, but not the 
mechanical properties, of a dome). 

It ii as well to consider these objections in limine. The answer 
then is this. The theory which Professor Moseley has exclusively, 
sod Professor Whewell and other writers partially, adopted, and 
which we are endeavouring to set before the reader in a new form, 
presupposes that the stones are suRici^'nlly cuneiform to be jncapjble 
of sliding past each other : but further than this no consideration is 
paid to the form of the bed*8urfaces. The mutual friction of the 
Toussoirs is so great, that there is not the le^ut difficulty in so shaping 
them, that the arch shall not fail by their sliding past each other— 
that accident, as has been said, is never known to occur. So that the 
precautions under this head being perfectly obvious, the theory does 
not at all deal with them, and, as we shall see further oti, is independent 
of Uie form and direction of l!ie JQintB— or to speak more precisely, the 
theory shows how to ensure the stability of the arch, whatevcrr may be 
the iaclination of the beds, &c., however uumerous, or however few 
they may be ; so that the structure should stand even if intersected by 
iofioite number of joints running in every possible direction — provided 
alway* that they were sufficiently convergent or joggled, so ihat the 
vouBSoin could only fail, if they did fuil, by opening, and not by 
sUpping. 

The reader who approaches the subject for the first time will not 
pcrhapa perceive at once the full eHVct of these observations. But his 
attention is now directed to them, as he will be left hereafter to apply 
them for himseU to the cases particularly discussed. Returning now 
to the three " conditious" which have been enumerated, we find that 
they give rise to four distinct prublems — three of the problems arise 
from combining any two of the conditions as duta to find the third, 
ftod the fourth problem arises from the combination of all three cou- 
ditiooa considered as known data. The four problems are these — 

1. Given the distribution of the loadicrg and the intrados to deter* 
tnioe the extrados proper for stability. 

2. Given the distribution of the loading and the extrados to deter- 
qdoellie intrados proper for stability. 

S. Given the extrados and intrados to determine the distribution of 
the loading proper for stability. 
4. Given the extrados, the intrados, and the amount aa well as dia> 



tribution of the loading to find the consequent horizontal thrust of the 
arch. 

It will be observed that the absolute weight of tlie loading is taken 
into account in the fourth problem only: in the other problems the 
rclatite weight is alone considered ; in other words, the form of the 
arch is connected not with the actual amount of the external force»,but 
with the relation or comparative amount of those forces, as they vary 
in ditferent parts of the structure. It may perhaps be as well to re« 
collect that in this respect there is an analogy between the arch and 
the other two contrivances employed for spanning the interval be- 
tween piers or abutments — namely, the catenary and the girder. For 
respecting the catenary, it is known that if a heavy cable and a fine 
thread, both of the same length, span the same distance, they 
will assume the same form : and this similarity of form will be ob- 
served either when the cable and the thread are each of uniform 
thickness throughout its length, or when (the thickness not being uni- 
form) the law of variation is the same for each. Also the form of the 
girder of uniform strength, or the variation of the sectional dimen- 
sions of a girder that it may be equally strong in every part, depends 
not on the actual amount of the load, but on its distribution or com- 
parative weight in diifcrent parts. This digression will not appear 
superfluous when it is considered how much the physical conception 
of a subject like the present is cleared by a distinct apprehension of 
its reUtious to kindred subjects. 

We shall take the fourth problem first, because it is the simplest. 
Here, however, as elsewhere, it is fiimply intended to show how much 
may be done by very simple calcul.itions — the discussion of the pro- 
blem in all its generality, and with perfect accuracy, will not be at- 
tempted. 

Thnt»i of ^rchet. 

The thrust or horizonla! pressure of llie arch tending to push its 
abutments outwards is the distinguishing char.icteristic of that struc- 
ture. This kind of force does not esist in the other contrivances for 
sjiaoning the intervals between ubutmeutH. The suspension chain, 
attached at its extremities to the suniiuits of two toweis, exerts at 
those points a horizontal force inrrards, equal to the tension of the 
eaten iry at its lowest point. In the beam or gird r, the forces of 
tension and compression are equal and opposite, and there is, there- 
fore, DO ext(>mal horizontal force on the abutments. 

The following method will explain the cause of the horizontal 
thrust of the arch, and servo in estim.iting its amount. Let the ac- 
companying diagram repreiieat the half of an arch, and its own load 
considered as a separate j<tBtical syittem. And to make llie cose sim- 
pler, let us suppose the load on llie half arch sustained entirely by it, 
and not supported in any way by the contiguous portions of loading 
on either side of it, which are supposed to be removed. The halt- 






load here r«*pre>eiiied will not, \\\ idxi case, li;tve any ext»rnal force 
actii g upon )i to modify the tUt-ct of its weight on the half urch< 
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Let it also be supposed tbat the half arcb removed had tliA effect 
of exerting on the half nrch represented ccrtaia pressures, of which 
the resultant is a force P, acting at some puint d in the crowo. P will 
be wholly horizontal, if tb^ two halves of the urcb be similar nod 
similarly circuinst.uiced. For, if every part of their mutual pressure 
were vertical, it must act upward on one half arch ; and in the oppo- 
site direction, or downwards, on the other half arch. Aod this is 
evidpntly inconsistent with the hypothesis that both half arches are 
similarly circumstanced. 

The other forces of the system are its pressures upon its ubotment. 
These pressures will have a single resultant, acting at some point, a: 
And by equaling the vertical and horizontal forces, it fallows that the 
components of this resultant are an upward vertical force equal to 
the weight of the system (W), and a borizoDtal force equal to P, but 
contrary in direction. 

Now, the tendency of the weight W to turn the half nrcb about 
the abutment may be considered the cause of the force F at </ being 
called into existence. As no horizontal forces but those mentioned 
are supposed to act, the borizootal force P exists in every part of 
tbii arch. 

Dr iw a c horizontal, and G b vertical from G the centre of gravity 
of the system : this latter line is that io wUch the weight of the 
system acts. Draw also ed vertical. 

The vertical distance of the upper force P from a is equal to ci, 
and the horizontal distiince of the force W from a is a 6. The mo. 
ment uf P about a is therefore P X cd, and that of W is W X a fr: 
these motueots are < qual to each other. 

.•.W.o6=P.crf, orP = W.^. 

ca 

If, therefore, we knew tbe exact ralue of ab^ edy and the total 
weight W, we should be lible to get P at ooce from the above simple 
equutton. But, in fact, we do not know tbe exact point a, which is 
the puint of application of the resultant of the forcns at tbe spring, 
ing ; neither have we ascertained the exact point c. All we know of 
either pomt is that it is somewhere between tbe extradoa and intradusi 
at the springing and vertex respectively. ' 

It ia not necessary, however, for our purpose to define either point 
for the limits assigned for its position are generally small enough to 
define P from tbe above equation with luQicient accuracy for pi ctical 
purposes. By referring to the equation, it will be seen that the 
greatest vJue of P is derived from giving a 6 its greatest, and cd its 
least, possible value : aud conversely, tbe kaat value of P is derived 
from giving ab its least, and cd its greatest, possible value. Tbe 
real value of P lies between these limits. 

1st. The greatest value of P is derived from giving ab its greatest 
and c^its least value; which cooditioDs are satisfied by supposing a 
to be in the extrados at the apriDgicig, and d in tlie intrados at the 
vertex. Hence, from tbe equation we get this rule — "The greatest 
value of the horizontal thrust is derived from multiplying the tota 
weight of the half arcb by the borizontal distance of its centre o 
gravity from the sprioging of tbe extrados, and dividmg the product 
by the leant height of the arch, or tbe height of tbe vertex of ibe 
intradoi above the springing of the extrados." 

2nd. The least value of P ia derived from giving ab its least, and 
cd its greatest, value. Hence, a must be taken in the inlrudos, and d 
in the extradoa; and the corresponding rule will be — "Multiply the 
otal weight of the half arcb by tbe borixontat distance of its centre 
of gravity from the springing of tbe intrados^ and divide Ibe product 
by the greatut height of the arch, or the height of tbe vertex of the 
extrados above the spiixiging uf tbe intrados." 

Having obtained these rules we may proceed to practical illustra- 
tions of them, k way however be first observed tbal their accuracy 
depeods entirely ou tbe supposition that tbe half arch does not siutaio 
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horizontal pressures from the effect of the loading : if it did, the bori* 
xontat thrust P at d, would no longer be equal to tbe P at a, 6g« 1. 

Let us take the case of a half arch, 
a a' d d', supporting a mass of masonry 
above it, as in the accompanying 6gure 
2. This would be the case of u gate- 
entrance, or arch beneath a tower. If 
the tower be lofty compared with the 
rise uf tbe arch, we may suppose G the 
centre of gravity of the half load cen- 
Irically situated. This hypothesis saves 
the trouble of calculating the position 
of the centre of gravity of that part o^i 
tbe masonry which is situated iu tbe 
apsindril of the arch: the wcj^/i/ how- 
ever of that portion must be included in 
tbe total loud W; taking G io this posi- 
tion, then the rest of the calculation ia 
very simple. Draw the vertical line 

b b, indicating the direction in which _, 

W acta. Then, as we have already I / 
ahowD, the greatest and least Vidues of tX / 
the borizoDlal or lateral thrust are re- J •J.. 
spectively, 

a b n' h' 

Wx 4-atidWx^-^ 
c d c d'. 

Suppose, for example, that the weight of the masonry W is 20 tooT? 
that by measurement c d' the least rise of the arch= 8 feel, and a b= 
i feet, (the span of the arch being about four time* as much^ then we 
get immedtately the greatest valud of the thrust= 20 tonsX4 or =10 
tons. And suppose .t to be also found by measure that c' d, the ex- 
treme rise, IS 9 feet, aud a' b'=d^ feel, then the thrust = 20 tonsX Si 
-r 9 = 7{ tons. " 

Now it will be observed that between the greatest and least value 
of the thrust so obtained (7^ xnd 10 tons), there is a considerable dis- 
crepancy, namely, upwards of two tons. But it is to be remembered, 
that methods here explained, though founded on exact principles, 
are merely approximative; and, moreover, we have purposely chosen 
a much more unfavourable instance than witl generally occur in prac 

In making a section, as in the above figure, dividing the arch and 
lis loading into two parts, it is virtually assumed that the part of the 
loading which is represented in the figure is not subject to forces 
arBing from its connection with the part supposed to he removed. 
That, in general, this hypothesis is nearly correct, will be allowed 
when It IS considered that the ra.iaonry of the superstructure is laid 
00 gradually m ifuccessive horizontal courses, and that each stone is 
supported in iU place by those below it, and has no tendency to roll 
over or move sideways. Where the workmanship is accurate, there 
will be little strain between the two halves of tbe load, except from 
''settling" or similar accidental causes, the nature of which preoludva 
specific calculation. 

The above method of determining (he thrust cannot apply except 
when the form of the structure is such as to allow of a tolerably 
accurate guess as to the position of the centre of gravity of tha load 
sustained by the half arch. This can only ba made where the specific 
gravity of the loading is uniform, and the structure is so lofty com- 
pared wilh the rise of the arch, that the mass contained in each span- 
drit IS too small to mattrially ulFect the centre of gravity. Where, 
however, the rise of the arch is considerable compared with th 
dimensions of the superstructure, we may resort to the followiuR 
method, which wi.l be found vttry convenient, and which will have 
the advantage ahw of determiuiog the thrust when the loading i, 
beterogeneoua. 



Iftl7.] 
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Let A B P H repreient the 
Tertical ■eclion of Ibe half areh{ 
the part of the load below B 
(ia tbe sptodrilj bearing a con- 
siderablf! proportion to the 
part above B. And to tukn all 
tbe rariatioD* of circumstances 
at ODce, let us suppose that it 
bas been foaod necessary (from 
coDsiderations which will be 
referred to hereafter) to load 
the arch with heavier tnaterialt 
in one part than in another • 
for instance, with light sandj 
ballast near the vertex, and 
hettj granite rubble towards 
tbe sprioging. 

Instead of taking the load, 
as before, as a single maai, 

consider it made up of several portions, as in the fi^re. Let 




tbe 



part in the spandril be takeji as two (aearlj) triangular masses or 




prisms, A E C, C D B. The forms of tbe rest of the loading will de- 
pend upon the nature of the superstructure. But where the upper 
line, F G H, is a horitonla! straigbt line, we may consider the rest of 
tbe loading as rectangular masses, E C G F, D G U B. 

One of the advantages of this hypothetical division of the loading 
is that it enables us lo estimate the effect of variations in the density 
of the ballast. For example, A EC may be one kind of holtust, 
CDB a second, ECGF a third, and UGHB a fourth. The first 
operation in tbe calculation will be to find out tbe weight of each 
portion as nearly as possible. This will easily be done (the form of 
the arch and superstructure being already determined upon) by esti- 
mating the cubic content of each portion, and multiplying this quan- 
tity by the weight of each cubic foot of ihe material employed. It 
is scarcely necessary to observe, that the weight of the voussoirs 
themselves must be included in the lower or triangutar portions. 

The weights being found, there will be very little difficulty in as- 
eertaining their effect or moment in producing the thrust. Let g be 
the position of the centre of gravity of the lower triangle. By a 
knowo property of the centre of gravity of triangles, a^, = iEC. 
Now, ag^ is equal to the horizontal distance of the centre of gravity 
from A, and therefore determines the moment. Hence the weight (f 
tbe triangle A EC, multiplied by i EC, is the moment of that portluu 
about A. 

Similarly, in the triangle CDB, if g, be the centre of gravity, 
tgg = i D B. Therefore, the horizontal distauca of g, from A ia 



E C-\- cg^: the moment of the triangle CDB is, consequently, its 
weight multiplied by (E C -f i D B). 

Tbe two parts E F G C and DGH B, being rectangle*, their centres 
of gravity may bti considered as situated in the centres of those 
figures. Consequently, 6^, zriFGs and dg^ = ^G\i, On the 
whole, then, if we call the 6rst mentioned weight W^ ; the second 
third, and fourth, W„ W,, W4, respectively, we have for the sum of, 
the moments, the expression 

W.xiEC-+-W,x(EC + iDB)+W.x4eC+W,X(EC4-iDB) 
Adding these momenta together, and dividing by tbe height of the 
arch, tbe result or quotient is tbe amuuot of the thrust. 

This method, Ilka tbe one first explained, merely suffices to indicate 
the limits within which the value of the thrust lien. There will be, 
as before, a maximum and mininum value, but the difference between 
them will be very sm-dl, except where the voussoirs are of great 
depth compared with tbe other dimensions of the arch. The maxi- 
mum will be determined by estimating the horizontal distances of the 
weight from the springing of the extrados, and by giving the rise its 
least value, namely, the vertical height of the vertex of tbe intrados 
above the springing of tbe extrados: and conversely, for the mtnimum 
value of the thrust, tbe horizontal distances of the weight must be 
measured from the springing of the intrados, and the rise must have 
its greatest value, namely, the vertical height of the vertex of tbe 
extrados above the springing of the intrados. With these limitutioos, 
the foliuwiog is tbe general rule for calculating the thrust : — ** Con- 
sider the loading as composed of triangular and rectangular portions. 
Multi)ily tbe height of each portion by the horizontal distance of its 
centre of gravity from the springing. Tbe sum of the products di- 
vided by tbe riae of the arch gives tbe value of tbe horizontal 
thrust." 

To take an instance in illustration of the rule, suppose that in tbe 
last figure, tbe rise of tbe arch is 1l<] feet, and E C z= 6 feet, and D B 
also rr 6 feet, in ibis case the rise of the arch will be about U feet less 
than the span. Also let W, = 4 tons, W, =: 3 tons, W, = 6 tons, 
andW4 = 6ton8. The moment of W, will be 4 X i E C = 8. Tbe 
moment of W, will be 3 X (E C + A D Bj = 24. The momeut of 
W, will be6X 4EG=18. The moment of W^ will be 6 X 
(E C + 1 D B) =r 45. Tbe sum of these momenta is 95, and this 
quantity divided by 19, the rise, gives 5 tons for the value of the 
horizontal thrust. If the above admeasurements be supposed to cor- 
respond to tbe maximum vatu« of the thrust, a second calculation 
must be made, as above explained, with the admeasurements cor* 
responding to a minimum value. The true value will lie between 
these two results. 

Of course, where further accuracy is required, the load in spandrite 
may be considered as divided into three or more triangular porlionsij 
with as many rectangular portions above them. As the divisions are 
perfectly arbitrary and hypothetical, they may not only be of any num- 
ber must convenient, but also the intersecting lines may be takeu 
wherever they afford the greatest facility of calculation. In a four- 
centred arch, fur instaoce, a vertical division may be made where tbe 
segment of short radius ends and the segment of large radius begins : 
or if there be an abrupt change from a heavier to a lighter loading, 
tbe vertical line at the place of change may be adopted in tbe calcu> 
lation. 

It must be carefully borne in mind, that the whole of these investi- 
gations presuppose that the only external forces are vertical weights. 
Where tbe loading rests firmly on tbe arch, and bas no tendency to 
slide down tbi; side of it, the hypothesis is strictly true ; but in the case 
of a series of arches, as in bridges, the spandrils which adjoin at each 
pier are filled up simultaneously by throwing in the ballast, till it 
reach the intended height of the roadway. In this case it is clear 
that unless tbe ballasting were rammed hard, or concreted, the re- 
moval uf the portion in one of these spandrils would cause tbe portion 
in the other spandril lo slide duwn. Here, it is obvious that the two 
portiui» of the loading exert a mutual horizontal pressure, by which 
each prevents tbe other from slipping. This horizontal pressors 
must, in considering tbe equilibrium of each half arch separately (ua 
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has been done above), be reckoned among the external forces of the 
•ystein. The thr ust of the irch is oniform in e?ery part of its haunche* 
where there ore only vertical forces. But were the horiiontal exter 
nal prt'Bsures just alluded to exist, the thrust of the arch will hi 
greater at the crown than at the abuloients — being greater than we 
have calculated it at the crown, and le« than we have calculated it 
at the abutments. It seems impossible to c alculate the arooucit of this 
alteration, for to aacertuiu it we must know the m utual pressures of 
the contiguous portions of loading, the friction of the miteriiiU, and 
the degree of cohesion produced by raroroing or settling— effects ut- 
terly beyond calcul-ition. It ro^y be observed, however, the balUst 
will generally be so firmly compacted thtit the part of each apandril, 
even if unsupported, would in most cases have little tendency to 
slide : and therefore where this precaution is used, the above methods 
will answer all practical purposes. 

Sometimes tlie voussoir* of two arches, which spring from the same 
pier, do not rise independently, but are built together, and press 
upon each other at their e&tradosses for some distance as they 
rise together from the pieri It it clear that for the purposes 
of our calculation, the springing of each arch must be reckon- 
ed to commence from that point where the adjacent arch ceases to 
affect it. Wherever the spandrils of the contiguous arches ire con- 
nected near their apringing by small inverted arches (as in DIackfriars 
bridge), the modifying effect of these subsidi.iry structures mast be 
taken into account. The thrust in such cases can only be reckoned for 
that portion of the main arch which is not affected bj the contiguitf 
of the other arches. 

The general conclusion from the above reasoning is, that the smaller 
the rise of the arch in comparison with its width, the greater cmUrit 
paribu9 will be the bleral thrust (of coarse these cooclusioas cannot 
be applied to the platebande or flat urch, where the depth of thf 
vaussoirs is so great, compared with the other dimensions, that the 
methofls given above are totally iDapplic:ibfc). As instances of this 
truth, may be cited the lofty Pointed arches of cathedrals, which fre- 
quently sustain enormoos weights without exerting great lateral 
thrust. But it may be as well to refer, in passing, to an erroneous no- 
tion which is frequently entertained, that becaase high Pointed arches 
can sustain great weights, they therefore ought to do *o for the sake 
of their stability. An idea of this sort is expressed in Pratt's Princi- 
ples of Mechanics, and is supported by very confused and perfectly in- 
applicable reasoning : as has been already said, and mill be proved 
hereafter, the farm of the arch depends not on the amouDt of the 
loading, bat on the diatrioution of tt. 

To return from the digreasioa— we easily see that the limiting 
cases of the general conclusions just stated respecting the thrust of 
the arch are these. — If the arch were quite fl^it (the voussoira not 
being of appreciable depth), a finite load would produce an infinite 
lateral thrust : again, were the arch so lofty that its spaa could be 
considered inappreciable in comparison with its rise, the greatest 
load would produce no horizontal thrust at all. In fact, this lust hy- 
pothetical case is equivalent to that of a weight sustained by vertical 
posts or columns. 

The consideration, that the thrust of the arch depends only on the 
rise and span — that the form does not affect the thrust (except indi- 
rectly, by influencing the position of the centre of gravity of the load), 
forms an appropriate introduction to the investigation of the lateral 
pressures of groined vaulting. In plain cylindrical arches, the thrust 
determined above is distributed iu lines parallel to the axis of the 
arch throughout the whole of the springing. Consequently, it acts 
on the piers of a bridge (to take an instance) along a surface of which 
one of the dimensions is the breadth of the roadway, and may in gene- 
ral be considered as uniformly distributed. But if we take the case 
of double or intersecting groined arches resting, as supposed in the 
fotluwing diagram, on fuur detached piers, the amount of surface over 
which the thrust will be distributed is diminished with the diminu- 
tion uf the horisontal dimensions of the piers. In this case also the 
double arch will exert a double set of thrusts. Supposing the plan a 



rectangle, and that the arches and the distribution of the loading 
are perfectly symmetrical. Let a/, b g, d h, c e, be the four piers, 
and K the keystone or boss. Also let P be the thrust arising from 
the uicb of which the axis is parallel to / g\ and let Q be tbe thrust 

P. 




arising from the arch of which the axi» is parallel to c d. We mny 
suppose that the forces at a, b, c, d, are all equnl to P, and the forces 
at e,f, g,hr are all equal to Q, since we have supposed the two halves 
of each arch to be under exactly tbe same circumstiinces. 

Now, if we take moments about o c, for tbe h.ilf arch, of which the 
axis is parallel to a c, no other moments wilt appear iu the equation 
but that of the pre»sure at the crown of this arch, and that of the 
weight resting upon it. Hence the strain P is determined by the 
rules already laid down for single cylindrical arches — that is, it is 
equiil to the moment uf the weight divided by the rise of the arch. 
In the same wty is the pressure Q determined. And hence we arrive 
at the conclusion, that the total pressure on any one of the four piers, 
may be considered to be made up ol two component forces, — the 
thrust of each of the two arches considered separately and inde- 
pendently of the other. 

It may so happen that tbe form of tbe 'groining materially affects 
the position of the centre of gravity of the loading. There will not 
however be generally much difficulty iu estimating the moment of the 
weight by methods analogous to those already de^icribed. 

This is as much as it seems necessary to say ut present respecting 
tbe thrusts of arches. Of the means of resisting those thrusts, or of 
fixing the dimensions of the buttresses or piers which sastain them, 
mt^ulion will be made hereafter. In conclusion, it may be observed, 
that though these methods are confessedly approximative, they ap- 
pear quite as much entitled to confidence its others of a more elabo- 
rate nature. M. Garidel has, with wonderful ingenuity and labour, 
formed tables of the thrusts of a.rchei (Poumees dea Voutet), calculated 
from a long mathematical formula, analogous to that arrived at by 
Prof. Moseley. Respecting, however, all long mathematical formula 
applied to practical mechanics, we are convinced, from considerable 
experience, that the following strictures are correct — first, these 
formulB are too difficult to be employed by the engineer ; secondly, 
if be could employ them, it.would not be worth his while to do so — 
for they generally neglect some practical circutnstauce which entirely 
destroys their accuracy. In the case, for instance, of M. Garidd'a 
tables and Prof. Moseley's formulte, both proceed on the suppositioo 
that the materials of the voussoirs are perfectly unyielding and ma- 
tViematicaliy adjusted. If, by the slightest settling, the point of appli- 
cation of the result;mt of the forces at the crown and springing be 
altered, the whole investigation folia. It is also obviously impossible to 
estimate rigorously the effect of the cohesive forces between the con- 
tiguous portions of loading resting on a sei iea uf archer ; and the he- 
terogeoity of tbe materials is an insuperable obstable to nny but ap- 
proximative calculation. 

a c. 
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ON THE DESTRDCTION OP MOUNTAINOUS FORESTS 
AS THE CAUSE OF LATE INUNDATIONS. 
'' Tbe drexilful disasters which have, of late, visited several of the 
French EX^partments, biive induced the secetary of state for public 
works to order the subject to be investigated by competent persons; 
■ad we derive the following particuliirs from the reports of Messrs. 
Blauqui, M^iuoier and Rubichon: — 

In several parts of the Departments d'h^re, des Halites et Basses 
Alpes, and da Var, especially in tbe moudtainous regions, the destruc* 
tlon of forests has not only caused tbe disappearance of vegetable 
fuel, but even springs and courses have vanished, and the soil has been 
carried off by the force of torrents. About Grt-ooble, this inconve- 
Dtence has reached so far, that the peasants are obliged to bake their 
bread on the excrements of cattle, &c. The abuse of out^wooding^ 
tUlaige, and pastures, deprive the soil of mountain-slopes of all cohe> 
••oa»aDd no resistance whatever is offered to counteract the action of 
floods or heavy rains. The rapid slope of mountainous terrains io- 
ereases this evil, and the loose and detached soil rolls, in the form of 
a torrent of black lava, into the valleys, where it spreads over plains 
which are eiClier already cultivated or at least fertile. Oftentimes, a 
whole m:iss of earth is thus detached from a mountain, which thereby 
becomes visibly indented. Nothing can equiil the scene of such ter- 
rible itniptious. Immense beds and layers of pebbles and debris, to 
tbe depth of many yards, cover the plains, and neutralise and destroy 
for ever the fertility. Trees and other vegetation vanish under the 
preiMire of these debris ( and the beds of rivers and streams, gradu> 
ally heightened, reach at last tbe piers of the bridges, which are 
carried away. 

Such are the effects of out-wooding a terriiio. And as the forests 
eoBsist, io tbe above-mentioned parts of France, merely of under- 
wood, and are generally composed of fir (coniferous) trees, 
which do not grow again from their roots when once cut, the evil will 
become irrecoverable if no remedy be devised for it. In several 
localities, not a tree has been left; and as the peasants, therefore, 
have recourse even to the shrubs and brambloa, M. Blanqui thinks 
that, 6fty years hence, France and Piedmont will be separated from 
each other by a desert, as io the case of Egypt and Syria I 

Tbe diminution of springs and sources is seriously felt in the De- 
partments of the Basses Alpes and du Var, in some of 'whose ravines 
and slopes all vegetation has also vanished. If a gnle floods such 
localities, torrents sweep these d*'solated place5, which neither culti- 
vate nor fertilise them. As populatiun increases and accumulatt^ in 
other places, even the steep slopes of mountains are put under tillage, 
which still more augments the existing evil. The measures which 
bsve been hitherto resorted to, to bar these inundations, are — says 
It. Blanqui — both inefficient and unsystematic. The owners of the 
lands on tbe banks of rivers and torrents quarrel and litigate, instead 
of combining against the common enemy. Nothing can be more 
strange than the aspect of these isolated, ill-concerted works— here 
and there an embankment, a wall of piled-up stones, a coffer-dam of 
wood, or some patches of masonry. M. Blanqui thinks that none but 
government, aided by the combined efforts of accurate surveys and 
scientific systematic construction, can properly stay these yearly* 
iDcreasiog devastations: as, both for the re-piaotation of out-wooded 
terrains ^md the embankment of tbe rivers, the skill and capital 
available by private persons, will ever be insufficient. 

Io tbe Pyrenees, also, the out-wooding of terrains, iauodations, and 
learoity of crops, have gone himd in hand. Tbe area of forests which 
belonged to the crown, at the end of the sisteenlh century, was equal 
to 250,000 hectares, which, in 100 years, was reduced om-haif ; and, 
at the end of the last century, amounted merely to '(0,t>00 hectares. 
Tbe out-wooding of private forests h;i» been on as great a scale as 
those belonging to the crown. Thus, the outskirts of the Pyrenees, 
which once yielded a superior kind of timber for naval oad structur.d 
purposes, are now sc.ircely sufficient to supply to the inhabitants the 
necessary quantity of fuel. Tillage has also been carried out to a 
lenseless degree ; and after the slopes have been put under cultlva* 



J lion, even the very crags of tbe mountains arc taken possession of; — 
and here also, every inundation, however slight, sweeps all traces of 
vegetation and soil into the bed of the Ouronue, and the Mediierra* 
nean. 

We broach this subject the more eagerly, as ample allusion has 
been made thereto in the ** Atti dei Scicnziati d'ltalia," Florence, 
1844, 4to. — whence it appears that the same causes, and the same 
punyness and insuQiciency of remedies, exist in nearly all tbe mouQ> 
tatnous parts of tlie Italian peninsula. 



ON THE PHYSICAL IMPROVEMENT (ATHLETISING) OF 

ARTISTS. 

« Mens insana — sini corpore sano." 

History ought to be, and can be, the teacher of every one— not 
merely the warrior and statesman, but of etery one; for history does 
not comprise merely the fates of such men, but of all metu We do 
not think that our "young architects" (artists) have ever directed 
their thoughts to those unobtrusive, but unrepudiable lessons and 
hints, which history has so extensively placed before them. Let as 
not speak of Greece and Rome — where it is known that even Plato 
danced at some public festive games; but come point blank to those 
prototypes of modern art. Where was Raffaelle bom— 'how did be 
pass his earlier years ? Why, his cradle stood on one of the most 
commanding situations of tbe Appennines, and in youth he became 
u wanderer to and fro Urbino, and to and fro a host of monasteries 
and castles — where tie saw naturct men, and manners. But ws 
will at once transgress to the putting down an axiom : '* that 
there never was a great man, whose "bodily and physical powers wero 
not adequate to the part be bad to perform." Sir Christopher Wren, 
who would have been considered nearly worthy of apotbeose in for- 
mer times, attained the age of ninety-two; — no bad proof, indeed, 
that be must have been a man of pith, stamina, muscle, and nerve. 
And -again, to transgress from artists to all kinds of men, — Sir John 
Herscbel and James Watt both attained the age of eighty-four; the 
former a nanderer as well — and a soldier to boot. Most of this class 
of people, when young, had neither carriages nor railways at their 
command ; and wherever they wanted to go, they had to go per pedet 
Apoiiolorum, Take, therefore, the journeys of Raffaelle amidst the 
hills .ind dales, tbe forests and bushes, and the freshness and the sun 
of the Appennines, and that of many — nearly all — of our young men 
now. Born in Cbancery-lune, or the Bull Ring at Birmingham — with 
a view on some ricketty, lumbery, smoked, brick casement. When 
children, walking down this street and another; and when young men, 
loitering from a musty, dark, cheerless office in Fleet'streel, to the 
coffee or eating house ; and so on. The greatest feat they may sub- 
sequently perform, is to go on business to Manchester or Liverpool — 
slowed in the wooden case of a railway carriage. 

" Their li o life for you— 
Tbla la what you cmll life t" 

makes Goethe exclaim Faust under nearly similar circumstances. 

And then, tbe working man's sanatory association exclaim, *' Why 
is there so much disease amongst us t" We know it — they do not, 
Youug people's physical powers, if not (we would say terribly) used, 
will be terribly abused : thence our present pigmy generation — de- 
plorable in all and every respect. Bat to revert to the artist. 
Training and knowledge are as one thing — they produce the proiy 
man of business. So far so good : luch men must also exisL But, if 
the aspirations of the nation have to be raised above that, we cannot 
accomphsh it but in tbe manner in which it has been before accom- 
plished, cannot but be so accomplished, and hai been so accomplished 
in Egypt, Asia Minor, Greece, Rome, Italy, Flanders- It is mere 
chimern to think that the mind can soar above, while the body is 
dwindling — crumbling down to the very soil, into the embraces of 
which it is hasteniog headlong. The thing cannot ba done ; we ate 
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Qot mere tpiriU, mere tniods — but, as Goelbe has it^ both are the 
•acoe. It !• well known, that sevpral of the great artUta of medisval 
Italy were great fencers, — clieap athkticn, indeed, accesMble to all 
xneaiu. And tben our young meo must botuke themaelvea again to 
tbe ilaff of tl)e Grecian wise atid good — lu the knapaark worn by 
Cornelios, Orerbeck, &c. Even a conslitution and mind, somewhat 
damaged in Cbuncery'lttne, muy recover on tbe hills of Scotland or 
Wales, or amidst the luxuridnt scenery and sanny skies of Southern 
Europe. 
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We present our reakrs with a view of ihe new f^fade of the lo- 
• UtulJ on of Ciril Eogineers, from the design of T. H. Wyatt, Esq. ; as 
» 111 be perceived, it is of the Italian style, and is faced with Caen 
tone, and forms an admirable specimen of street architecture. For 
he propoftious of the openings of the doors and windows, Mr. Wyatt 
was compelled to be guided by those of the old brick elevation that 
was taken down. Tlie frontage is 30 feet. 



Tbe building of the Institutiou has undergone, during the late re* 
cess, a complete metamorphosis ; the theatre has been reconstructed 
and considerably enlarged, it is now 45 feet by 29 feet. Tbe floor 
which was formerly ntne feet above tbe ground line, is now 
reduced to that level; tbe seats of the president and council face 
tbe entrance, and those of the members are arranged in coaceotric 
curves, rising gradu<Uly up to the level of tbe entraoce. The area of 
theatre is increased full one-third, giving accommodation to nearly 
one hundred persons more than the former room. The height to the 
ceiling is twenty-two feet. Tbe evening lighting is partly through 
the inner skylight, by means of a gas ring, aud by six gas burners 
provided with tbe means of conveying away tbe products of comboi* 
tioo. In the day-time, a skylight over the entrance, and three windows 
ml the nurlti-eust end, afford ample light. 

The ventilation is provided for by a shaft rising from the centre of 
the ceiling to a large cowl on the roof, and an ample supply of warm 
or culd air can be admitted, through apertures in the skirting, from 
Price's warm-water apparatus, according to the temperature of tbe 
theatre. 

Above the theatre is a well-lighted room, for receiving the models 
and drawingSf and affording accommodjilion for taking copies of them. 
The access to it is by a lateral staircase, from tbe ante-room, and also 
acruss the lead flat from the principcil staircase. 

The house department has likewise been considerably altered, and 
adapted to bold occasional conversazioni. The two rooms on the 
first floor, which form the libraries, have been thrown together, and by 
fixing a temporary staircase from, tbe back window, a communication 
will be formed with the theatre, on tbe ground floor, for public occa- 
sions ; the false floor for the raised seats will be removed, leaving a 
level floor tbe whole extent, and on tbe same level as tbe council-room 
and u^i:e, which will form, at those times, refreshraeut rooms, by this 
afung^'ment there will be a suite of rooms on thf gruund floor, 114 
feet ill length, and 29 feet wide. 

There have been also alieralioos made in tbe other parts of lb« 
premises, and every attention made to the warming and veotilaiion, to 
render tlie building both convenient to the members, and suitable for 
tbe important occasions of the coDversazioni. 

The ulter.itioDS have been conducted under the guidance and im< 
mediule direction uf Mr. Manby, tbe iadefatiguble secretary, and tbe 
works executed by Mr. Grtssel, tbe eminent builder, from the designs 
uf Mr. T. H. Wyatt. 



ON WATER AS FUEL. 

This seemioglT strange idea originated in an occasional remark of 
Sir Humphrey Dav^ — Ibat on tlie problematic eihaustiua of cudi, meu 
wiM buve recuurite lu the faydrogeo of water as a means uf ubtaioiog liglit 
and caleraction. As the gas used for Ugliting consists of b>drug«u and a 
htlle cartwD^t is ooly the latter which would have to be added^ after the 
water bad been decumpo^d into ils elemeatary parts. M. Jobard, uf 
Brussels, was tbe first wbo eitracted frooi water a gas, of twice ai great 
an illumiatng power as that obtained from cual. Tbia gentleman pruUuces 
hydrogen gas by the decumpusilion of vapuur, |>as«ing tbrough vertical 
rctujU 111 led wilb coke, being in a state uf wbite beat. Aod at the mo- 
mentuf the iiydrogca beiug ibua formed, it is mtxcd with a little carbunie 
acid gas, obtained by the distillation of oil, tar, or naphtha, or other coarse 
substance, bilberto iiieleas in the gas manufactory, lo the DnlUtin dm 
Muiie d'Industru, M. Jobard's metbod has been amply detailc<J. He 
says that at tbe expense of one peuuy worth uf oil, a light may be obtained 
during twenty hours, eqattliag that of tea tallow candles. Lren cuoccd- 
jtig ihdt M. J{jhar<rs discovery has not quite attained the object of using 
water for light, fuel, ace, — still, il has dune sometihing towards it. — Ttiea* 
ideas lead u» lu a calculaliua of I'rof. Faraday, that the elcmenti of a 
single molecule of water contain t)UU,UOU charges of an electric battery, 
cuasisUug of eigbt tfonghs of twu inches ja lieight, and sii inches iQ 
circunvfereace. At the auiount of these siumbering funes, the human 
mind is siurlled ; because if we Bhauld ever be able to elicu and make 
them Mtailuble, tbe |)ower of the mtijhiieat steam engines would dtrindU 
to nollniiit — and (bus, ends would be aliaJued by the means uf things 
Si^emiugly inlting and wurtbless, which caonol now be accumpliabeJ l>y 
any sacritice or exiicuse. 

J. L T. 
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STABILITY AND STRENGTH OF HrNGERFORD BRIDGE. 

ptrplv ta the Ob)ecUoot raised la the " CIrll EnglDrer anU Arvhiircri Journal" Of 
DMOabcr. llM6, to the Analytical IiiTeitlgatlooa and Dynamical ObecrraliDni. ciiutaiited 
la iIm Puaphlei rnllUed " MelropolllBn Itrldgta," thowlnu the Defects and Iniufflclcucy 
«r B«ng«rft>ni Brldg*. by Sit Howard Uouglaa ] 

'* Id the pamphlet eutitled * Metropolitan Bridges,' &c., it U iatimsted 
tlul, at the lop^ of the piers of Huogerford Bridge, there eiittt horizontal 
fgrcrs, repreiienled by a — a', by which lhos« piers arecoatioually straioed; 
■od which, in cous«queDC« of the coocossioDS produced by the vibrations 
of the Bridge, may allimately destroy Iheai. 

Cooceroiag these furces some explaoalioas will presently be giTen ; but 
lUt in a well writlao paper which appears in the Civil Engineer and Ar* 
ckitcct'M Journal fur December, 18-lG, an attempt has beeD made to shuw 
that the danger which might arise from these forces is obviated by llie 
frictioD rollers under the saddles to which the chains of the bridge air 
attached at the tops of the piers, and believing (hat there is ground for 
coDsideriog the effect of the saddles id diminisbiog the strain to be very 
small or nothiog, we feet it iocumbeDt on us, first, to say a few words on 
this subject. 

It is much to be regretted that experimeDla on the friction of cylJndrJCAl 
roUers are as yet too few to allow any precise determination of its ralue 
to be fuooded ou them, yet such experimenta are not wanting; and from 
those of Coulomb priucipally may be obtained approximations which will 
suffice for the present [lurpose : it may be admitted, in fact, agreeabty to 
many of the esperimeuts made by that distinguished philosopher, that the 
firictiOQ of rollers varies inversely as their diameters, and directly as the 
preHore* which they support. Now, suspending equal weights on oppo- 
site aJdeB of a cylinder by means of a string passing over a pulley to which 
the cylinder served as an aKl<>, and then applying uo one side additionat 
weight* sufOcient to overcome the friction, Coulomb found the values of 
that element for wooden cylinders of dilTereot kinds and sizes ; reducing 
these, by the first part of the rule above mentioaed, to cylinders four inches 
diameter, which is the sixe of the rollers under the saddles of Hungerford 
Bridge, the friction of wooden rollers is nearly uoe-hundredLb part uf the 
weight. This agrees with the experiments made by Mr. Babbage on 
wooden rollers, if as usual we estimate the power requisite to draw a body 
borioootttliy on a sledge to be one-quarter of the weight of the body. But 
«il these experiments having beeu made with cylinders compressed by 
weights which are comparatively small, Ike above estimate is far less than 
it would be under the enormous pressure to which the roUera supporting 
the weight uf a suspension- bridge chain are subject. 

The experiments uf Coulomb on iron axles lurniug between cheeks of 
copper give for the friction of metallic rallers a value bearing a much 
higher ratio to the pressures Ihaa that of wooden rollers : the diameter of 
hij axles was 1--1§ in. (English), and the friction, without grease, was one- 
sixth of the weight ; this value, increased in the ratio of r4G to 4, gives, 
for the friction of iron four-inch rollers, one-6f\eenlb of the weight or pres- 
sure. It would seem, therefore, that the friction of such rollers, even in 
ctrcara»lances far more favourable to the freedom of their motion than 
tbo»e of the rollers under the saddles on the piers of Hungerford Bridge, 
eaaoot be estimated at less than the quantity last named. Now the pres* 
•ure in the vertical direction, arising from the weight of the suspending 
chains on the tops of the piers on each side of the centre of Hungerford 
Bridge, heiug estimated at 850 tons, it must fotlow tliat the frictiou and 
inrrtta of the rollers are together equivalent to nearly 57 tuns; or strains 
St the top* of the piers, to that amount, may take place before the saddles 
will move. What has been said must be considered us independent of the 
increase of resisting power in the rollers, arising from the probable allera- 
ttonof their figures and the indentation of the planes on which Ihey rest, 
in consequence of the great pressure to which they are subject, each of 
the twenty-five rollers* under the saddle bearing oue-twenty-fiflh of the 
weight ou that saddle, or above 17 tons. The resistance arising from the 
fijTce of cohesion may also, in time, become sensible under such pressure. 
The estimate uf tiie friction of rollers ou the pier of a suspension-bridge 
which, in the paper referred to, is derived from that of a railway carriage, 
is by no means admissible : as well might it be assumed that the body of a 
railway carriage, if moving on rollers four inches diameter, would hate 

* TlM«e obtervatSon* anr all made with refennce tu an accurate plan, ihowinf , In 
detail, the prjuriplc and coDitrucilon, ripration, plan, and end view or tJ • mUcIIis oi> tti« 
Itfpa o< the piria t the glrdcn, ibc cacipling bolu, and aiU|i»naIoa roda, (be boUllDg down 
(iftfcta. &c. : and very accurate observatlooa hav« been made, by nrhlch it ipi<«Hra that 
ib«v la rrry little. If say, ihlAioff of tbe saddles, since the bridge was coiutrucied. as 
1aipac*SI, 



only half the friction which it has on its wheels. A railway carriage maj 
be considered as moving on rollers whose diameters are tea or twelve limes 
as great as those of the bridge rollers ; and, if any comparison could b« 
made between cases which are so much unlike, it should be inferred thut 
the friction of the Bridge rollers, instead of being half that of a railway 
carriage, should be ten or twelve times as great. 

By an oversight, it was stated in the pamphlet on ' Metropolitan Bridget 
Jcc.,' that the sidn chains of Hungerford Bridge have the same droop or 
deflexion as those in the centre ; whereas, the side chains, being carried 
below tbe level of the road, the droop is greater, while the buriJtoutal 
length or »pan is nearly equal to that of half the centre chain : the infe- 
rence drawn from the difference between the parts of the chain, is, how- 
ever, correct ; the value of a' being still less than than that of a. This ia 
manifest from tiie approximative formula which is given in the pamphlet ; 
since .1* is small when compared with 3y', and the whole numerator is 
divided by an increased value of 6x. But if tbe weights suspended froiu 
the central ami side chains be taken into consideration, the value of a' 
relatively to a will be much le»a than that which would result from merely 
subsiitutiug the augmented value of x in the formula above alluded to. 
For tbe weight uf half the chains and roadway between the piers being 
estimated at 500 tons, while, between either of the piers and the abutment 
on the laud side, the weight of tbe chains with the portion of roadway 
which they in part suspend, and in part support, is about 350 tons :* then, 
still, for simplicity, considering tbe carves as conunon catenaries, and 



using the correct formula for horizontal tension, viz., a = 



:tx 



in which 



4, the length of the chain between the points of attachment (in this case, 
(he length between the highest and lowest points of the curve,) may be 
taken to express ihe weight of the chain and loading between such points. 
It is evident that a' will be less than a, boUi on account of the smaller 
value uf » and the greater value of x. 

It is, therefore, very correct to say that (here exists a foroe of consider- 
able iiileosity, expressed by u — a', which is constantly acting towards the 
river at tlie top of each pier, and which nay ultimately bo tbe cause of 
)l9 destruction. And though it should be aduiitied that niutiun may take 
plane in the saddles so as to produce some cooipensalioa to tbe excess of 
strain towards the middle of the river, yet the elfect of such motion would 
be far from equalising the contrary strains. In the actuai state of the 
Bridge, the burizootal leosiun of the side chains at each abutment is about] 
eleven-tweuty-tiflhs of the like tension uf the centre chains; and a move- 
ment of the saddle to the extent of eighteen inches towards llie river, 
while it would diminish tbe horizontal tension of the centre chains by about 
one eight part uf its value, would increase that of tbe side chains by ona«| 
hundredth part only ; and this is the whole extent to which the compensa- 
tioo alluded to in the Civil Engineer and ArchiUet't Journal for Decem- 
ber (p. S05, col. 1.) would amount. It may be observed, that a strain 
which should cause a movement of a saddle towards the river to the ex- 
tent of eighteen inches, must be accompanied by a descent of the lowest 
part of the centre chain as much as six feet vertically. 

The effects of the strains at Ihe pier heads may, obviously, with propri- 
ety, be determined by the parallelogram of forces as explained in tbe liftii 
page of the 'Reply* adiressed (o the Editor of the Ciiaii Engineer and 
Archittct'a Journul ; and of such rcioluion uf forces an instance occurs iu 
tbe description of a Jib-Craoe, which appears iu that journal fur Decem- 
ber, lii40, p. 367. It is not, however, tu be suppused that a pier of brick 
or atone is overturned as if it were a vertical rod, capable of turning on a 
joint at its lower extremity only ; this is an effect which can scarcely take 
place in such structures ; but cootiaual pressures and accidental strains at 
tbe head of a pier have tendencies (o destroy the adhesion of the mate- 
rials, and cause the pit^r to fall in ruins in consequence of a fracture taking 
place at tbe point where the fulcrum of the leter may be situated. The 
position of such point will depeud upon the construction of the piers, and 
those of Hungerford Bridge are not solid io all their height, but each is 
perforated at a certain distance above the roadway by arched openings at 
right angles to one another, so that the top of tbe tower with tbe saddle is 
supported only on the four portions of tbe side-walls ai the angles. 

This construction renders the towers far less strong than they would bav« 
been if solid, and makes it very probable, that, in the event of undulations 
of the bridge producing t pressure even less than that value of a— a' which 
has been above found, fractures will take place in those portions of the side 

• It inuat be obserred, that ihia portion o( the roadway, which la equal In length to 
half the distance between tbe piers in the river, la tappoiied at both lia eiiremiuea. 
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tralU; while it is not impo»»ibIe that, from unequal leitlementi in the bed 
of the rirer, combined with itnuDj at the topt of the towers, the latter may 
be wholly overturned.* 

From the eitimate wiiich has been made of th« weight, (850 tons) on 
either of the pairs of uddles, and the horizontal pretttire (57 ton«) which 
may take place before the aaddles will moTe, it may easily be computed by 
the paralltrtogram of forces, that in either of the two tovrert on one side of 
the centre of the bridge, the diagonal which represents tbe resultant of the 
forces would make towards the river, an angle of 3° 49' nearly, with a verti- 
cal line passing through the centre of the saddle, and that the value of the 
resnitant for one tower only, is 429 tons. The direction of this resultant, if 
produced, would fall within the bue of the tower and therefore the latter 
may seem to have sutfident stability ; but if, in the tower, a line be drawn 
from the top of a saddle to the font of the opening, towards the river, at its 
middle point, that line will muke aa angle of 22° 4i' with the resultant just 
meotiooed ; therefore, multiplying the pressure in the direction of that re- 
snitant by the cosine of this angle we should have 395 tons for tbe pressure 
thrown obliquely on that side wall of the tower. Such a press\ire, being but 
ilightly counteracted by the tenacity of the walla on the other sides of the 
tower, would be snfBcient to cause the wall to bulge towards tbe river, and 
would prostrate tbe fabric in mins. 

Under the enormoas pressure which the saddles have to support, it may 
be presumed, that these have scarcely moved from their places since the 
construction of the bridge, having experienced only the slight agitations 
produced by the smalt number of foot passengers who have hitherto been on 
it at one time, and it may be readily admitted that, as yet, the stroins on the 
pier-beads have produced no effects which appear to be detrimental to the 
atability of tbe bridge. Hut tbe case will b« difTerent should even such 
•trains be long continued ; and no one can, without dismay, contemplate the 
probable consequences of failure should such abridge be frcqurntl;- subject 
to tbe sudden rufbes on it of bodies of people, and the rapid movement of 
numerous trucks and other carriages, laden with baggage, proceeding from 
the main terminus of the several stations and roads leading from Kent. Sus- 
sex, and the south-western counties, which it is proposed to establish oppo- 
site to Ilungcrford, and for which it is imagined this bridge may serve as & 
viaduct. 

Melancholy instances of the fatal consequences attending the failure of 
these graceful but treacherous structures, are too frequently takiug place. 
Mr.Trollope relates,t that while be was in the West of France, a suspension 
bridge over the river Dordogne gave way, at the time that a heavy van was 
conveying, to tbe place of their destination, criminals who had been con- 
demned to tbe gallies, when the unhappy persona, being unnliie to disengage 
themselves, were all drowned ; and an account of a still more lamentable 
occurrence is given in the Citil Enginftr and ArchUeet't Joumalf for Jan. 
1847, page 31. The suspension bridge recently completed at Jiogurotcby 
near Jessore, and the iron-work for which bad been obtained from England, 
gave way at a time when 5 or COO persons had assembled on it to witness a 
poojah, and when three boats were passing tinder it ; the sad accident was 
caused, as in the case of the Yarmouth catastrophe, by the whole crowd 
suddenly rushing to one side of the bridge; and it is reported that 100 per- 
sons were killed or drownded. 

But a case which must be considered aa one of tbe highest importance on 
sccount of the lesson which it offers with respect to the instability of sus- 
pension bridges wheu the great strains to which they, above all other bridges, 
are liable are not duly counteracted, is that of the Pont det Invalida, which 
was constructed across the Seine, between the years 1824 and 1826, and 
«htch immediately upon the centering being removed gave way, so as to 
render its entire removal a measure of necessity. 

The span of the bridge was about 557 feet, and the deflexion of the chains, 
in (the middle, nearly 33 feet. The dimensions of these were more than 
sufficient to enable them to resist the tension to which they would be sub- 
ject ; but tbo chains vcre supported on the tops of four Egyptian columns, 
(of which tbe two at each extremity of the bridge, were connected by iron 
braces,) and, descending abruptly from thence on the land side, they passed 
down a deep pit formed in masonry, to which, at the bottom^ they were 
firmly attached. 



• The pirti rwt upon ihe natural jravdly bed of ihc river, like Ihos* of WwtmlnslcT 
bridge I furrouDded by ihcet (tiling driven. It U *uld, Cflecu feet » an expedient wlilcli 
lilt not. hoiverer. pr«>vciil4.-<l llie lubiideoce ind ruin uf the two main pirra of We^tinln- 
•icr brlilgr. Though ttie towtra of HuDgarford bridge were erected La cofier-duns, there 
la DO piling uademeatli. 

t A Sunuacr In Western Frooct, vol. i, p. tfD. 



If mere strength, unaccompanied by equilibrium, conld have ensured ata- 
bility, this bridge ought to have stood, a monument of elegance. But though 
here, as in Hungerford Uridge, there was an effort made, by permitting tbe 
chains to slide on the tops of tbe piers, to produce a compeniation for an 
excess of pressure on the bridge, yet experience has shown that such com* 
peosation does not take place ; and it is evident that, in consequence of the 
great friction, the horizontal pressure towards the river, is allowed to take 
effect at tbe tops of the supporting piers or columns ; that pressure, («— s' 
above,) combined with the normal or vertical pressure of the chain, produced 
a resultant force which overturned the piers.* 

It is remarkable that tbe project for the bridge was aanctioncd by the ap. 
proval of a commission constituted of engineers, in the department des 
Fonts et Chauss^es, and that its construction was superintended by two en- 
gineers specially appointed for the purpose, as well as by the distinguished 
projector himself. It is painful also to reflect, that the failure of the bridge 
pressed so heavily on that talented individual as to cause his prematare 
death. 

The writer of the article in the Civil Engineer and Arekiltct'i Jovrnal, 
endeavours to show, that the dangers which may be apprebetided from 
vibrations, undulations, sadden additions of weight, and rushes of people, are 
rather imaginary than real, and treats this question as one purely statical, 
considering the bridge as a rigid, solid, inflexible structure. Out it is clear 
that ill all the preceding cases, as well as those of North Yarmouth and 
Broughton, the catastrophes that occurred, arose from tbe dynamical effects 
of oscillations and undulations ; these the writer entirely rejects, on account 
of the difficulty of investigating and determining mathematically tbe effects 
of the forces, which ought to be taken into account, from tbe mutual action 
of the tlexible bodies on each other. There is no doubt that it is extremely 
difficult to investigate these dynamical effects, and to assign precise valuei 
for them ; but are we therefore to reject them altogether, iu determining the 
strength which should be given over and above that which is required to 
sustain the statical pressure, and are we to make no allowance whatever for 
the additional strains which the dynamical effects produce ? It might as well 
be said, that no considerations, with respect to the action of winds and 
waves of the sea, ought to be made in erecting Piers, Light-houses, &c., be- 
cause we cannot estimate exactly their dynamical amounts." 

The above is Sir Howard Douglas's rejoinder to tbe remarks mode by as 
upon his former paper in this Journal. As might be expected of two dis- 
put»ntB who set out, open to conviction, and determined that the discussion 
shall never digress to topics foreign to tbe question, there remains now but little 
difference of opinion between us. We think that be has made out a strong 
prima facie case for the necessity of determining,, by actual experiment, 
whether the " shifting saddles" be really cf&cient for their proposed object* 
At tbe same time, we still think the borisontal friction overrated : it is diffi- 
cult to suppose that the rolling friction of wooden cylinders cau be less than 
that of iron cylinders, and "the experiments of Coulomb on iron axl«</*iu- 
eluded (we presume) the effect of ruiiing friction^ and therefore are not 
strictly analogous to tbe case before us. 

The fact is we are contending in the dark. To make anything like an ac- 
curate estimate of tbe friction of the Hungerford Bridge saddles, we must 
not content ourselves with the confessedly inadequate experiments which 
bave been hitherto made, but ought to make a direct experiment upon the 
Bridge itself. When tbe consequences of the failure of a Metropolitan 
Bridge are considered, it will not seem unreasonnble to ask that this inex- 
pensive investigation should be undertaken. Even supposing it ascertained 
that the saddles move with the greatest facility when the Bridge has its ex- 
treme load,t tbe mere fact of satisfying the public mind would be ample re- 
compense for tbe trouble and cost incurred. Not only ought tbe Bridge to 
be secure, but every one ought to he satisfied that it is secure. As far as 
we know, Hungerford Bridge has never been ia any wayprovecf by heavily 
loading it. 

By analogy, from what little is known of rolling friction from former ex- 
periments, it certainly still seems to us that tbe ttatical effect of the friction 
of the saddles would be small. But friction, like other forces, may be of the 
nature of impact. A crowd luddenly running from the side spans to tbe 

* Thli description of M. Nivte n' brJdgt is takan from ao accurate plan la my poaae*. 
•Ion, (bawlag. in deuil), the conttracUon and dlmenitun* of lla aevcral part*. The tme 
caoacaofita dcilructiou wete, thi; inequality of the angle* fomied by iha chaloa, wUIilbe 
vertical lloea, at tlie luwera, aod tbe Insufficiency of theae at tbe abuUueflt*) huih of 
which defects exist In conatdcrable dcgrcea in Hungerford bridge. 

t If thii were foand not to Im tba caae, many mccbaoicsl oontrlvaocea might twmg- 
gesud for diminishing the koftasoUl atnOa on tbe plcroi 
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centre ipkn of the platform would produce a sudden or impuUive horizontal 
force on the top of the piers which could never be estimaled from statical 
prinriplM. There is, moreover, the apprehcnMOU of the rotleri hecotning;, 
from long dlsote, lettted and fa«t iu their placfl, by indentation, the accumu- 
latioa of rust, or other foreign lubitances, &c. : from not being called into 
Actioa under ordinary circumstances, they might be inoperative jast at the 
time when they were wanted.* This point ought also to be examined ex- 
perimentally. 

We have coofined our atteotion almost excUialrely to the stability, and 
have said little of the strength, of the Bridge, The followiog seems a 
simple and iMtisfactory method of ascertaining the tension oT the tnaJo 
chains at the points of suspension. If ( be that tension, I the load borne 
by each half of the main chain, aod $ the inclination to the vertical at the 
point of BospensioD, we know that 

t. cos 6 — 1,QT t — I. sec 6, 
whatever may be the form of the chaio. Iu other word^, we may ascer- 
tain the tension of the chain at its highest puiat, by multiplying half the 
total load by the secant of the angle at which the chaio is inclined to the 
vertical at that point. The advantage of this method is, that it is inde- 
pendent of any assumption respecting the form of the catenary, and is 
Stiiclty true, if we suppose what, in fact, is the case, that no part of tlie 
load is sustained by the pUtform itself resting on the piers. In answer 
to an applicatiuo for the value of the angle in liuogerford Bridge, we 
were promised the particulars by Mr. Brunei, bat subseqjuently found that 
he had httu too much engaged to send them. Probably, the sahject (the 
mere question of a few hundred lives) was too trivial to engage bis atten> 

ere are many points in Sir Howard Douglas's paper on which re- 
a might be otTertd, but, for the sake of brevity, we refrain from 
making them ; though, in one or two cases, our arguments seem to have 
been somewhat misunderstood. Hovrever, there can be no doubt Umt, if 
the traffic of Hungerford Bridge should appear likely, from a change of 
cireomstaDces, to be bereaflLer greatly increased, the question will engage 
the atteotion of those who have more power than ourselves to demand 
Isformation upon it. The inquiry which Sir Howard Douglas has per- 
■oaaily undertaken (notwithstanding great obstacles), has, we believe, been 
nost minute and lahoriona : such exertions can have no possible object 
but the public security and the advancement of engineering science, and 
ought, therefore, to be appreciated iu proportion to their diainterested- 



t The powerful etttcl of tbe accumulation of niit and concretions (■ fkvqucntlv eX' 
MblUd In a atrilrln^ dcgrrr In the scixiiid or aubiUllary ■afety^valvM ofateam boltera. 
tlMM rmlvc* are neT«r called Into u** ««cept ''^ uautual «inerg«Dcl««, and then, froiu; 
toof dlauae. art oltcB clogg»d and ttlcic fait, notwilbatandlog the very %ttt\ prMiure •x«rc- 
sd (0 op*a tiMDn. 
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HISTORY OF ENGINEERING, 
R5 J. Bknnte, President of the IiisxiTtmoN or Civil Ekcinesbs. 
(^Continued from page 55.) 
Drainaoe. 

In works of draining extensive districts of low marsh or fen lands, the 
Romans, with their usual eneriry and ability, pffected much, and the Po- 
dike, Caer-dike.and Ibe embankment of the Thames, amongst other works, 
are good examples. After they left the country, it relapsed into its former 
stale of barbarism, and so remained for age?, onlit the art of drainage may 
be said to have been lost. Upon its revival the Dutch', from necessity, had 
become extremely skilful, and were celebrated througbout Kurope at a re- 
mole period, almost before engineering commenced in Great Britain. CJn 
account of the proximity to England, nnd their experience in these kind of 
works, when it became a question of draining the extensive districts of law 
narshy land on the east coast of England bordering upon the Humber, Ihc 
Witharo, the Ancholme, the Wclland, th* Nene, and the Ouse, it was. na- 
tural tliitt recourse should be had to thn^e who, from their &kill and rxpe- 
rieoce. had already acquired such rfputation as the Dutch; accordingly 
we fio<l, ill the rei^n of Charles the First (when it was determiued t<» flrmit 
the grtiit level of the fens, afterwards CHllcd the Betlfdrd Level, from the 
name of the EarU of Bedford,) Cornelius X'ermwydeu came over from Hol- 
land, and after draining the level of Hatfield Chase, adjoinint; the Trent, 
aud acqairiog considerable celebrity and influence, was knighted by the 
king. He planned great works in IGUl, at the Bedford Level, for Francis 
Earl of Bedford, htit the execution of Vermuydeu's plans were jircvented 
by Um Civil U'ar, and were afterwards carried into effect by William, the 
MOMHor to Francis, Earl of Bedford, after much discussion and contro- 
Tcrt7, and were successful in draining the level to a certain extent. The 



plan in 16S1 consisted in placing a sluice across the River Ouse, at Den- 
ver, about IS miles from the sea at Lyon, where the Ouse enters the Great 
Wash, so as to exclude the tidal waturs, leaving the channel of the River 
Ouse, above that sluice, for discharging the fresh waters only ; these it 
was proposed to conduct from all parts of the lan<i by small lateral draina 
or canals, curried to the river in as direct cuur>>e& as practicable, having^ 
sluices at their junction with the river, to prevent the Hoods from eoteringj 
them and covering Ihe adjaceut lands. He also cut a new chauoel, aliouti 
20 miles long, called the Bedford, or Hundred Foot River, fur a part of I 
the River Ouse, from Ihe point where Denver Sluice was erected, to th«/ 
old channel of the Ouse, at Eurith, where anuilier stanch or sluice wafi 
placed fur preventing the tide from going beyond that point. 

A'ermuydeo considered that by adopting this plan, and having unly the 
fresh waters to contend with, he would gel rid uf that most powerful enemy 
to drainage, ttie tide ; and tiieo, having only to deal with the fresh water, 
he auUcipaled no dilhcnlty in accompliahiug the complete drainage nf tho 
laud. Fur a time the plan nu8w<>red tolenibly well, and t-flected cousider- 
able improvement in Ihe drainage ; but he overlooked! the important facta 
that the tidal waters formed the most important agent in keeping upeu the 
channels of the rivers, in preserving a good outfall fur (lie drainage waters 
to the sea; that by excluding the tidal waters, the cbaoael of ihe rivers 
would suffer, iu proportioa to the quantity of water which was thus ab« 
slracted from them, aud that thus in time they would become incapable of 
eOVctually discharging the drainage waters ; that the outfalls of the rivers 
would also sufTee in the same proportion, and then Ihe marsh- land districts, 
depending upon 4hefn for their drainage, would revert to their former in- 
cflicieat slate, and so it happened with the Bedford Level. The moutJi uf 
the channel of the River Ouse, whtcb is the chief outfull for the drainage 
of the district where the Bedford Level is siluate<l, being deprived of its > 
accustomed aud natural scouring power of tidal water, became so obstractcil ' 
by shoata that the land waters could not pass oiT to the sea. lo proportion 
as the drainage became defective in process of time, as it necessarily did 
under the system adopted, windmills were erected to work scoop-wbeeli^ 
with a lift of 4 or 5 feet, for raising the water out uf the lateral canals into 
the river. In 1713, Denver .Sluice was undermined and blown up by th» 
fluods, and Ihe tide recovered, to a certain exient, its ancient receptaclef,| 
and if proper measures had then been adopted, both the drainage and tha 
uavigatiou would have been restored lo an efficient stale ; but the sluice 
was rebuilt after a few years on ihe old system, and the drainage and navi- 
gation became deteriorated as before. During the past century the drain- 
age of the Bedford Level, as well as other districta, has been submitted to, 
aud has occupied in succession the atlenlion of the ablest engineers of the 
day ; among whom may be mentioned the names of Perry, Elatobby 
Grundy, (aolborne, Armstrong, Kiuderiy, iiineatoo, Jessop, Chapman, 
Page, Robert and Wilham Myluc, Huddart, Rennie, Telford, Walker, G. 
and J. Rennie, Cubitt, Rendt-1, and others. 

Amongst the most remarkable operations of this nature, may be men- 
tioned ihe works upon the river Ouse, for the purpose of improving the 
drainage and navigation, which had become seriously atfected by the ac- 
cumulation of sands ut its mouth, and the abstraction of the tidiil waters 
above-meationcd. The principal defect existed immediately above Uia 
towu of Lynn, where tlie river took an extraordinary bend almost at right 
angles to its general course, for a length of 5^ miles, forming almost a 
semicircle, the diameter of which was only 2] miles ; indepeiideully, more- 
over, of this circuitous course by which so much fall or iuclinalion of the 
current was lost, the channel was »o irrej^ular and dispcuporltonate in 
Midth, and so tmich encumbered with shifting sands, thut the tidal aud 
fresh waters wer« uuable to force their way through them ; thus the drain* 
age waters were penned up above, aud being unabLe to get olT, formed • 
trauquit pool, which during lloode frequently broke the banks aud inundated 
the surrounding country, iho channel, moreover, being deprived of its na- 
tural scour, silted up iu tlie same proportiuu. Iu order to obviate Ibis 
great and growing evil, ihe ablest eugineerti of the day were consuiied, and 
they uouniinously concurred in the opinion, that the ouiy sure uieaus uf 
providing a remedy wus to cut otf the bend iu the Ouse, by making the 
shortest channel between its two extremities. This plan was lir^t proposed 
by Bridgemau, iu the year 1724, aud was subsequently recommended by 
the variiDus engiueers of the day who succeeded htm. In Ihe year 1702, 
an Act was passed, after great opposition, empowering a certain body of 
Commissiooers to carry iuloeirecllhiiiv cut, vthuii wtis culled the Eau Brink 
Cul, the expenses of which, estimated ut about 8U,0UU/., were lo be de- 
frayed by a tax of 4d. per acre on Vie middle and south levels of the Bed- 
ford Level, oomprisiug about 3UU,t)lll} acres of land druioed by tiie Ouse. 
This great work was to have been carried into eliecl by Robert Alylne aud 
Sir Thomas Hyde Page^ but they disagreed as to the proper form aud 
diinensiuus uf the cut, and referred the matter to Captain Huddart, who 
decided between them ; so much money, however, had been spent in litiga- 
tion, thai the lax which was levied to pay fur its execution was exhausted. 
in 1817, another Act of Parliament was obtained, empowering certain 
Commissioners to raise additional and increased funds from llie lands 
which it was supposed would be benetitled by it, and the execution of tha 
work with its branches was iutrusied to the late Mr. Heuuie, as the prin- 
cipal engineer. The Eau Brink Cut, which was executed according to 
the award uf Huddart, and the works connected with it, were liatshed and 
opened on the lUth of July, l»Ul, and very beneficial efi'ecta, as had beea 
anticipated, immediately followed i the extraordinary wet winter of 1821 
whicii succeeded, proved its success beyond doubt, for £oon after the cut 
was opened the low water line in the Ouse, immediately above it, fell fivo 
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fe*», which nf^cpssarily produced a corrMponding incrrace in the fall or io- 
clinaUui) in Ihe currenr, atid lhu» (jaTc it increased velocity and power to 
scour away and remove the ubttncle's in the bed of the river, nod to dia- 
rharge a Kreatrr quamiCy of water Id the same lime, as well as a longer 
periud for discharging it, to the Rreal benefit of the country drained liy it. 
The tidal waters, moreover, beioj; freed frooj ihe shifting Band.o and ciiri-uit> 
oxti course of the old channel, and being confined in one inaaB in the new 
direct channel, acted with greater eflTrct ; finding their way up w^rdjit, and 
beciiniing united with the fresh waters io enlarging and deepening the 
channel above, Ihey kept it open to ita proper dtmengioos, and thus both 
the drainage and the navigation derived benefit from this great work. The 
iniprosement was carried still further, in adding ooe-tbird to the dimen- 
aiODs of the cut, particularly at the upper end ; by this means an additional 
fall of about 2 feet 6 inches was obtained, makioga tola! increase of about 
7 feel 6 inches in the fall of the curreot at the upper end. The efleit of 
these iinprovemeDta has been to increase greatly the produce and value of 
upward»ofSOO,OOCI' acres of laad drained by the Ouse, which otherwise 
could not have been cultivated. The measure, like almost all other great 
impruvements, eocoaolercd great oppoailioo at the time, and in order to 
tninquiliHe the feara of some and saliafy tbe prejudices of others, various 
minor interior works were provided, such M locks and weirs, for penning 
up the water, most of which, but for exiat log prejudices, it would have 
been belter to have dispensed with, and to have removed Jienver aluice, 
raisin^ tbe banks on the various rivers above, so as to have reslurcd thera 
to their natural atate, atid thus by admitting a greater quantity o( tidal 
water, to have scoured out Ihetr channels, aod thereby have enabled them 
to carry off the drainag^e waters more efTectually. 

A similar operation was executed by Telford aad Eetinte, oti Ihe river 
Nene, in 1829, at the Neae outfall, which coiuroeDcci about five miles be- 
low U isbeach, and terminaiea at Skate's Corner, a length of nenrly 5 miles, 
where it juios Ihe great estuary of the Wabb. Tbe beneficial effects of this 
work have been very extrrtordtuary ; the low-water mark baa been lowered 
Iti feet 6 inches, and a district of alcove 100,000 acres has been completely 
drained aod brought into cultivation, which formerly for ll)e greater purl 
of the year was little better than a stagnant marsh ; the naviguiinn haa 
beeu so much improved, that the tide rises 14 feet at Wisbeach, and vess<>li) 
of 200 tons are now enabled to come up to that town, where previously the 
river was only navigable for snisll sloops; and at Sutton Bridge, 8 miles 
lower down, vessels of above 000 tons can arrive where formerly there was 
only water for vessels of 200 tons. 

The river Nene having been thus improved, so as to enable it to carry 
oH'ihe lidal and fresh waters, an extensive plan for ihe interior drninuge 
was designed and carried into etTect by Tetfurd, in 1830. It coroisted uf 
one main drain of proper dimensions, with two subsidiary drains of smaller 
capacity, extending above 20 miles, as far as Thorney, to bring down and 
dj»chari;e all Ihe water from the low fen land districts into the upper end 
of the new outfall, by means of a capaciuus new sluice with self-actiug 
gated, which Cuntjoues to discharge the water from the drains into the Nene, 
so long as the levet of the water in iht: drain is higher than that of the 
river ; but whenever the water in the river is higher, the sluice-gates close 
and prevent the river water from eoleriug. This pluu of Telford's resem* 
bled one previously proposed by Reouie for the same object, but which 
Whs upun a more extensive scale, aod was accompanied by ihe important 
addiliun of catch-water drains. 

In 180C, Kconie proposed and carried into effect a complete system of 
drainage, for an extensive district of fen-land, called the East, U est, and 
Wililmore Fens, burdering upiu the river Witham, into which they drained, 
about 10 miles above Buston. Heonie at once perceived the defects nf the 
W'libatn as a means of drainage aod navigation, and decided that until the 
river was improved by sborlcoio); its course and increasing the capacity i>f 
ita channel, the complete drainage could not be efTected. This plan he 
proposed, but the opposition was so strenuous that be was obliged to aban- 
dun il, and to carry his tnaio drains into the river below Ihe town of Bos- 
ton : he divided the drains into twu classes; one set he technically termed 
catch-water drains, which runiiiug aliiug the base of ihe hills surroundinf>; 
Ihe low lands, intercepted all the highland waters, which, desceuJing with 
great velocitj, would soon have overwbt-lmed the low lands, io addiiiun to 
tho water fulling upon them according to tbe extent of thtir surfaces. 
These high land waier^i were coiidurted by the calcb-waler drains into a 
niaiu drnin, which discharged the waters, by a edf^acting sluice, into the 
Wtllium immediately below Boston; the low land waters thus freed from 
tbe liigh land waters, were conducled by separate drains into anulhrr main 
drain at Hohhule, about 3 miles lower down the Witham, where there was 
more fail. By this means both classes of waters were discharged without 
inlerferiug Willi each other; uieaus were also secured of discharging all 
the water by the lower drain at Hobbole, in case it should be found necea- 
sary, which uliiuately happened, and it was made of additional capacity 
for that object. The district was thus completely drained, and from a 
stagnuoi mursh was convened into corn-tielcJs, 

The Withaiu being left to itnelf, became silted up in 1827, as had been 
foreseen liy Kcnuie, and the neap tides scarcely fluwed above 3 to 4 feet at 
Itosion. The channel was then improved as recommended by bim, and the 
river is now lu such a stale that vessels drawing 12 and 14 feel arrive at 
Boston, and the whole country drained by the Hithani bos been propor- 
tionally benitilcd. 

lie prtipohed n simitar plan for the improvement of the Great Bedford 
Level in IbU, the cust of which he estiuiuted at l,188,lb9<. ; but uoforto. 
nalei) fur that dl^ti-lct it Las never \tt been carried into eifecl, although it 



would have amply repaid the ontlay. The origin of the above eysleia, it 
is believed, is due Io Heunie, although it is said by some that the Kom^ns 
emplojed catch-water drains, and the Caer-dike is quoted as an example : 
it IS, however, by no means clear whether it was not merely a navigable 
canal to connect the Nene and the Witham ; at all events, the system, if 
ever it existed, had long been abandoned, aod the revival, at least in mo- 
dern times, is due to bim. He also proposed the drainage of the Hatfield 
Chase and Anrholme districts, and Komoey Marsh,* lloldemesae, and 
other districts upon similar principles, where drainage had been tried and 
bad only partially socceededl. 

After mature consideration and experience, it appears that the safest aod 
most certain principles uf drainage and navigation are: — The improvement 
of tbe channels aod ontfatls uf the rivers, as far as may be practicable, fur 
tbe free admission and discharge of the tidal aitd fresh wiilers ; with in- 
terior drains, well laid out, of proper proportion and capacity for the low 
laud, and catch-waler drains for the high Und waters; and according to 
circumstances, tbe drainage and navigation may be combined or kept sepa- 
rate. 

Steam Drainage. — Where natural drainage could not be effected, or was 
only imperfectly applied, recourse was had to wiudmills and scoop wheels, 
as still used in Jiolland ; ihene were always adopted until I8'J0, when 
Watt's steam engine was successfully applied hy Ki'nnie to work a large 
Bcoop-wheel, for draining Bottishara l-'en, near FJy. Subse<iuently this 
valuable system has been applied and extended by (ilyon, Field, and 
others, to the threat improvement uf fen-lands, bji draining (he water lower 
beneath tbe surface than conid be done by windmills, which are now 
aliuost generally superseded bj steam engines; tbe latter can be used 
when required, whereas tbe windmills can only be employed when there is 
wind ; aod it frequently happens Ibat calms prevail during rainy weather, 
at the very time when tite mills are must wanted. 

W hilsl carrying out the improvements of tbe ontfalli aod mouths of 
rivers, it often occurs that large tracts uf sand aad mud may tie converted into 
fine arable land, fit for agricultural purposes, by accelerating tbe natural 
accumulation of warp, or alluvial matter, held in mechanical suspension by 
the water, and which, from Ihe absence of proper measures, is otherwise 
carried away without producing any benetit. The works for Ibis object 
and fur improving the drainage and navigation, if properly conducted, con- 
sist generally in regulating and confining the channels of the rivers, through 
the sands below high- water mark, to one channel, fur bolli the flood and 
ebb waters, and accelerating gradually the accumulation of alluvial de- 
posit, by jetties and other light works adjacent to thern ; in proportion as 
the deposit Rccumttlales, the works are raided until vegcUilion appearA, 
which generally take5 place about Ihe level uf high water of neap tides, and 
then the land is embanked from Ihe sea. The system of warping or arlili- 
cially soiling bud land where Ihe levels will permit, has been practised fur 
m^joy years along the Trent, Uuse, and Hum her, with considerMhie success. 
I'he operulioo consists in admitting, through sluices and caoals made fur 
the purpose, the water charged with nliuvml matter in su»peusioo, to the 
lands to be warped, which are surrounded with enibankuieuta, aod after 
having deposited tbe alluvial matter the waters are conducted away again 
to the river ; this procesi* is repealed at intervals until the lands have been 
sufficiently warped, aud thus lands which, in some cases, are aituatard 
several miles from the rivers, aod were comparatively worth little, liava 
become extremely valuable. If these operations be judiciously conducted, 
the ontfalls of the rivers, and the harbours and draina>;e and navigaiion 
depenJing on them, may be greatly improved, and the land gamed during 
the operation will, in many cases, amply repay Ihe cost of draining it. la 
Holland, and other countries, there is a great lield upeu : much depends 
upon the situation and other local circumstances ; considerable judgment 
and skdl is required in selecting the districts, and io properly applying tbe 
system, but its consequeoces are so important that it is well worthy uf the 
attention of engineers. A scheme of this kind upon an extensive scale ia 
about being carried into effect at the inoulh of the Uuse and Nene, where 
above SO.OUO acres uf laud will be gaiued, aud great improvement will be 
cti'ectt'd io the drainage and navigation of the extensive districts drained 
by the Ouac and Nene. Tbe saiae principle i9 applicable^ in some cases, 
for converting shoala into edective breakwaters. 

Machinery and Manufactdres. 

The iniprovenient and extension of machinery and maniiractures by nc»r 
inventions and applications have been immense smce the time of Smeaton, 
Previous to that period wood was aliuosl exclusively used in the construe- 
lion uf machinery. De»aguliers, Leupold, Gravesande, and other writers, 
have given descriptions of the best specimens of mills and machinery in ua« 
a century ago, but they were very defective, both in proportmn and con- 
struction, when compared with modern machinery for similar purposet. 
The inlruducuon of cast irou by >:>n>ealun, in 17 Jl, was a great step in ad- 
vance. He began by emplujing cast iron for ihe axis of one of his earliest 
windmills, in 17^4 ; then in 17till, for the shaft uf a water-Mlicd, and the 
main-wheel attached to it, fur boring caunun at Cjarroa ; cast iron alter- 

* The difficulties bcre are peculiar. In conicquenc* of the coait belog turrounded ' 

s broad t>rlt ol' looie »tilnKir» wtiub rcuileri tl nece»Eury to carry tbt drslaagc ws 

IttuugU tlic »fA liaiiks try tluM lunncln, » llli vairr* at itioir ouicr rslrrmltiet, eg as u> ba 
(urced op«n by the lijrilrauiic (irtg«urt: o: ttir tralvr. i>ynicliuicb Hcll, or ark-tiaulc, brre li 
well wuriiir of remark : It waa luimrd )u Itie Dutcli mannrr by atakn waltlcd together, 
and cunstaDtly reuulred rrpair) Il liaa (hire l)«eri luied vrllh moTie paving, at an ludiaa- 
tiuii ol about li to 1, whlcti aiunua nvil, auU tuuia tiietiuaiiy tht bcavf sesa to wtiich li 
is «xpaBvd. 
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wards was generally adopted for axes, bat as some oftbpin, which were 
iiaproperly made, gave way, ihe application of caat irao in other macfaioery 
was ID aome measure retarded, until \V att applied hia steam-engine to 
drive mills. The AHiion Mills, ccnstrucled by Benoie, in 17&I, and worked 
by Watt's sleam-eDgiDP, may be considered an the first complete esaniple of 
the emplo>meDt of iroo in every part of machiDery, except forthe teeth of ^ome 
of the wheels, which were made of hard wood, for working ioio the iron 
teeth of other wheels ; that example also showing the true form of teelb, 
with a fine pitch, aod adequate depth and breadth and adjastment with 
each other, so as to work well together with the least friction^ and the use 
of bevel gear, which is the perfection ofmoderu millwork. 

The great improvement ei]ected in the desigo, proportion, and constrac- 
Uoo of millwork, together with the steam-engine, enabled machinery to be 
driven with greater velocity, increased action, and dimtoiibed friction, and 
tbas greater eHect was produced with the same amouot of power. 

We are indebted to our honorary member, Professor Vi'illis, for his able 
investigation of the teeth uf wheels, and to Whewell, Moaely, Jamieson. G, 
Reonie (for his new cditioD of Buchanan), and others, fur their valuable 
treatises oo mechanical and engineeriog subjects. 

TSt Inr^ntiov of the Spinaing-Jennt^, by Hargreares, in 176T,, and of (he 
means of druwiug out the tibTcs of cotton between successive pairs of re- 
volving rollers in the waterlwist spinning, by Arkwrigbt, in nfiU, follow- 
ed by his system of muchiaery for curding and preparing fibres of cotton for 
spinning, in 1775, occu»ioiied a complete retolution in the arts of manufac- 
tnriog, and led to the establishment of the factory nynetn, with ita self- 
acting machinery. A sutitrwhat similar system had, however, been intro- 
doced in the Silk Mills at Derby, nearly half a century before ; but ioas- 
mach as »ilk naturally coosisis of a series of fine threads, it is only neces- 
sary to twiat or retwist them, in order to combine them together, which is 
a ver7 ainple operation, compared with forming the short detached fibres 
of ooHoD into a thread, wilhoul ihe aid uf the hand to guide them ; and to 
•coomplish this by ntuchioery was extremely difficult ; it was, however, 
vtry ingeniously overcome by Hargreaves and Arkwrightin different ways, 
both of which were combined together by Crumptoo in the mule in 1771. 
Arkwrigbt's water-spinning was subsequently simplified into what is tech- 
nically termed throstle-spinning, and together with his preparing machinery 
of 1775, was ado|ited for spinning worsted by TopUs, and for flax by Mar- 
shall. The carding machinery was also adopted, with suitable modifica- 
lions, for preparing short wool, Hargreaveti' spinniog jenny being used for 
spinning it ioio yarn for woollen cloth. The mule for a long while was 
only employed fur cotton, but was adapted by Kelly iu 171H(, to be partly 
Worked by power in aid of manual labour, aod was soon after improred 
so a* to spin extremely line threads. 

All these valuable iiiventions^ together with a multiplicity of otber in- 
genioB contrivances connected with the factory system, were completed 
and brought into exteusive use in Ihe short period of 20 years. Machinery 
for printing calico was introdoced by Peel, and perfected by others. Watt, 
in 17(i7, introduced chemical bleaching, which was aAerw&rds carried to 
great perfection by Tennant. Cartwrigbt^ in 1787, invenled clolh- weaving 
by power, although it was not brought into use umil twenty years after, 
and, in 1700, he invented machinery for combiDg and preparing long wool, 
tn preparation for being spun into worsted, Machinery fur dressing woollen 
cloth by teaxles was perfected, and Harnier invented machinery for shear- 
ing it in 1787. This has since been earned to greater perfectioa by Lewis. 
Bramab, in 1796, introduced Ibe hydraulic press, which furnished the 
nran* of pressing cloth, books, papers, aod otber articles with a degree of 
force which could be accomplisbod by no other means, and its geceral 
adoption has been of great service. Self acting machines for making but- 
ton-shanks were invented by Heaton. Boulton's large manufactory at 
Soho contained many inventions besides those of Wall. He invented ma- 
chinery for coining money by steam power in I71W, and erected a complete 
establishment at Soho, where, fur a long time, he executed contracts for 
coisiBg money for the British, and various foreign governmeuls, His plan 
for alamping the pieces cmsisted in exhausting air, by pumps worked by 
a steam-engine, from vessels properly adapted for (he purpose, and con- 
nected by valves with air cylinders, having pistons working the balance- 
beams of the coioing' presses. Hy opening a valve, air is exhausted from 
within Ihe cylinder, aod the atmospheric pressure aciiny, upon the piston, 
lams down the ecrcw of the press whtcb slamps the coin ; by re-admitting 
lir, the piston rises and with it tlie screw, thus producing an alternute ria- 
iog and falling motion so as to strike fruoi SU to GU' pieces per iniuule ; as 
the screw rises and falls, it works a feeding apparatus fur eupplyiag blank 
piecn, ready prepared for stamping, and aa fast as one piece is stamped it 
ii pushed off the die, and is replaced by another. The apparatus for cut- 
ting oat the blank pieces is of a similar description ; the whole is self-act- 
ing, and is a most beautiful aad ingenious cuntrivHUce. These improve- 
ments were introduced into the Kuyal Mint, at Tuwer Hill, which was 
constructed in 1810. under the directioa of Messrs. Uoultun and Watt, who 
furoisbed the steumengines and the coining machinery. The rulliug ma- 
chinery by Rennie,and the equalizing machinery of B«.rioo, constructed by 
Maudslay, complete tills mngnificent establishment. At Hi. Petersburg, 
Copenhagen, Calcutta, apd Bombay, Messrs. Buullon and Watt erected 
similar eslablishmenta, with rolling-mills by Ueunie, at the two latter 
plajoes. 

The whole of the above ingenious and valuable inventions, except power- 
weaving, had been fully carried out aod brought iruo successful practice 
before the eud of ihc last century. The brlllmut restilts which were obtaiDed 



from these inventions excited, in an intense degre«, the skill and ingenuity 
of a host of able mechanicians in the various departments above mentioned. 
The most minute operations were reduced to system by the use of ma- 
chines, and the high profits derived from manufacluriog by machinery, 
while the prices uf the articles continued the same as those formerly pro- 
duced by manual labour, occasioned a readiness before unknown to adopt 
all new machines, as well as lo extend and improve them. 

WaTER-W HEELS. 

The general introdnction of self-acting machines induced the construction 
of more extensive mills of all kinds, and rendered necessary the use of more 
powerful and better regulated prime movers. Water-wheels were employed 
as the moving power at the early establishroenls of Cromford, Belper, 
Matlock, Bakewell, Lanark, Cattran, Deanstnne, &c.; and whi-n the go- 
vernor was afterwards applied to waler-wheela by Strutt, at Belper, the 
motion and power were regulated with a degree of uniformity almost equal 
to that of the Eteam-eogine, aod water was rendered aa perfect a moving 
power as its natore admitted of. Renoie, it is believed, first applied the 
descending shuttle, by which the flow of water is regulated over its upper 
edge, so as to obtain the full benefit of the fall, iostead of passing under 
Ihe shuttle as formerly, whereby some of the fall is tost. He improved Ihe 
construction of the wheel, increased the widlh and diminished the depth of 
the buckets, at the same time augmenting the velocity of the periphery 
from 3 feet to 5 feet per second. By these means nearly 75 per cent, of 
the power was realised. SCrutt's improvements in water-wheels, executed 
by Hewes, consist in making them with slender iron arms and oblique lie- 
rods, with segments of teeth on the circumle«ence of the wheel, turning 
pinions with nearly the same velocity as cranks of steam-engines, and ren- 
dering (hem almost equally applicable. In this department Donkin and 
Fuirbuiro have also taken a conspicuous part. 

The Turbine, or a modification of the horizontal water-wheel, by Fuur- 
neyron,has latterly been introduced into this country from France, with, it 
is said, considerable success. The governor had been applied to wind- 
milla by Hooper, in 1780, and soon after Walt adapted it to his rolativo 
steam engine, which was thereby rendered applicable for lurotug milts» 
and its superiurity Co water, and every other power then kuown, became 
niianifest. The uniformity and certainty ol tiie movement, its capability uf 
exteniiiun to any amount, its apphcability to any situation, rendered ils 
adoptiou almuiit universal, and extended the sphere of manufacturing ope- 
rations from the weaver's cottage and the banks of the lonely stream, lt» 
large populous lowus, such as Manchester, Leeds, Macclesfield, and other 
places, wherever circumslances, independeot of water, were favourable for 
their adoption. 

The concentration ufmanafiicturingoper&tions, caused a number of small 
machines to be substituted fur those formerly iuipellfd by hand in work- 
men's cottages, and brought together in large buildings adapted for tliat 
purpose, and worked by one great moving power, and so cumbijsed with 
each other and Ihe building, as to r*;uder a spiunitig-mill, with its water- 
wheel, or steam engine, afid all its accessories, one vast and complicated 
machine. A new school for mechanics was thus formed, iu which far 
greater power than had ever before been applied lo machinery, was to be 
distributed amongst a number of delicate machines of the greatest variety 
of form and complexity, with some parts niiaute like clock-work, requiring 
every gradation of force lo drive ihem, and corresponding strength iu soma 
for resisting the largest and others the AmalJesC impulse. A new auU ex- 
tended field of inquiry and observation was thereby produced, which 
brought forward artists of every deBcription to contribute their aid, as tu 
one common stock of knowledge, fur the advancement of the new system of 
manufacturing, as well for Ihe invention of new machines and processes, as 
for the multiplication and improvement of those prcvionsly invenled, The 
ingeuious and valuable labours of Ihe great meclmiiiciaue of the last cen- 
tury have htcu moat ably ctjntitiued by their successors, many of whom are, 
or have been, our contemporaries, and nhu with a greatly extended sphere 
of application, have advanced in tlie career uf improvement with au almost 
unparalleled rapidity. 

Many new machines have been invented, and moat of those in daily use 
have l>een rendered self-acting or automatical, su ua lo require no further 
aid from man, than the meie act of presenting ttte materials to them to be 
inaDufactureil, directing their progress thruugh the machine, and disposing 
of them afterwards. The power loo/n, inveuted by C'artwright, iu 17B4, 
was afterwards improved by Austin, Miller, Horrocks, M'Adam, Laue, 
Bowman, and others, and its employment greatly extended. 

Rope iVachinerif. — Machinery for making ropes and cordage was in- 
venled by Cartwnght, Grimshaw, Chapman, and others, and subsequently 
carried lo great perfectiuo by Huddart, us exhibited in the establishment 
uf Turner, tluddarC, and Co., at Liiuehouso. I'hia ingenious and valuable 
invention consisted in regulating and adapting the lengths of the diflerent 
yarua, or threads composing the rope, so that each might bear an equal 
strain, which could nut be done on the old system. Tu eii'ect this, a series 
of bobbins, witli the proper leaglbs of yarns wound upon them, were 
placed in a frame of a cresGeut form, and the yams fruiti these tMibbins 
were conducted through holes iu a vertical guiding plate, having those 
holes arrauged in concentric circles; from Ibence the yarns passed through 
a vessel uf litjiiid lar at pitch, and iheu through u single bole uf the re- 
quired gauge, uu lo a large reel mounted in an oblong frame, to which a 
rotatory Biotiori about a horizontal axis, was cowmuuicated fur twisting all 
the yarns lugether into a strand, and also a circular motiuo uf Ihe reel Kl 
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rigbt angles to that of the Trame, for vrindmg the strand upon the reel, as 
fast as they were wound off ibe bobbias ; n guide wad ailacked which 
regulated the wtndiDg. The whale whs worked by one of NValt'a steam 
engines. By this beaalifally-contriv^ed piece of mechanism, the whole of 
the yarns were twisted into a Blrand of the required dimensions. The 
pilch and tar employed was used either cold ur warm, and derived the 
appellation of warm or cold register cordage accordingly. The cables 
were formed by a larger machine, cumbiaing three of the above'described 
frames together, each having one of the strands to form the cable wound 
upon its reel; but the axes of the three frames, instead of being horizontal, 
us in the first case, were vertical, and all mounted in one large frame, 
rhich received a rotatory motion, ubout a vertical axis of its own, and 
irrying round the minor framed combined within it in order to twist the 
^Ihree strands together. The several strands were uawound from the reels, 
iu the minor frames, as fast as the three were twisted tugetlier into the 
intended cable, which was drawn upwards between pairs uf grooved 
rollers, disposed above the centre of the tnaia frame, and the cable was 
conducted away by the same machinery and oiled up for use. Nothing 
could be more striking than the spectacle of one of these magnificent ma* 
uhines, resembling a great orrery in motion, pursuing its silent yet resist- 
leas coarse, producing the means of securing at anchor the gigantic vessel 
of war against the raging tempests of the ocean. This magnificent ma- 
cbinery, after returning a handsome reward to its ingenious inventor, and 
the enterprising capitalists who erected it, was bought by Government, 
and erected at tlie Uoyal Arsenal, Deptford. Cbapinaa's rope machinery, 
and Curr's for mnking flat ropes, chiefly u ^ed for mines, as well as a new 
machine, lately introduced at Portsmouth from France, said to be the ia> 
veotiun of Hubert, are worthy of notice. 

Dyer*B machines for making cards, for cotton and wool, and others for 
cutting nails; Wilkinson's, for making weavers' reeds; the self-acting 
(iDules of £aton, Roberts, Smith, and others; those for weaving bobbiu- 
net lace, by Heatbcoat, Morley, and others ; Holdsworth's, Dyer's, and 
other improved machines fur preparing cotton nivings ; Marshall's, P. 
Fairbairn's, and other machines for flax, are all ingenious and important 
iventious of self-acting machinery, well calculated to improve, expedite, 
tluad economise the manufacture of the various articles for which they were 
intended. Amongst the same class may be mentioned the curious inven- 
tions and improvements of Didot, Dunkin, Fourdrinier, Dickinson, Cronip- 
ton, Towgooil, Ibotson, Koenig, Nicholson, Tilloch, (Jongreve, Stanhope, 
rCowper, Applegath, Spottiswood, and otl^ers, for making and dryiag 
I paper, and printing by steam ; (Jldbam's various contrivooces for prirttiog 
I bank notes at the banks of England and Ireland; Lowry's, Maudslay's, 
, Perkins's, and other machines fur engraving on metal plates; Holling- 
Idrake^s method of casting copper underpressure, far engraving ; Brunei's 
.block uiaihiuery, executed by Maudslay, at Portsmouth, by which every 
operation is performed, from the sawing of the rough piece of wood until 
the perfect completion of the block for naval purposes; his saw-mills at 
Chatham and Woolwich; Bramah'a planing machine at Woolwich; Wil- 
kinson's machine for boring large cylinders, are apleadid specimens of 
machinery ; neither must we omit Watt's simple operation of making 
email leaden shot, by pouring melted lead through boles in a cullender at 
the U)\t tif a lofiy tower, when they a^isume a spherical form in cooling, as 
they fait through the air, and tinally into cold water below. Leaden bul- 
lets are compressed into a spherical form with great solidity by self-acting 
tnachines by Napier. The luanafacture of crown and plate gUss has 
been improved, and promises great exleoston; in this latter branuh. Green, 
Pellatt, Chauce, ami others, are making great progress. The universal 
and widely extended application of machinery to every manufacturing 
operation recilered a correspondiug activity and means of supplying the 
increased demand for it absolutely necessary ; and additional means of 
making machines have been invented. Self-acting turuing lathes, with 
■lide rests, plnuiog innchines for metals, also for screwing bolts and nuts, 
were introduced by Fox ; murltsidg machines, similar to lliose of Brunei, 
Were adapted by ^faarp and Robertii for inetuls. aiid sbjtpiug machines by 
Penn ; theee have been improved by Whitworlh, Nasmylh, and oihers, by 
whom also new ones have been invented. The former has introduced an 
ingenious adaptation uf macliiuery for sweeping roads and streets, and 
vhich, from iis eflicieucy, is coining into general use ; aud to the latter we 
are indebted for the steam hammer aud steam pile-driving machine, which 
serve materially to ecutiuiiii^e aud fiicititate these operations. Reonie, as 
far back as 1801, bad applied steam for driving the piles of the cufl'er-dam 
for the London Docks ; it has since been applied at Sunderland for a simi- 
lar purpose, aud he proposed it for working the cranes there as well as at 
the West India Docks; bnt it was not adopted. Otis' Americau machines 
for excavation have been tried, but are not as yet imuch employed. The 
inveutioD and application of these variou<t uew acd ingeaious contrivances, 
furnished the means of executing machinery with a degree of economy 
and accuracy which without them could never have been attempted. 

Willi the advancement of machinery, the art of founding in iron, which 
fommeaced at Carron, soon became an iudispeusatile purt of machine 
making. In this department Boulton and Watt took the lead, in cuniie' 
queoce of the demands tor their steam engine, aud made great Improve- 
meuta io it, which were afterwards followed by MaudsJay, and by 
othera. The working in metals towards the comroeocement of tliis century 
tbos became so muc;h facilitated, that it was generally adopted, instead uf 
wood, for the framing aud moving parts of machinery; and castings in 
ironi of excelleut quaiitj, could be oblaiued in any number exactly like 



each other, so aa to be fitted together with great facility. In the progress 
of modern improvements, wrought or forged iron came into more general 
use, aod was substituted for cast iron in many cases, such as for railways, 
suspension bridges, tie beams, aod roofs fur buildings ; various parts of 
steam engines, mill-work, and machines of difierent kinds, and in some 
instances steel has been adopted. As the improvement in machinery for 
manufacturing advanced, so did the arrangement, convenience, economy, 
and construction of the buildings in which it was contained; fire-proof 
arching for floors, with cast iron beams, wrought iron ties, cast iron oo- 
lumns, and wrought aod cast iron framing for roofs, window frames, and 
every other part where the introduction uf metal was practicable ; iu these 
impnivemeuts, Strult, Rennie,and others, took a leading part. Apparatus 
for warming buildiogu by healed air was adopted by Strutt and Sylvester; 
and by steam, which had l>een employed by 8inealuo. for dryiag gunpow* 
der, was generally introduced by Snodgrass io 1708, and improved by 
Houldaworth aud Creighlon. This system has been more recently sue* 
ceeded by that of healing the air by contact with pipes or vessels, la 
which a circulation is kept up, us practised by Price, Manby, PerkioSi 
Kaden, and others. These and many other improvements have been in- 
troduced, and combined in (he most scientific marmer in the great cotton* 
Didls of Messrs. Phillips and Lee, M'Cuunell and Kennedy, Houldswurth, 
birley, and numerous others, at Manchester; Messrs. Horrocks* at Pres> 
Ion, Strutt's at Belper, the flax-mins uf Marshall, and the woolleo-roilla of 
Messrs. Oott, at Leeds, and of Wilkins near Bath , the silk-mills of Grote 
at Yarmoutli, the lace-manufactories of Heatbcoat at Tiverton, Bodeo aod 
Morley at Derby, and Fisher at Nottingham, Cartwright and Warner's 
steam power slocking -weaving manufactory at Loughborough, and many 
otlier magnificent establishmeuts all over the kingdom. The workshops oS 
Fox, Nasmylh, Sharpe, Huberts, Whitworlh, aud others, for making tools; 
the steam engine and machine manufactories of Boultoi} and Watt, Faw 
cetl. Bury, the Butterly Company, Stephenson, Hawthorn, Donkin, Hall, 
Fairbaira, Hick, Napier, Miller and Raveuhill, Maudslay and Field, 
Peon, Rennie, Seaward, &c., are a few of the vast establishments which 
abound, and vthich fill as with astonishment at the immense productive 
powers of this country ; we are at a loss which to admire most, the genius 
aud skill which has designed iheoi, the energy and talent which directs 
theiUj or the capital which has brought them into operation. For accounts 
of maayof the numerous branches of the immense manufacturing indus- 
try uf Great Britain, we are indebted to Farey's ariicles io the Cyclopedia 
of Rees, the FnryclopaKJIta of Brewster, and the Supplement to the £n> 
cyclopicdia Briiannica, also to those of Babbage aud Barlow io the £o* 
cyclopedia Metropulitana, and likewise to Dr. Ure. 

The improvement and extension of manufactures required a constant, 
active, and steady commuaicalton between the several districts where tbey 
were carried on, aiwl soon produced a correspoodiitg improvemeot in the 
roads, railways, canals, rivers, and ports. The cost of every article was 
reduced to the greatest nicety, and economy was carried to the uiinuteat 
degree; being so intimately connected together, the extension of the one 
kept pace with the other. The same may be said of the arts of mining 
and metallurgy, by which coals fur fuel and metals for mamufactures are 
furnished to the dilfereat estabU&hments. 

Waterworks. 

In the supply of that imp««rtnot necessary of life — water, which was so 
much studied by the ancients, but so greatly neglected iu the middle ages, 
great progress has been made in modern timed. Spring water was for> 
merly conveyed to public reservoirs in the Cily of London, by leaden pipes 
from various springs ia the vicinity : viz., from Tyburn in 1236, from 
Highbury in HiS, from Hackney in 1A3S, from Hampstead in 1543, and 
from HuKton in 1316. For these useful works, Che citizens were indebted 
to the inunificence of several lord mayors and other individuals, butthOM 
of Harnpstead and Highgate are the only oues now remaining. The open 
watercourse or conduit from Dartmoor, 21 miles long, fur supplying Ply* 
inuuth with water, commenced by Sir Francis Drdke, iu the reign of 
Elizabeth, and the New River, for the supply of Loudon, 30 miles long, 
2* feet wide, snd 4 feel deep, falling S inches in a mile, by Sir Hugh Mid- 
dleton, in 1613, are considerable works of the kind, and were planned 
and executed at the cost of those distinguished individuals. Middlelon 
was, in fact, ruined by it, and adopted the profession of an engineer and 
surveyor to obtain a livelihood, 

London Bridge Waterworks were commenced by Morice, in 1582, with 
water-wheels turned by the flood and ebb current of the Thames, parsing 
through the purposely-contracted arches of Old London Bridge, and 
working pumps for the supply uf water to the metropolis ; it was the e^rli* 
est example of public water service by pumps aud mechanical power, 
which enabled water to be distributed iu pipes to dwelliog-boases. Pre* 
viously, water had only been supplied to public cisterns, from whence it 
was conveyed, at great expense aod iocooveoience, in buckets and water» 
carts. In addition to the London Bridge and New River, several minor 
establishments of the same kiud were afterwards erected on the banks of 
the Thames, to supply separate districts in their immediate vicinity. Some 
were worked by water-wheels tpu the sewera which discharged themselves 
into the Thames ; others, by horses ; and one by a wiod-milL That at 
Broken U'harf in Ittiii, at Shudwell and York Buildings, worked by 
horses, and at Chelsea by water-wheels, may be (neolioned. Early in last 
century, when the old cisterns bad nearly disappeared, and water was 
supplied to the dwellings, a great improvemeal touk place, by the appUca^ 
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ttM «f the ■t«&m engine (which had then began to develope ita «xtraor< 
dtory powtrs) to the York Bukldin^s Waterworks by Savery, in 1710, 
•od afterwards by Newcomea in 1730. Nevrcomcn's Mifi^inet were tub' 
seqaently applied at Chelsea, Sbadvretl, Stratford, Londun Bridge, and the 
New Hivcr Waterworks. A» soon as Watt had brought his icnprovenieDta 
into operatioD for pumping water, hifl engines were applied at each of the 
above waterworks by dt-grees, in addition to Iho old engines, tbus a com- 
pariaon between them could easily be made ; and 6oan showed the supe- 
riority of Watt's engine io every respect. They were thus applierj at 
Sbadwell and Chelsea Waterworks in 1778, at London Bridge and Lam* 
betb aonn after, and at the York Buildings in 1804. The usual mode for 
the old engines was to pump the water into a cistern, at the top of a high 
tower, and from tbence it descended through pipes, to the districts and 
buildings where it was required; the engine was thus always kept to ita 
full load, whether necessary or not, and a waste of power ensued. Air* 
teasela were afterwards adde<i to the pumps at Chelsea, and subsequently 
bcMune general ; the air in tbe vessels being compressed, acted by expan- 
■km and contraction on tbe water, so as to force it with regularity through 
tbe pipes, without going up to tbe cistern. Smeatoo, who had construcled 
water-wheels fur pumping at Stratford io 1763, and at London Bridge in 
1767, where towers were employed, afterwards became the principal pro- 
prietor of the Deptford Waterworks, and in 1773 constructed a water- 
wheel for pumping water from the Kavensbourae without a tower. The 
machine is atill in existence, alihuugh steam engioes have been subse- 
qoeotly applied. About 1810, Boulton and Watt's improved pumping- 
engines, constructed wholly of mctdl, and erected in handsome sulistaDlial 
buildings of brick and stoue, with turge air-vessels for pumping direct into 
the pipes, became genendly adopted at all the London waterworks; cast 
irtMi pipes were sobfltituted for the old ones of wood. The new engines 
being more powerful, and the cast iron pipes stronger, enabled water to be 
djjtnboted to cisterns on the tops of dwelliug-houses, hence denominated 
the high service. Stone pipes were tried at the Grand Junction Water- 
works, but faded, and iron pipes were substituted. Filtering reservoirs 
upoo ■ large scale were constructed at Chelsea by Simpson in 1830, and 
subsequently at other places, with complete success, and are now univer- 
sally employed. The water is now generally taken from the Thames 
tboVe the town, where it is least adulterated. Tbe old waterworks lon-er 
down the river, viz., York Buildings, London Bridge, the Borough, and 
Sbadwell, have been abandoned, and new placen chosen at Hammersmith 
and Brentford, higher up the river, and at tJld Ford upon the river Lea ; 
the river water is received into capacious settling, or Altering reservoirs, 
and distributed by steam engines to the respective districts. Latterly, 
powerful condensing stt-am engines, very similar to Watt's, but worked by 
high-pressure steam with great expansive action, on the system iulroduccd 
by Woolf, in Cornwall, for deep mines, were introduced by Wickstoad, in 
1*10, at the East London Waterworks,* and have since been adopted by 
other Companies witli advantage in saving fuel. The double cylinder 
high-pressure coodensiug engine, with great expansive action, on tbe sys- 
tem of Hornblower, have also been introduced by Woolf, Hall, and Rro- 
nie, and applied to work mills with success. Waterworks, similar to those 
in the metropolis, have been erected at Edinburgh, filas^ow, Dublio, 
Mucbesier, Liverpool, and all the principal lowos io llie Iciugdom. At 
Oksgow, one of the last engiaeeriog efl'urts of Watt was to suggest the 
idea of laying a pipe under the Clyde, to bring water to the city from tlie 
opposite side of the river; this was to have been effected by making (he 
pipe with flexible ball and socket Joints, uuitiog the whole together in one 
piece, ud closing it at each end, Ooating it to its position, and sinking it." 
fieuoie effected a similar operation at York Buildings in 181(1. Tbe in- 
creased means for the supply of water, and the economy and punctuulily 
wiih which it is distributed, has occasioned a greater consuuipliun, and 
induced* deirree of cleanliness throughout all classes, which has tended 
toaugnent the comfort and health of the community. Still the system is 
capable of improvement: larger resarvuira and more copious supplies are 
MWMary. 

ArUsimn Wells, which appear to have been known to the ancients, and 
have been common in France and Italy, were introduced into this country 
aboat the year 1790, it is said, by Vulliamy, near London. The system 
COBBtsts in boring holes or wells through the BuperiocuDibent strata, im- 
pervious to water, until they reach the purous strata where water abounds, 
the pressors then acting according Io the level from whence the water is 
derivetl, forces it upwards through the holes, frequently to some height 
above the surface ; thefce have since been multiplied all over the kingdom 
during the present century, and lalteriy in Trafalgar-square," for supplying 
the first public fountains which have been erected in the metropolis. These 
fountains, though upon a small scale, are a begtutiing ; and it may b« 
hoped that this example will be generally followed for the ornament of 
this great city ; which, although perhaps the best supplied with water in 
the world, has not been adorned with fountains, which are so general, and 
•re eoostructed upon such a grand scale at Paris,* Rome, and atmost atl 
the other great cities in Europe, adding so much to their magniliGence and 
niabrtty. In currying out the improvements above mentioned fur the 
supply of water, tlie names of Smeaton, VKalt, Mynte, Reunie, Telford, 
Blmpsoo, Bateman, Anderson, Clark, Wiekslead, Walker, Martin, and 
others, iiiu»t not be forgotten; and we shall no doubt witness elTorta upon 
a still greater scale in future. Projects for bringing a large supply from 
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the Thames, above Windsor, by Rennie ; also from theColneaod Wandle, 
and Uarenth, and elsewhere, by Telford, Rennie, and others, have long 
been in :i<;itMtion, and sooner or later may be effected with advantage to 
the metropolis. 

Sewage. 
Connected with the supply of water for domestic purposes, we must not 
omit the important subject of sewage, or surface drainage, upon the doe 
operation of tvhich tie he&lth of the community so much depends. Sew- 
ers appear to have attracted notice at an early period, and during the reigo 
of Henry V'lll. commissioners were appointed with extensive powers to 
levy rates for, and to see them properly carried into effect; but until under 
ground or covered sewers were adopted, all the surface water from tbe 
adjacent hills and country, as well as the refuse from the buildings, was 
discharged into open ditches and street gutters, which, passing through 
the centre of the (own, accumulated, and occasionally remaining stagnant 
for a coosiderulile period, produced a degree of efiluvia aud malaria ex< 
tremely prejudicial to the health of tbe inhabitants. This was remedied 
to a certain extent, by covering over tbe open drains; but the butloni of 
these were not low enough, and the want of surface drains continued. By 
degrees, covered sewers, of enlarged capacity, entirely of brickwork, were 
introduced ; the importance of the subject then became duly appreciated 
and studied ; sewers weie laid out upon a general and enlarged system ; 
main, subsidiary, and surface draiiu, and cesspools of a proper form, con- 
struction, and capacity , adapted Io each other, and to the several districts 
they were to dram, wt- re designed, and, in many cases, carried into effect. 
The subject is still uudtrr consideration, and improvements are being daily 
effected, although mui-ti still remains to be done in tbe form, capacity, 
inclination, distribution, uod arrangement of sewers, not only in the ine- 
trupolis,* but in almost all the principal towns of the kingdom, before the 
system can be said to be complete. The removal of Old London Bridge, 
by which a fall of about 5 feel at low water has been gained, has been of 
immense advantage io improving the drainage of the metropolis; and it 
only remains for this great improvement to be carried out further, by re- 
moving tbe shoals and regulating the high and low water channel of the 
river, by dredging and other means, but to be cautious in contracting the 
width. It is greatly to be desired that this important work should be 
speedily carried into effect, upon a general scientific system, which, if 
properly done, would confer the greatest benefits tipon the extensive and 
populous districts, draining into and burderiog upon the Thames, as well 
as the navigation of this noble river, upon the proper maintenance of which 
the immense commerce, health, and prosperity of this great metropolis, 
and its adjoining populous vicinity, depends. In the improvements of 
Mwerage, Cubitt, Barry, Donaldson, Gwill, Hardwick, Nash, Smirke, 
Soaoe, Walker, Rennie, Roe, and others, have been conspicuous. 

Gas. 

It i« diflicult to point out with accuracy the dale of the invenlion and 
introduction of that invaluable subslitute for daylight, or artificial tightingi 
carbureltod hydrogen gas. It is generally believed, however, that it may 
be attributed to William Murdoch, soon after he succeeded to the manage- 
meut of Boulton and Watt's steam engine works at Subo, although tbe 
toflammuble properties of that gas had been long known. Murdoch's first 
apparatus was erected at Suho, and he successfully illuminated that es* 
tublislimcot with it in 1^02, in cele-brutioo of the Peace of Amiens ; be 
afterwards constructed similar apparatus on a large scale at Leeds, for 
lighting Messrs. Gotts' woollen manufactory, and for Messrs. Philips and 
Lee, at Manchester, and published an account of it In tbe " Philosophical 
Transaclious" for 1608. Clegg, who was brought up at Sohu, also pub- 
lished an account of it in the " Transactions of the Society of Arts" in 
tbe same year. It was subsequently, by degrees, introduced into several 
large manufactories in Lancashire; Winsor afterwards exhibited it in 
Pall Mall, where it excited a good deal of attention; but the general ap- 
plication of gas for lighting towns was for some time retarded, in conse- 
queuceof the failure of several attempts by inexperienced persons, which 
prejudiced ibe public against it, so that it was not until the year 1813, 
that apparatus of edicient and proper construe liun was made, and erected 
in London by Clegg, FHrey,and Macby, upon the same principle as ori- 
ginally introduced by Murdoch. Tbe employment of gas for lighting 
towns and buildings has now become almost universal here as well as on 
the Continent. It is mn nu fact ii red by distillaiion from coal in cast iron or 
clay retorts, and collected in immense gasometers, some of them 100 feet 
diameter, 44 feet deep, and capable of cuntaioing 31H),0Q0 cubic feet ; 
thence it is distributed through cast and wrought iron pipes, under pro- 
perly regulated pressure, mauy miles from the place where it is made ; 
and self-acting meters, invented by Clegg, are applied at each building 
and district, io order to ascertain the amount consumed. It is purified by 
lime, sulphuric acid, &c., and its brilliancy is augmented by naphtha. la 
(he various contrivances and details of tbe apparatus, and in the processes 
fur matiufucLuring it, as well as in the economy of management, many 
improvements have been made by Clegg, Lowe, Manby, Phdip?, CroH, 
Crosly, Hedley, Edge, and others. W^heu we compare the present mode 
of ligiiting towns and public buildinp with gas, with the old system of 
oil lighting thirty years ago (even allowing that to have been a vast im- 
provement upon tlie custom of our aocesiors), we are astonished at tbe 
auielioratioo, and can scarcely comprehend how we could have gone on so 



• Tliere ore nearly MO miles of covered sewers In the miUvpolls. 
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lung irUhoQt it. Thus we find that the (;^n>*rsl Hdoption of erery great 
improvement creates a refiaement aad faetidiau^neBS of taste which stituti- 
lates others, su that we can oo longer lolerate thu«e irnperfecttuns which in 
a less advanced state of cifiliaation were pacscd over iiunoticed. The 
introductioa of oil gas bj John Taylor, aud by Taylor and Martineau ; 
Gordon's system of condenstog into dose vessels fur readerine it portable ; 
and resin gas by Daniell, mut>t not be rorgoiteD, on account of the superior 
light produced fruai those aubslanceg, allha(it;h it has been superseded by 
the more economical coal gas, aod when uaphlhalized ou Lowe'd plaa, itii 
light appears so pore as scarcely to be susiepticle of improveineDi. Uas 
for lighting ou an exleosive scale was jutroduted iuto France by ftlanby in 
1820, and has sioce become geoeral ud the Cuutiaent, The use of gaa- 
light in private dwelling-houses is gradually extending, and as the obJeC' 
tions of smoket Iwd smell, and risk of explosion, are fa»( disappeariog 
before the exertions of the modern improrere, it will become more general ; 
the ingenious contrivoiice uf Faraddy, citnveyiog away by pipes all the 
products of combu.HlioOf is wortby of notice. > Clark and M'Seift, and 
other burners, which insure more perfect combuitioa, are decided iniprove- 
tnents. 

The cmploymeot of gas for Lighlfaouses promises imporliint results ; for 
there, almost any reasonable d«gree of cost and trouble in perfecting the 
light, so that it may be rendered more distinctly visible at k^re^ter diataaces 
at sea, will be amply repaid : to this class may be meniiuned with praise 
the oxy-hydrogeo light of Drummood, and the Bude liRlit by Gurney. 
Latterly, the catoptric aod dioptric system of FreHoel, which consists ia 
an ingenious aud scientific construclion of the lenses, and au adaptation of 
the compound argand burners to suit them, has been introduced into several 
of our light- houses with advantage, but further experience is necessary to 
decide which is the best, — the system of Fresnel above mentioned, or the 
old argaod system with the parabolic polished silver reflectors; both plans 
have been well executed by Wilkinsaad by Deville, 

In the construclion of Lighthouses since SmeaCon, Messrs. Stevenson's 
«nd Walker have done much, and recently Gordon's cast-iron Light- 
houses' appear, for certain situatioDs, to merit attention. 

Roads. 
In proportion as the wealth and commerce of the eoaalry increased io 
the latter half of the lust century, so it became absolutely necessary to 
improve the commuoication by roads and wheel carriages, between all the 
diflerent towns and districts of the empire, for scipplying them with pro- 
visions, fuel, and tbe necessaries and luxuries of life, with greater faciiity 
and economy, as well as for expediting commercial and general iaternourse, 
in fad, the one folJowed as the necessary couseqaeace of the other, nncj 
the pablic seeing and feeling the beueiicial eiTects of what bad been ef- 
fected, and convinced of the practicability and advantage of proceeding 
further io the cause of improvement, would not rest salisiied until ihu^e 
improvements were made; accordmgly, the improvements of roads attract- 
ted geoeral attention. Originally, roads were mere footpatha, or haf.se 
tracks, acroaa the country, iu the most conventetit and shortest direction 
between the desired places, but wholly unadapted for wheeled carriages { 
by degrees they became practicable fur the rude carriages of the times, aud 
were maintained in a very defective state by local taxes on Iho counlies or 
parishes ia v^-hict) they were situated; nevertheless, nothing in the way of 
effectual improvement was attempted, until turapike trusts were estab- 
lished by law, for raising or levying tolls or taxes from persons iravelling 
upon the rouds. Several Acts of Parliament for ihe^e trusts were passed 
previous to 17G5, but in the earl) part of the reign of George 111. maay 
more were paased, notwtthslaading violtfut opposition was made Io the 
tidls. They subsequenUy became general, and penalties were recover-ible 
at common law, agaiast the trustees, for not keeping the roads in proper 
repair; a long period, however, elapsed befure any good system of ruad>^ 
making was established. The old old crooked horse tracks were generally 
followed, with a few deviattuua to render thetn easy ; the deep ruts were 
filled with any materials which cuutd be obtained nearest at hand, and 
were thrown upon them in irregular masses, and roaghly spread lo make 
them passable: the best of these roads would ia our time be declared in- 
tolerable. Raad-niakiug as a prufessioa was unknown, and scarcely 
dreamt of, and the parties employed to make and keep the road^ in repair 
were ignorant and iacompeteut to do their duties ; but inasmuch as tra- 
velliug was uacommaa, and the funds at the command of the trustees were 
scanty, we cannot be much surprised at it, as they could not cotamaad 
bigher talent. Engineers, except in cases of great dilliculty, such as 
making a bridge over a deep and rapid river, cutting through a hill, or 
embanking across a valley, where more than ordinary skill was rec|,uired, 
cousidered road-makiag beaealh their oonsideration, and it waa even 
thought ftingularj that Smeaton should have coudescended to make u road 
across the vailey of the Trent, between Markham and Newark, in 17G8. 
The great activity and prosperity, however, which resulted from the mo- 
dern manafdcturing system, coaviaued people of the value of time, and 
that easier and mure rapid means of comiuunication than the uld rouda 
permitted were required ; hence, the acclivities were partially reduced by 
cutting down ihe bills and raising the intcrreuiag valleys ; improved 
bridges were built with easier ascents, and ia some cases cuts were made 
to shorten the distaace ; still, however, the geoeral line of the old road 
ytM preserved. The roads were certainly iaiproved by these means, but 
atill there was no general system ; they were parcelled out into small di6- 

1 See C. JB. & A. Joanud, VoL C, 1043, p. m. aVol. 4, ItMl. p. SUS. 



tricts under separate tmsteos, without mny commoa coacert ur harmony ia 
working together, and but Utile effectual progress was made. The im- 
portance of forming good roads was but imperfectly uuderstood, Ihe legis- 
lation conDecled with it was equally short-si^bled, and many of the im- 
provements io cutting dowo bills aad levelling valleys were frequently 
repeated, from want of proper skill and foresiglit at first. The rebelliooa 
ia Scotland, in 171& and ITIfi, induced the government of that day to tura 
their attention la tba subject, and several roads were constructed by oiiU- A 
tary engineers for military purposes. ^ 

Telford, previous to his being employed to construct the Caledonian 
Canal, had turned his attentloQ to road. making, and was appointed by the 
government to lay out new lines of road, both for the purpose of employing 
ihe then poor and thinly scattered population of the Ili^Jilitods, as well u 
to improve the districts by more general intercourse wUh the rest uf the 
kingdom ; be evinced a skill and knowledge which had not hitherto be«a 
bestowed on this important subject, but which waa afterwards developed 
upon a greater scale in Ireland, and lastly in England, in his great works, 
the Holyhead, Liverpool, and Great North Roads, formed ia cooaeqaeoc« 
of the increased commnnicalion with Ireland after the Union, and which 
were excellent models for ruada throuKbuut the kingdom. Telford set out 
the roads according to the wauta of the district through which they wers 
made, as well as with a view to more distant Guoimunicatioo, aqd the 
acclivities were so laid out, that horses could work with the greatest effect 
for drawing carriages at rapid rates. The road was formed by a substra- 
tum of large stones, with sullicient interstices between ihem fur drainage ; 
the malerials laid on this foundation were hard aud angular, broken into 
small pioceii, decreasing in size towards the lop, until they formed a fine 
hard surface, whereon the carriage-wheels cmld rua with as little resist- 
ance as possible. The transverse section of the road hud no greater con- 
vexity or rise, than waa suSicienl to cauAe the water to run steaddy into 
the eide-drainage channels ; by this means, the carriages not being inclined 
laterally, the weight was more equally divided on the wheels, whereby 
tliey moved more easily and with the least wear aod tear of the roads. 
The surface of the road was always kept even and clean, by the addition 
of proper fresh materials where necessary, and distributed equally in thin 
layers immediately after rain, in order that the new materials might bind 
and incorporKte properly with the old. Telford's system was afterwards 
extended by his a^sislaDt.Macneill, and is fully described by our late bo- 
Durary member, ^ir lleary Parnetl, afierwarda Lord Coiigletuo, who, by 
his perseverance and support of Telford, mainly contributed lo it^ exten- 
sion and puccess. About the year 1810, M^Adam introduced his system, 
and brought it into general use in the vicinity of Brisiul. It resembled in 
Bomft respects that of Telford, but dilTeriiig from it by making no fouoda- 
tiou in the firsl instance ; it conaialed in simply laying a stratum of fliota, 
or other bard materials, 10 or II inches thick, broken equally into small 
pieces about two inches diameter, and spread equally over the intended 
road ; tliis soon became so coosoltdated together by carriages passing over 
it, that they could travel with great facility and expedition. The seciion 
and the mode of applying freab materials and keejiiag it clean, resembled 
that of Telford. M'Adam, professing to be a road-maker only, devoted 
his whole time and atteutiou to the propagation of his system, which was 
greatly superior to the old, and hecanie very generally adopted. Ita iotro- 
ductiuu aud extension was in a great degree due to our honorary member, 
the Earl of Lonsdale, who is ever alive to improvement ; and to his lord- 
ship's exertions we are indebted for the present system of metropolitan 
roads, which has proved of great advantage to the pablic. ■ 

Carriaget, — The great improvement in roads, which was accompanied I 
by a corresponding improvement in the carriages and breed of ttorses, ' 
produced an extent of travelling commensurate with the increased facili- 
ties aiforded. Coaches were first introduced iutu England in 1380, about 
the time of Elizabeth. Public, or hackiiey-coaclies, were only estab- 
lished io London in 102S ; and stage orpublic travelling coaches, not aotil 
a much later period : in fact, there were few roads upon which Ibey could 
pass ; and for fear of beioig rubbed by htghwitymen, or of being overturned 
or stuck fast in the mire, and other accidents of Ihe road, they seldom or 
over travelled during the night. In ICBtJ (the year of the Fire of London), 
a coach waa established, which travelled between London and Uxford w 
tsvoduys; and another, called the Flying Coach, afterwards started to 
perform the journey in thirteen successive hours, oral the rate of 4 miles 
an hour, but only ran during Ihe summer months, The journey between 
London aod Edinburgh by atage coach, which was begun in 1712, look 
thirteen days to perfurm the journey : in fact, so great was the difficaltjr 
and danger of travelling, tbat,faefure setting out ou a long journey, peopte 
made theif wills, as if they never expected to reach their hnuiea again. 
After the roads had become sudlcienlty improved, mail-coaches, upon an 
improved conatruction, lo carry passengers and Jeiters, were firsl intro- 
duced by Puluier in 17S4, and the journey between London and Edinburgh 
was reduced to three days and nights by this conveyance. At the first 
appearance of this extrordinary novelty, the iahabitants of iJie rural dis> 
tricts crowded the roadside to see the royal vehicle, with its gaily appa* 
relied horses and scarlet liveried coachmen aud guards, galloping by at the 
accelerated speed of 7 or 8 miles an hour; but, when it was increased to 
10 and 1 1 miles an hour, by further improvements in the roads, carrlagM* 
and axles, by Vidler, Cullinge, aud others, ameliorating the breed of 
horses, and shortening the etaget, and Ihe distance between London and 
Edinburgh was performed in i'i hours, it was considered that this could 
nut be exceeded — a^d so far it was true ; for animal strength and endar* 
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aacB bad reached its ntmost liinitB, and, if any improTeiuent wai to be 
obtaia«d, it want requisite to obtain it frurn a different source. To tlie race 
of inproveineDt, the stage coaches were not behind tbe mail-ii ; and we 
kave ooly to mentioa the Brighton, Osrord, Cambridge, Southamptoo, 
Shrewsbury, aod other coaches, to prove that the system was carried to 
th* b' ' ree of perfectioa of «vliich it waR capable.* In 1821 there 

were IfB of turnpike roads in Engluod aud Scotlanii, uud 8,000 

mile;* :~ .: ....:. J ; and since that time they have much increased. 

Pavmg, — When the turnpilce-road jystem was introduced, the pavement 
of the tnetropolis was improved by the subititution of iqoare blacks of 
granite, in place of the rounded boulders, or large irregular pebbles, which 
iad been previously used. Blocks of granite of various dimensions, have, by 
way of experiment, been laid on concrete, with the joints grouted with lime 
aad sand, in order to iniure the greatest stability amongst the blocks. 
M'Adam's system was introduced in some streets where the traffic was light, 
but it did not equal the granite paving. Y^ood blocks in different forms, 
faeiagona! prisms, or cubes, or rhomboids, with the grain placed vertically, 
or nearly so, have been introduced for paving, the blocks being either con- 
aeeted by wooden pegs, or merely laid upon a bed of concrete. This system 
sru borrowed from Russia, and patents have been taken out by Stead, in 
1839, and many others, for different forms of the blocks ; it has the advan. 
tage of diminished ncise and friction, but its great defect is that of being 
dsageroosly slippery in particular states of damp weather, and it appears in 
consequence likely to be abandoned. Arphalte, a natural brittle, bituminous 
fsbttaoce, found in volcanic districts, was introduced from France for foot 
pavements, in lii36 ; it is brought to a 6emi-lif{uid state by heat, then mixed 
with sand and gravel, and spread over a bed of concrete, and when cold, 
fenna a compact and durable pavement. Flats, or flat gritstone paving- 
blocks have been used in larger blocks, and better laid, i^o that paving has 
been improved ; the great dilbculty, however, in keeping it in order in Lon- 
don and great towni. is occasioned by its being constantly broken up, to lay 
lad repair the numerous gas and water-pipes ; and it is desirable that sepa- 
nXt tunnels or subways should be employed for receiving them, as was sug- 
{tsted by WilUam»and others, a few years since. 

* Tbe transport of gooda wm f^ually defective ■■ to speed, nod was comparatively u 
MStlr 1* iluit of paMrni/en ; at tiinn, gooAi wtrt (torn four to fire week*, aud tetdom 
iHa llian thirty- tix hours in golo; rram T.lverpoul to Alanchnter. at a cost of forty tttlt- 
loo ; whereas at prefciil they are conveyed lu ibree or fonr boars, for tiiree 
op per too. 

(To be nAtinuedJ 
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SOCIETY OP ARTS, LONDON. 
Februtttif 3.— W. F. Cookji, Esq., V.P., in the Chair. 

Mr. DiGBY Vk'xArr read an Essay *' On the Art qfMotaic, .Ancient and 
Modern" — The author commenced by stating that the roost cursory glance 
at the subject must convince thst this art, taking the form of either psve- 
Bient or mural decoration, has been connected with most nf the noblest efforts 
of architectural genius at all ages ; and as it is the wiib of many at the present 
lima to effect the re\ival of this art, he would endeavour to convey as clear 
an idea aa possible of the nature, history, and condition of thil graceful 
kandmaid to the acience of decoratiun. — The first positive notice of the ex- 
isteoce of sach an art occurs in the Cth verse of the first Chapiter of the Book 
of Either, wherein an account of the riches and luxury of the Palace of 
Ahaaaerui is mentioned, and that passage clearly establishes the fact that 
the Persians were acquainted with the art, and it is supposed communicated 
it to the Greeks, from whom the Romans obtained their first specimens. 
Ciampini divides the art into four principal varieties, called Icsselatam, see* 
tile, iiglinum, and vermiculatum. The first, the opus lesselatum, probably 
the most aucicnt ; this kind of mosaic consisted of small cubes of marble, 
seldom averaging more than J of an inch square ■, the best specimens of this 
description of tessela occur at Pompeii, in the Vatican. The second division 
of tbe art, the opus sectile, was also applied to pavements, and it is in this 
dcacription of mosaic that the simple yet magtiificent pavement of the Pan- 
theon at Rome is executed. This variety of mosaic was formed of thin 
abees of different coloured luarbles, cut into slabs ol a given fariOr The opus 
figlinam was more generally employed in mural decoration, and according 
to Pliny, was first used in the decoration of the baths of Agrippa, behind the 
Pantheon ; it consisted of figures, fruits, ornaments, &c., hy means of small 
cubes of vitreous composition, cumpost-d of allumine and some metallic oxide 
to colour it. No specimen of this desciiption of mosaic haa ever been dis- 
eovered in England. The fourth description of mosaic, or opus vermiculum, 
it subdivided by Ciampini into three varieties. The opus major generally 
anployed in large pavements or ceilings, to represent the figures of gods,cen- 
tava, &c. The opus medium was a much finer kind of work, and was gene- 
rally applicable to walls. The third division, opus minor or opus vermicula- 
tim, was ibe finest aod most elaborate of all the ancient Roman mosaicj, and 
eoosiated of the most delicate patterns, formed entirely by mosaic pieces of 
■Mible and fictile work, many of the stripes being only the 20th of an inch 



acroM. The most beautiful specimen that has been presented to us is tbe 
one usually known by the name of Ptioy's doves (a copy of which in mosaics 
was exhibited). There is one kind of mosaic which the author has observed 
in Pompeii, and which he considers may not be inaptly termed the opus un- 
certain of mosaics, composed of all sorts and kinds of marbles put together in 
singular shapes, and when united into a mass with cement and laid on the 
Hoor prepared to receive it, it is reduced to a polished face by friction, la 
completing the sketch of thii art under the Romans, the author stated that 
the preparation ordinarily made by them for the reception of the mosaics, 
consisted io their firjt placing a kyer of large stones or fiints, but with very 
little cement, on the ground; upon this was placed a courseof concrete com- 
posed of smaller stones and lime beaten and rammed with great care; upoo 
this a third layer of cement was placed, the lessars or mosaic were then 
placed, and over the whole was poured liquid cement, to perfectly fill 
up the interstices between the cubes. — During the reigns of the twelve Ca:sars 
this art rose to an unexampled popularity ; during the reign of Hadrian, 
(a.d. 138) to that of Caraculla, the arts appears to have lost in quality -, after 
the year 220 it became obscured hy the clouds which swept the Roman em> 
pi re. 

From the time of Constaotine three varieties arose, which obtained univer- 
sally in Italy from the 4th to the 14th century, and during nearly 1000 years 
changed bat little either io principle or design. The Emperor Alexander 
Severus (a.d. 222 to 235) brought with him from Alexandria great quanti- 
ties of porphiry and aepentinc, which he caused to be worked into small 
squares and triangles, and variously combined, thereby laying the foundation 
of this art which formed the pavement of all the rich Italian churches. We 
have an interesting specimen in Westminster Abbey referred to the year 
1260. 

The author, after tracing the history to its decline, and giving some 
account of the encaustic tiles, proceeded to state the circumstances which 
had of late years led to its partial revival ; he also gave a detailed description 
of the processes of manufacture employed by Messrs. Singer aud Pether, 
and Messrs. Minton and Co., and* concluded by urging on architects and the 
public generally the applicability of the manufacture to the purposes of de- 
coration. 

The meeting adjourned after passing a unanimous vote of thanks to Mr. 
Wyatt for his communication. — The rooms were filled with beautiful speci- 
mens of ancient and modern works of art in mosaic. There were some fine 
Florentine mosaics contributed by Mr. Hrown ; modem glass mosaics of ex- 
quisite workmanship executed by Mr. I'ether and Mr. Singer; encaustic liles 
by Mr. Blashfield ; mosaic tesseric by Messrs. Minton ; and a large collectioa 
of elaborate coloured dranings contnbutcd by Mr. Blashfield, Mr. Wyatt, 
and Mr. Owen Jones. 



ROYAL SCOTTISH SOCIETY OF ARTS. 

Jm. 25.— David Maolagan, M.D., F.R.S.E., President, in the 
Chair. 
The following cummuaications were made : — 

'* Description v/ Pottery made by the Ojiltbewaif /Kdians, iri/A an account 
il/a Chemical Anslyisis nfjragmenta t(f it." liy JuHH Macadam, Esq. 

The Pottery exhibited before the .Society, and referred to in Mr. Maca- 
dam's paper, waa obtained from the neighbourhood of Peterborough, Canii- 
ilu West. It is of a. brownish black colour, the outer surface beittg reddish 
It is exceedingly hard and diSicult to frucinre. The vessel is ornamented 
around the edged with a design evidently cupied from nature, and some* 
wiiat resenibliug a piuuale leaf, besides which the surface is almost totally 
covered witli a scratched like net-work ; indeed, the design as a whole re- 
sembtea much that which exists on the pottery occasionally found iu the 
Druidical tumuli of our own country. There are small cryslaMike parti- 
cles distributed thrjughout its masbi, which vary in size from one-fiftieth to 
onc-twealieth of an inch in diameter. These particles are pure silica, and 
were probably obtained by pulverising quartz or some other natural variety 
of silicic acid. The pottery atsu cotiiaiiiis orguuic matter to a considerable 
extent, which is of vegetable urigio, aud was added, do doubt, to this with 
the same inteDlioa as straw was added to Ibe Babyloniao and F^gyptiaa 
varieties of sun-burnt pottery, viz., lor the purpuse of iocreasing tbe adhe* 
aivenesa of tbe pariieles. A portion of the pottery submitted to dbemioel 
uualyaia gave the followiog results: — 

Water .. ,. ., IW 

Ort^anlc matter .. . 6 9i 

Silicic a<.' Id .. .. 04-80 

Seaqul-oxJde of iron .. .. UHO 

Aluuloa .. «-M 

Lima 4» 

IlagDeala .. 1-4S 

Polaah and Soda tTdCes. 

The amount of oxide of iroa stated is rather high, as tbe iron present, 
(hough calculaled as the flesqui-oxide, does not exist as such in the pottery, 
but is there, almost totally, as the protoxide, except in those parts of the 
pottery whii b possesses a red colour. 

From the resuLlsof the investigation made on this in teres ting piece of manu- 
facture, some conclusions were drawn to the followiug effect : — First, that 
the pottery had probably tiut been made by the use of any one material 
found native, but was manufactured from a mixture of pulverised silica, 
ferruginous clay, and organic matter ; secondly, that Die heal employed for 
baking the pottery, when made, was one of no high temperature, as, hadil 

U 
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been fo, the protoxide of iron ■would bare been thereby converted into the 
•mqai oxide; and, nioreover, nil «lie cri^aDic mailer would ha»e t>een dc- 
■troTed. Thtt red itppenrance on the outside of ibe tcbscI indicated its 
havicf; been baUtd at a coiDfBoa w«od or olher fire, the Inllnence of which 
beini; in codIhcI only with tb» outer serfioe, hud contiued its chemieHl ac- 
tion to Ihat pHri. 

Descrijttiitn nitd Drairinf: fj n Shiiermade by Mr. JaMEs MacdosaLD* 
The »l(iice» rommonK in use are raised from the bottom, thereby causing 
• rnsb of waler, which injures the puddle of the pond, or aqueduct, and 
■re ruined and shut ^rifh ditticnliy. Those of a better coTislniction are en- 
peBsiw, ami can ouly be made by skilful peraoos. This sluice can be 
node by any carpeoter, nrrer di«tur))8 the puddle, hikI iuht be mnde of 
any sice ami ctrengih by increasiag ilB propoitioiM, The conrsest undiettfl- 
•d limber nay be aiied, except the edge* of the planks and their ends^ 
where Ibey fit into the frame. A ulrong frame of wood b built ru(o (he 
sides of Ihe water way, taperini; from Ihe bottom, where it is narrowest, to 
tk« top. Flanks are let in, one above aoolker, tothe required height ; and 
if it be wished to increase or diminish the heiitht of water in the pond, it 
is only necessary (o put in, or to remove a pliink at the lop : the water ihua 
ahraya etaptng tram tbe top of the sluice in place of froiu the bottoso. 

Fei. 8.— Georok Tait, Esq., Y.F., in the Chair. 

Tbe following comnunicatioiM were niade :— 

Ihacription of Four PorlabU Appantwi for Inhnlivg the Faytmr qfSui- 
phuric Ether : with jotue rerodrks on its effects, lo far «» they hsve been 
observed in this early stsge of its application, as an anodyne to relieve the 
pftin of surgical operslions. 



BOTAL INSTITUTE OF BRITISH ARCHITECTS. 
Feb. 8. — Bii-LAiiT, Esq., in the Chair. 

A paper on " the Interior furma of BttUdmgt viih re/emce to ike Lawt 
ttf Sound," by Mr. Scott Rcsseli,, was read. — Mr. Russell, in commencing 
his remarks, »aid, in excuse for interfering with what might be considered 
not hit province, that although extreme division of labour might, and did, 
carry science forward, yet, by confining particular departments to classes, it 
induced narrow views. He thonght much good reiulted from the professors 
of different sciences mixing together and interchanging opinions. It was 
difficult to eicel in more than one, still there were many examples of those 
who had done so, — as Michael Angelo, Leonardo da Vinci, and others. If 
in anything extra-professional aid was needed by architectc, it was in the 
arrangement of buildings with reference to the tranimission of sound, 
where all were avowedly at fault. All architects admitted that nothiag was 
more difficult. Mathematicians, when applied to, gave widely ditferent forms 
as the best. Even an ear-trumpet was no better made by the most profound 
mathematician than by the merest rule of Ihurul)'; and if it were so difficult 
to arrange an instrument by which sound might, with every advantage, ha 
conveyed to one individual, how much more so must it be to arrange a room 
so that every one in it might hear what was laid. The problem was to en- 
able 1 or 1,000 lo hear equally well. The waves of sound were gencrnlly 
thought to be like the waves of water : he had been led to investigate the 
latter, and, in lo doing, had arrived at some conclusions not generally enter- 
tained. He proposed In divide tbe subject into five parts. Tbe first prin- 
ciple to be mentioned was this, tliat sound travels in straight lines: light 
and sound are the same in this respect. Sound does not easily go round a 
comer ; and Ibis &hooId be rcuiembered in arranging buildings. The qneslion 
was how to make the greatest number hear and see well, in the theatre of 
the Royal Insititulion in Albemarie-street this had been nucceaafuUy worked 
out : he thought that from every seat in it the lecturer could be moit dls- 
tinctly seen and heard. This was arranged by Count Rumfordand Sir Hum- 
phrey Davy. The human voice, the lecturer remarked, could he heard oOO 
feet with ease ; and he belie«ed that a building might be arranged to seat 
20,000 persons where all would hear : the fact that Wesley, preaching in a 
nataral amphitheatre of hills, was heard by that rjomber of persons, jiutificd 
his opinion. He had noticed that a reader in the choir of Canterbury ca- 
thedral could be heard 200 feet off distinctly, and afterwards making the 
experiment himself with a friend, had found that he could be heard that 
distance when he spoke in a clear whimper. 

Mr. Russell then proceeded to txpiotn a curve which he had discovered, 
and recommended for the sectional arrangement of the seats, and the mode 
of obtaining it, but which we find it difficult to convey vtithout diagrams. 
It was first necessary to fix the po&ition of tbe speaker, and to decide Uow 
much of tbe voice and sight of the » peaker each auditor should have ; lie 
thought an area 18 inchc» high and 3 feet broad sufficient. Drawing then « 
series of radial lines from the mouth of the lecturer to points decided by 
these dimensions, a curve was obtained for the rise of the seats, which was 
found in practice of good effect. 

The second principle he would allude to was the spontBDeout oscillation 
of air in a chamber, which was the source of much trouble, but might be 
turned to good account. A long chamber of air, if caused to oscillate, 
continued to do so. and would produce a l4>ne depending on the length, as in 
an organ-pipe. Thus a gallery, £4 feet long, would produce the note C ; 
and if 32 feet long, it would be an octave higher. Every chamber, in short, 
has a voice. A speaker should find out the key-note of the room, and speak 



ID it if possible. This fact opened tbe question whether we could 1m| 
rooms for hearing by attention to the dimensions and proportions, 
breadth, and height should be in harmonious proportions, or the aooBdil 
produced would jar. There was a more intimate connection between muaic 
and architecture than is now generally admitted. Simple multiplea for tba 
proportions were desirable; as, for example, 48 feet long, 24 feet wide, and i 
16 feet high, and so on. Incongruous sounds, he said, neutralise each olher, { 
«nd produce dead pnint.s, or points where the speaker could not be heard. 
Care was netwssary in this respect. Harmonious arrangement of an apart* 
men! might sometimes he nbtniniHl by means of pilasters, or paitition ait& 
doors. The choirs of our cathedrals usually approximated lo simple mutti'* 
pies in their propnriioin, and t>n»c rnit hi^ view, be thought, hylbeir effects. 
Incongruous forms made the worst apartments fur hearing. The Iccta 
was then proreeding to speak of the third division of his aubjeet, reflecttov' 
of sound, but was intiled lo postpone the consideration of it till the next 
meeting. 

Feb. J*.— S. AiMZLL, Eaq., V.P., in the Chair. j 

The following Report of the GoBocil on the D esigs and Easays m^ 
milted fur medals was read :-- 

Report of the Council lo Ihe General Meeting of the Members on tbe 
De»i(;ng ofl'ered in competition for the Royal Medal of the Institute, for 
the Soane Medallion, and on the Essays sobDitted fur the Medals uf Ihe 
loslitale for the year 18-16 :— 

The Council have lo report that for the Royal Medal, the subject being* 
bnilding suitable for the purposes of tbe Itoynl In<ilitulcof Britl.sb Archi- 
tects, eleven designs have bceu received. They deem it proper iu ilic first 
instance to advert In the printed conditionA prepared for the guidance of 
the competitors, and which were issued in May^Iasi. 

Bat Vajtatf the Qo«en hsTlng b«cn gmciouaiy pleated to gnot bj ibc liwUiaie «■ 
•nnua) medal for ttiii promoUon of arrliiteccure. It hui b«eii reaolTrcl, that It ahalt be 
appllpd to tbe «ttcouni««aie»t of the Junior oiembcrk oftlM prttlHslon by a competition 
in desigiii, compoaed In a atyla ralculoterl to promute the •lodf of Oraelaa, Roman, and 
Italian archltectare, and farther, that Uie drai^na ahall ba judgodol^ ooi ooty with rr- 
fervnce to ibeir raerlia aa worka of art, but likewlw aa to the knowMBa at oooitractloo 
Ihty may exliibit. 

In (inJcr lo arcure. as far as potilbte, uniformUy In the c«Dditloiis under nhlch tb«- 
dealgni are aabcolltrd in comfirtlUon for lh« Royal Mrdal, It haa becil determined tluS 
tilt age of therompctitur shall hi* lluilletl to ttveiity-iirc yrara, and that wlLb Lhia Umita- 
tJon tlie comp«tlLloa iball tie op-rn to the prorHiioii Id geDerol. 

Ilie Ruccesirul competitor will tx furtbrr IntUled to draw upon the Treaaiirer of the 
ItiaUtule fur tb« auin of £!tli alter hf« arrlral in Rome lo the purauil of his prutmlonal 
etudiea, at any period nithin live years ftom the lime of Ihe medal haring Ijeeo Mwarded. 
to him, upon seDdlng to the iDstltute a aatlafactory itudy of some cjUaliog buildtDg, 
either ancient or mmlern. 

The Royal gold Medal for the year 1H44}, irlll be awarded to the beat dealfrn for a trattd. 
Ing auUtilile lo the purpnaca of ihe Royal Inaittuu* of Hriilah Arrhltecu : comprlaloga 
room for geDeral meelinga iiDd lectures, wllb aetlj for XM peraona, arriuiisrd mlh a view 
ti> the rendlnp of papers, tbe cihlbitlon of drawinga and dia^rama rxplonalory tbeieof, 
aad for fodlity of diacuaaion ; a council loom for twenty, hve memhera ; a library for 
tO,DOO volumea, with aullable deposiloriea for drawlnga, prinu, medala, &c. ; a gallery 
for model*, riuta, fragmciila, &c. ; aa exhibition room for architectural aubjecta, and 
auIUble reaideucen for a secretary and a curator. 

The coat of the building not to exceed ^'.'(i.lMK). 

The dmlgn lo compriae not less than one plan of eaeli story,— two elevathint, two sec. 
tloua, and a perapeitlve view. 

The fcale of the drawlnga to be ana. eighth of m Inch to die foot, and to be Onted wMi 
lodian Ink or aepia only. 

The Council will not conaider themirlvn eallad upon (o adjudge lb« medal, •nkn the 
desJgoa and drawings be of lulUcleiit merit to deaerve that diatiuctlua. 

In detailing thus minutely the arcomuiodaiion to be provided io the 
buildiDg, lo render it suitable for the purposes specified, und by filing* 
limit to the propnsed expeoditure, it wiirt ubviuusly intended by the Lnsti* 
tule to impress tbe candidules with a ftreliog that in forming iheir de«tgi» 
Ihey were expected to treat tbe euliject practically, and direct their effurli 
lo the proituciion of a design adapted lu iho requirements of an exislios 
wurkiog lusLiiutiou. 

Tliey observe, with macli regret, that the well considered and dearly 
expressed conditicQBof the Institute huve bei-ii alntusi entirely disregarded, 
and that in coosequeiice of the uncalled for magnitude ul tiic rooms, balls, 
staircases, and other approaches, together with ihe lavi&ii aud injudicious 
iutroducliou of columnar and other cKtmneuuti' dccurMltoo, (^iu some 
instancpti nctunliy unfillinj^ the rooms for the purposes demanded), not 
more than one of Ihe designs, poese»siug ibe slightest pretension lo cooai- 
deratiuD as an architectural composition, could be properly executed for 
less thai) double ike num xprcified. 

WhfR the Council reflect on the enormous tirauunt of injury occasioocd ■ 
to ilie public iiod lo the profi'S.siun, frtiru competitors so frequently disre* ■ 
{{ardint; the condtiions given with respect lo Ihe propobcd c&pense of an V 
iutended structure, and consequently presenting designs of much higher 
pretension than could be produced with an huneBt uiid conscientious ad- 
herence thereto. And when they likewise refiei:l on ihe strong reproba- 
liou ihe Institute has had occasion more than uocc to express un this most 
irregular and improper practice, they feel ilial it would ill become the 
Council tu recuiunieud tu their fellow-menibers of the In&tituic lu rouote- 
Diuice such dereliciinii fruiu honouiable profesbioual practice, even in a 
conipetitioa like the presi-nt one, wliiTe ihe public interests are not directly 
alletstetl. The fact bein^ so appHrenl, entirely precludes the Council from 
recommending to the members of the lu»litulelhe awunding of the Royal 
Medal lo either uf ihe designs presenteil this year. 

They regret to be compelled, on grounds which they consider too im- 
portant to be disregarded, to come to lhia decision, especially on the first 
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I •( a coiapeHtiaa for so hicb a distioctioa as the Rnyal Medal, and 
thedcii^rn tndrked " Uimnlu ^ectiu^t Itic qui nil tiiulitur 
a hi{ti degree of merit, aiid displays mucb taste uad 
artistic talcut. 

The Soaoe Medaltion for the year 1846, was offered for 
AvhMt^Mlvii forma pdlQct, MilUble to the co«irrcffttloa»l wonhip of Uw Church of 
■Mtawt. ana op*bU of ■ccouioKvlattoK l.fOn pcraons, without ^Ikrriea. 

^tm 4mI(i« to be ftotnan or luljan. pjcprr«i<VF of lu purpox bolh InUmallf and cs- 
taBwUf . jrr»»entlDi| m lilUe ohitructlon to liglu at poMible. The chaucel to be properly 
■srtad la pliu And decoration, wUti r«rprence to iu Protettant uses. All the wlodows 
toh«fhairfMl wllb sUined ftaa*. 

TlMM aiiwt be • coi»|<ici«iiia bMry, but the ba4y of tht church U not U> be ■uraoaBted 
byadooM. 

TW 4rairlngt of tbe elevations and two secUons, to be to a acale of one quarter of an 
\m^ t» a tool, —tttr plao* anrt per*(«ecttve etew to ooe-etglttb of an Inch lo a foot, and 
' I IwlU Ink or acpla only. 

■ la Bot eonlinrd to the membera of the Institute, and lh« CouacU 

ttaMDtelTea called upon to adjudge a pieailum, unless Ihedrmvfofs b« 

af aiSflleot laerll to itrntrvw that distinction,— 

Uftd for Mrbicti, two DesiKOi Itave been received. The Coancil most 
rvludantly ob»erv« that tbey du oot catisidvr either of ihcai as de»erv* 
iMg uf the reward ofTered. 

Three Eamt* have been rec«tv«d " on the adapialioo and modificatioa of 
Ifaeordan of'the Greelci bj the Rorooni and moderns." 

Tfae Couacil are of opinion that the Kasny marked by the motto '* Hoe 
libi mint arte«," is diKtiofruiahed by ooaaiderable research and knowledge 
of the subject— the style it» clear aad noaffected, And tbe reaMoing good. 
Tt\e Conncil consider that the treatment of ibe aubjeot is aoioewbat too 
kisiurical, and that not Fufficienc aiteoiioa km Imm paid (o tbe trarioaa 
social causes which operated in effecting tbe Modifioatiooa of thenrdera. 
Tbo Couacil are of opinion that this Essay stands first in the order of 
■erit, and is well desorvini; theMedal of the Institute. 

Tbe Easay marked B, evinces considerable sinriy aod able treatment of 
the aubji!>ct, the Council therefore recommend that a Medal uf Merit be 
awarded to this productiou. 

For the medal oSered by the Institute for the best Essay on Drainage » 
ii«.:— 

Ob th* beata)«icin to lie edopLed with regard to the arran^tmenta for the thorough 

> of a toirn llouje. and of a nubleinan's munsloo and offices in the counlrv, re- 



mtettttly. OtntpHiInK the preneral arrangement for currfint^ oS the irnteri and scwaKe, 
Cataca and mo^l cTrn*et>i<nl forms tor the drains or coiiduHs, the requisite fall, the <le> 
I0lmtkom ot awterlal to be employed, and the aeveral precautions f jr tbe prevantluu of 
4miP^ frnt'll. and paaaage of Tenuln (— to tw accocnpanJed by block plans «ud details,— 

mt Eaaay only, accompaDied by twoplaoa marked " Hygeia," baabeeo 
raeeived. 

Oa a careful perusal of the fiaaay, it appears that the author has not 
treated the subject in the terms of the programme ; that he has oeKiect<Hl 
the main snhject proposed, and uttugetUer oniitied thode details to which 
kia attention was directed by the published particulars. The writer had 
ibowo mucb diligence, and some knowledge of tbe matter on which he haa 
trtaled, but this also is in loo geoeral a manner, and upon points not pro- 
perly within the scope proposed by the lustilute. 

Under these circuoistaoces the Cuuocil cannot recommead the medal 
to be awarded to this production. 

Tbe sealed papers beiug npeoed^ the ohairmaQ declared (he names of 
■be successful candidatea : fur the hilver Medal, U'. John Woidy Hap- 
wortb. of lu, Caruline-slreet, Hedford-equare, Fellow ; for the Medal of 
Merit. Mr. Janes Bell, Aseociate. 

Tbe F«9ay which gained the Medal of tbe lastitute was Iheo read by 

T ; it commenced by arguing (hat llellfnic Art, when iulroduced 

iU4 at iCouie, was corrupted by the iniliience of a previous style, 

11 tue ?-inie tu»nner ihut the archiierture of Alherti was degraded, thruugh 

a CiotLic freliuK, ialo the Kliziibetlian, the HiMiaissaoce, and theTedescbi 

«a.' lutions. Treating of the remains of the Etruscans in art, he repudiated 

tbe te-sUmony of their vases, and held (hat they eierci^ed liUle influence 

on tbe early style of the Ramans, which he considered lo be Albitn or 

Latin; he used that term to denote the simplest order of Classic Archi- 

tecture, which was gradually superseded in Rome by the Ionic and tri- 

' ' ' Doric. In jiistilic'itiuDuraa original table which dictated the em- 

uf Corinthian culumoa only wbeo iu height excenlioit lifly fe»*t, 

„ ■ average heights to each order, ending with only eleven feel 

allowed to the I^lio Tuscan, the author appealed to several tables of cal 
calatio lis, which showed that according to his foriituU, passages of equal 
widths betweeu pairs of columns, of each order, of oae diameter, demauded 
Ico^ths of architraves not exceeding Ibe powers of tbe eiiuplcsl mechanical 
COostrnctioD ; and greatest when capping the highest cuinmn^: whereas 
dw usual acceptation of the directions ofVilruvius ali^urdly tended lo 
•bow that the greatest lengths of architraves would seem most consistent 
with the lowest columns, idthough the ancients always eipected narrow- 
neu uf iotercolumulotion aod sliuiness of pillar to accompau) each other. 
Tbe modit important wodtOLUtions made by the Romans, while retaining 
the srirnitfic couventiuoalities uf Che Greeks, aod adopting the Eustyle 
riiniHtion.and the pseududipleral aud hyiiuetbial urmogemeuts, 
in the pi'oporliou» of Ibeir plans and in the pasilioas of their 
Huiii? , in tbe proportions of their entablatures, aod in the cnntour of 
nuuldiags ; iu the use of square columns, ofieo allowed to be pre- 
daniiMat, aod lo debasing the circular piliar to a mere ptlaater, and to tbe 
{iractica of aitpercolumDlalioo. 



Kefereoce was made t« a drawing exhibiting a moiely uf the aane 
buihliitij in each style, enttrlug iolu a comparison of tbe different re-iulU 
accoiupaoying various coiucideooes, and etreaa ^vms laid upon the seoli* 
nieot of a rectangular and statuesque simplicity visible in noarly all Greek 
e<lifices, in opposition to that of curved and picturesque i^ruupiug ia tbe 
enlarged sphere of action of the lloman imperial artiats. 

Tbe author defeoded the revivalists fur e»tai>lisbiog a standard for each 
order, on the ground that tbey were juslitjed in BU8p«cling all tbe antique* 
(of which tbey really saw very littlej to be barbarous, and in tryieg to 
bring them toa correspeoden^e with Vilruviu.s, — each publishing his owo 
idea of perfection, ia which ttie great masters were wonderfully agreed: 
and exposed the fault of making their illustraituiu formulx— to be applied 
without change ou any occasion, at aoy baigbt, io any situation, for any 
purpose. He examiiied the practice uf the great lua^ttcrs aud the pupils 
in the several modern sc1um>U, and meuiioiied, iu a list of their addltiooa 
to the store of the architect, the use ot the niche, of pedestals, of balus> 
trade.5, of sculpture (of all sorts) as mere dec'jrniiao, of tbe arsnsy!(|yle 
disposition, of the basemeul and attic stories Hg features, uf spires and 
sttwples and bell towers, and of an eitr.tordiniiry luxury of iuitiroal and 
external architecture. 

The paper closed with the observations thai, with Chambera, My)ii*» 
Dance, Unllaod, aud Soaue, expired the race of architects iu ona atyla 
only — but ia a style of which they were masleni ; tbcir socoessora bciag 
coodeiuoed, by exposure to the caprice uf patrouage for a command, to 
sammon up the rcsourctis of any style — lu clothe evm an imprarticabie 
idea; and that the current of taste was undeotal>)y tending towards an art 
altogether diOerent from that of Citeeee in its cuostruction, or else to that 
of Palladio aad Chambers. 



INSTITUTION OF CIVIL ENGINBERS. 

Feb. a. — Sir JoH."* Rensik, President, in the Chair. 

The Institution met for the frst titoe io the new theatre, and a paper by 
Mr. W. E. Newton was read, gi»iog a description of the method em- 
ployed by Mr. Herron "/or the conatruetion of iht ptrmaKtnt tcan «/" tke 
PhtUdelpkia and Rtadimg, and other mi/irayi in the United Stutei." The 
ineihod was a deviation both from the systems of the longitudinal and tbe 
transverse sleepers, crossing each other and spiked together at the inter- 
sections with wooden trenails or iron pins, acordiog to circoaslaaces, 
forming an extended platform, upon which their loogitonal bearers were 
laid, supporting bridge-shaped rails with wrought iron chairs, Tbe paper 
gave an account of several dcriatiufis from the geaerol system, such as 
making the ttellis-work of iron laid in bitumen, ic, and also a detail of 
the amount of traffic conveyed along the railway ; whence it appeared, 
that within one year and tive days from its being opened for general ate, 
1.400,000 tons of gooils bad been conveyed aluug it, without any prejudi- 
cial efTect, and, in fact, with less wear and tear than was usual npon rail> 
ways in the States. The cost of a single line of permanent way was 
about £850 per mile. From the discussion that ensued, it appeared to 
be the opinion, that althou|{h the system might succeed in a country where 
timber abounded, it was inapplicable for Koglitib railroads; and exceptions 
**ere taken to the general features of the construction for high speed, as 
the rails, which weighed only forty-four pounds per yard, aud which were 
of a bridge form, could not resist tbe impact of the wheels at great ve!o» 
city : the junction of the diagonally laid sleepers would become loosened, 
and there would be too much deflection between tbe bearing points. 

feb. 9. — Sir John Rc.nme: iu the Chair. 

A paper was read on the " Helder or (ireat \orth Holland Cctaai," by 
Mr. G. B. W. J*cK»oN, Associate. This canal was constructed by tbe 
tale Mr. J. Blanken, engineer, during the six years between Is 19 and 
1825, for Ibe passage of frigates and 6r>l<class rat-rthautmen, and extends 
from Amsterdam to Nieuvmnliep in tbe Texel. The stale of the uavigatioo 
through the Zuyder Sea, in the early part of the ITlh century, having be- 
come so defective, iu consequence of accumulated sand-banks aod shoals, 
that camels were necestarily made use of to lift tbe vessel over tbe shal- 
lows at Pampas, thereby incurring both extreme loss of time and incouve- 
oieoce, tbe Dutch (Jovernmeut deemed it oecessury to connult Mr. Blanken 
on the possibility of remedying the evU. That engineer accordingly pro- 
jected tbe above canal, which has three divisions, the summit level being 
only 3 feet 8 inches above the outlets. lis Icuglh is lifly-ono miles. It ia 
123 feet T inches broad at top, 30 feet 10 inches at bottom, and 20 feet <» 
inches deep. The pile-drivioK and boring experiment undertaken by biin 
to ascertain the probability of success, show that the original »ea shore, 
being the only really hard groiiod lo tlie north of Hollaud, is to be met with 
at 43 feet under the present surface of the ground ; aud as the foundations 
of the locks were laid nearly at that depth, the result of the eiperiuient 
was considered to afford suffitient guarantee for the stability of the works. 
The character of the soil in that part of Holland is exceedingly treacher- 
ous, and it reflects great credit oa our foreign neighbours that they vrere 
able to overcome the various difficulties with which they had to contend. 

The constructions generally consist of floatjug and swiugbridges, tide- 
locks, passage-locks, &c. The floating bridges are peculiar on account of 
Iheir Qexibtlily, consisting of two plutforms, one ti«ed lo each shore ou 
pUes, the end of each of which is worked bj Mis of double levers aud rest- 
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tag on tno boats, so that when the bridge is required to be opened, both 
boats are wilhilrawo, i>ue tuwHrds racb shore. The Willem lock in 2!)7 
feet b iti'1i'<s luog, 51 feet 5 incbea wide; the height of the lock walls beio^ 
32 feet tj iiK-lieS| and the gates being each 29 feet 6 inches by 29 feet 4 
laches. 

The totiil roftt aiuounled to one rnillioB and a half poonds eterlin;;. The 
tine requind by vesseU to make the passa|;e from ArosterdHtn to the Hel- 
dcr varies according to Ibcir size, and the means of haulage ; fly-boati, 
Willi siv relay of four horses each, xnakioR it in ten hourn, uhihl large 
£ast Indianicn require t\To, three, and four days, according to the wind. 
The details of constructioa of the whole of the inrorka were (riven 
rery freely and with illustratrd drawings. Id the difcnssion wliich 
casueil, it wast stated that the only canal in thi<i country which could be con- 
trasted with that of the Helder, was ihe Culedooian canal, which was 
projected upon a nport by Watt, commenced by Jessop, and in a. great 
part constructed by Telfoid, a few years previously to the Helder cmial. 
The prill'" ' •• i"— ♦•nee betwcea Uie two consisted iu (he nature of (he 
p-onnd ll. Ii they were cut, the former being excavated entirely 

outof alit. ', wl'il&t the latter bad to becut out of hard grartl, 

and in tonic com-s tuck. An interesting account was given of the mode of 
forming the ypot for the entrance lock at the Inverness end of the Caledo- 
nian canal. The object was to carry llie work out into deep water. A 
large maM< (if earth was deposited in the eca (o the full extent intended. 
Upon this nivuiid, a heavy load of tnaterial was laid to coosultdate the 
tMSB. After Belltiug for n conjiderable time, (It upper mass was removed, 
ihe excavaticu whs made for the iuck-pll, and the construction was ef- 
fected with comparative fat'ility, and had endured much ruui;h weather 
»ioce, wiitiuut any syuiptoma of failure. The superincumbent weight 
which WJ4S removed, being greater than any subsequent itrain, there was 
no danger of the luck rvtrsiuking. 

On the I Gib inst., this paper was continued, and treated principally of 
the art ol building «vith fasciae work, as practised iu tlullaud and 
Uermiiny. 

The usual constrnciion of these dykes was described to be, by sinking 
successive layers or Ixsili! of fasciDe:^ or faggots of almost SO inches thick by 
from 8 Iu (tj yanl:^ in »idth, and of proportionate length, weighted with 
grsTut and atones uiiu^led with clay, sea-Meed, and &ilt. Thcsp layers 
vere coutiuued until they reached above the seu level, when iho top was 
OODfltiucledl of more eolid materials, and sometimes capped with brickwork, 
a» the public ruadn were formed upon them. 

The slopes of the faces of the dy kes vary considerably : some of the Jow 
dykes are in section of tSe form of an arc of a circle of C tu 10 feet chord 
and 10 inches to 1 foot versed sine, covered With fasciiic ntattint;, staked 
down upon a clay-bed. Ulhcrs have a base of 19 feet wide and 5 feet of 
a triangular section, also made up of fascines (and stake:;, secured by 
bnrdh'ti Hiid wattliug, with clay, peat, sta-shells, and suiid, well rammed 
io, and then coured with turf. Others are formed with rows of piles, IG 
feet long, with their heads (i ur7 feet above the »liore, joined lunjjitudiually 
«fld laterally by waling limber, filled iu and around with fascine beds and 
vreightrd with stone, baskets tilled with taud are abo used in certaia 
•ilua' 03B, aa well as various mudiScations of all ihe»e kimta of protections. 
Itwttsalated that these constructions were found t'l succeed belter and 
laat IU long as slone, being at tlm same lime ubuut half the cost. 
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ON GUNPOWDER. 

Dr. FaiarlBY, in a leclare delivered at the IToynl Institution, gave sonic 
account ot the " ComiMuition and Qualiliea nf Gunpoudrr," — its composi- 
tion coniaJD« 75 parts of nitre, l5 parts of charrual, and 10 parts of sul- 
phur ; which, converted into equivalents, give I of po'assium, I of nllro- 
gen, a of oxygen, 3-4 of carbon, aud 0*85 of sulphur, in a state of mecha- 
nical misture. 

The j4 1-1 ion of G*npo\rder. — Gunpowder is a solid body, in which a 
source of i-nornious power is locked up, capable of being brought into 
immediate operation nbenever wauled: the acliou thus ciiciled being 
itself re^uluted by hun«an skill with wonderful precision. The eiiornious 
quantity of gus generated by the conjbuslioo of gunpowder, irrespective 
«jf heat, was exhibited. It nas remarked that, od Ihe ignition of gun- 
powder, tbouEh the sulphur begins the corobuslton, it is not itself burned 
by the oxyseo of tlie nitre, but unites chiefly with the poiassiuro of that 
salt Iu form sulphuret of po1u»sium, a substance which assists in giving lo 
the fl»nie uf gunpowder an intense heat. If gunpowder and steel filmga 
be dropped lojiellier through four or Cve inches of flame, (he latter will 
burn, though Ihe former will not. A flame from gas was made lo play for 
several setunds on a heap of gunpowder, without lighting it; but when 
actually Ijjthted, it evolves very great heat. It i» lo the immense heat 
produced «>u the solid products of the combustion of Kuupowder, that the 
certaiuty of iia cumpleti' combustion is greatly owing. In this respect 
gunpowder dilfers tharacterislically from guucoHon. The latter fires at 
a heat which would cot allect the former; but produces, by its combus- 
tion a degree and cuiidiltun of htal much less commuuicuble la olher 
bodies, 'ihe ellect of the | be at generated, indcpendeut of tlie chemical 
cbaage /row the solid to the gaaeoua or vaporoaa itale, was illuatrated by 



the violence with which a mixture of one volnme of oxygen with two of 
hydrogen ges bursts the vessel which contains it, solely in consequence of 
the beat el'cited during their comblnalion. This is manifest from Ibe fact 
that the space occupied by the uncombined gases is greater by one-half 
than that taken by Ihe resulting steam. 

Granulation. — Prof. Faraday laid great stress on Ihe effect of the gra- 
nulation of gunpowder. To this condition of gunpowder, presenting, as 
it does, a number of separated sui faces of size jubl &ii(lii.ietit to become 
flurrouoded with flame at the same instant of ignition, much of the disrup- 
tive or projectile ertect of gunpowder was ascribed. It tvna shown that, 
without that porosity which it^ division into grains imparls lo a mass of 
gunpowder, Ibe explosion of the whole could not be instant nor siraulta- 
neous. This was proved by bringing a piece of mill-cuke successively 
into Ihe conditioD of grain powder aud of meal powder. The slow com- 
bustioa of the solid meal powder fuse wa^ compared with the quicker in- 
flammation of the hollow rocket and the instant tunamniaiiun of the charge 
of a gun. All these effects are related to the condition of the interior of 
Ihe gunpowder in respect of its permeability by the flame of the firht par- 
ticles ignited. Then, as to its exterior condition, it was shown that the 
tardy burning of the miner's fuse is due tu the granular slate of the pow- 
der in its caso being counteracted by the pressure of the strands of rope 
wrapped very tightly round il ; while, on the other hand, io the cracker of 
Ihe firework- maker, a similar train is mstanily fired throughout, Lerause it 
has a loose jacket all over it, and, in the buruiog of ihe common cracker, 
an allernatioo of these effects is produced. 

The great imparlance «/ Time in producing the ffftets of Gunpowder. — 
Contrasting the acliou of Runpowder with that of lulmiuating mercury and 
silver, or of those still more fearfully eXplo&ive compnuuds, the chlorides 
of nitrogen and of iodine. Prof. Faraday showed, thai, if the explosion 
of gunpowder were really instantaneous, it would be useless for all its 
present applications. As il is, however, whenever gunpowder is fired in 
the chamber of a gun, it docs not arrive at tite full iuimsiiy of in actioo 
until tiie space it urrupica has been enlarged by that through which the 
ball has beea propelled during the first moment of ignition. Its expansive fl 
force is thus brought down and kept below that which the breach of ibe V 
gun can bear, whilst an accumulating, safe, and eOicieot momentum is 
communicated lo the bull, producing ihe ptcrise eflfects of gunnery. This 
munagfahle action was contrai>ted with the effect of a morsel of iodide of 
nitrogen put on a plate, and explode<i by being touched by the extremity 
uf a long slick. The parts immediately in contact with the iodide were 
shattered, — i, r., the end of the stick was shivered, and the spot in Ihe 
piile, covered by that substance, was drilled as if a bullet were fired 
through it, yet no (endeory lo Itftthe stick was felt by the band ; whereas 
the comparatively gradual action of gunpowder lifts and projects Ibose 
weaker substances, wadding and shot, which give way before it. 
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ORNAMENTAL GLASS. 

Mr. Apsley Pellnlt delivered a lecture at the Itoyal Institntioo on Feb. 
13, " On the mant{/'nctiire of ornumenlal glii»».'^ He explaiued ihat Ihe re- 
fraciivc pellucid colourless brilliancy of flint-glass was owing to the pre- 
sence of lead; and that flint gl^ss, or more properly glass of lead, most re- 
sembled rock-crystal or the diamond ; and iu this branch of Ihe trade, espe- 
cially as regarded table and chandelier glass, ihe British glass-manufac- 
turers were prcemioent, aud superior to their conlineutal rivals. The en- 
tire mauipulaliou in the makin^of a wine-glass, jug, barometer-tube draw- 
ing, patent pillar moulded vase, were explained in detail both from large 
diagrams and from (he practical exhibition of these processes by two work- 
ni(n; a furnace having been fitted up by Mr. Pcllatt in the theatre of the 
Institution for the express object ; also salt-cctlars were pressed by ma- 
chinet-y, bottles blown and moulded, spun-glass draw n, Stc. During these 
operations Mr. PellaU explained the conditions of whetting off by ihe ap- 
plicatiou of (he sudden conlractioa of the culd iron tools, so that a slight 
blow would separate the bowl of a wine-glass from tbe glass adhering to 
the blo^'k'^r's crow ; (hat a punty might be applied lo Ihe reverse end for 
shearing and Dnishing the bowl. The punty is n solid iron cane, with a 
little hot glass ailiieriug to it for handling glass pieces; which, by partial 
ineltinK of the ^lass in the course of nmuulacture, is again removed by a 
lap when it is uo longer required. Ibe peculiarity of glass welding by 
contact (impossible if the slightest film of sulphur intervene), and varioua 
manipulationt!, were detailed, particularly the projecting moulded pillars 
which possessed the refractive and brilliant effeclofcut glass: andallbough 
invented and introduced a few years since by Mr. Jaiues Green as a no- 
velty, it was found, on comparison w iih a Komaa specimen of glass dag. 
op in the city uf London, the properly of Mr. Roach Smith, apparently to 
have been manufactured by means of the same upplianres as the ancients, 
the fragments having a perfectly even interior, with a projecting pillared 
exterior. M 

The diflTerenre of glast made by hand and in moulds was slated by tbe I 
lecturer, as well as the dislinclion between moulded blow-offs with cut 
scolloped edges, which were far superior in (be interior palish, ns con- 
trasted with articles, such as dishes and salt-cellarf, pressed in moulds by 
mechanical power, aa introduced by the American systena, whose interior 
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*mtU in^ven and ruflled, by the metal plunger not alwajra being 

krti' y hot. An ingenious cylindrical vial mould, for blowing 

'' " seam, of unirorm sizes, was used; and bottles were raAtiu- 

rc}ni it and tlie ordinary open and sbut moulds, nhieb will 

:j J clean blown, prorided the inside of the moulds are kepi at 

aeiLTiy the same beat a» the temperature of the glass blown in them. The 
cU&ticily of f;la»B was exemplified by glass balls of about three inches dia- 
meli-r rebounding from a polished iron tlab three-fourths of the height from 
which tlicy were dropped, as well as by blowing glass so attenuated as to 
be sn^tniocd home short time floating in the atmosphere ; Uiis is technically 
called gia^s friiKt. AmipBling and itn rfTects were briefly slated. Tlie 
procevs «.f cuaiog (called by ihe French double, treblv, &c.) colours upon 
whit« glass was then practically shown by the workmen, who covered a 
whit« i;l<'>4 toilet-botllc with blue, about the thickness of an egg iiihel] ; 
aiul Mr, Pellatt displavcd a vase of the exact size and shape of the Port* 
land ira*e, iu:inuf«clured at the Falcon Glnss-works wjlh a thick interior 
cuatittg of dark blue glass, upon which a tbJn while enamel of glass casing 
ir8» laid ; his en;;raver had cut away parts of the white, leaving rnasaea 
of blue ia the neck and upper part of the vafcc exposed to view, and bad 
chased oot ftt the lathe, with the engraviog tool, a portioo of the bas-re^ 
lief. 

A fall sixe drawing of a double-handled vase, wilhont foot, now in the 
Mu«?ttn) of \>»plet!, was exhibited, made of blue glass, and cased with 
i.andles, from which were engmved in relief, au flabo- 
•-••t, with H group of Bacchanalian boys under each 
uo. u.. . Ill M' ~ ^.. cind artistic power it ia considered by Zuhn as second 
only to tbc Porilnnd vase. This vase was found In Pompeii in Ihe year 
18ST. Mr. Pcllatt staged that Mr. Wigel, the celebrated gem-engraver, 
bud expressed u desire to make an exact copy in glass of the Portland 
TMe, provided h« could set apart adequate professional lime for the objrcl ; 
sod Mr. P. expressed his determination to aid this patriotic intention, 
pledging bis Firm to its execution, so farns regarded the itiunufaclure of 
(lie r- ' - This species of engraving in ri-iief, probably took its rise 

Woi k and Uoman arti^t^, in imitation of re -1 bus-reiief gems. 

M<' ' unlinlshed specimens are to be seen in tlie Briti^^b Museum, 

Mgof rough patterns upon transparent glass cannot be traced 
■i Venetians. A lalbe, u copper wheel and emery-powder 
iiii HiS tju^ii grounds, and a lead %vhcel for polishing, are the engravers 
looli. Specimens were on the table, as worked by the lathe. Glass-cut- 
ters* ipiin wheels for cutting, used with wet sand ; stone wheels, used for 
imoolhiug with water, and wood wheels for polishing with puitimice, and 
tflrrwards with putty powder, were slightly explained from the sppcimens 
exhibiled. Flint-^las? dectkolers, ronglied, smoothed, and polished, were 
ibowo ; also four polished rut decanters, of one uniform shape and size, 
bat varying in strength, to exemplify the difference of brilliancy; that with 
ten faces of flutes on the cylindrical body being least refractire, and that 
with«ix faces or fluting being most refjactive; and the eight fluted and ten 
iuied rAn^iig betsveeo the two extremes in refractive eflcct ; the condition 
of pellucid refractibility depending upon the greatest projection of angle, 
io proportion to the greatest quantity of flat surface cut away fiom the ex 
terior of the cylinder (the interior remaining circular). I'he last glass 
BiJioipalation of the workmen was drawing Venetian filigree cane. Threads 
of while aod coloured glass were placed vertically around the extremity of 
the interior of a brass mould; a solid flint.glass ball was blown into Ihe 
interior of the threads, welding the latter to the outside of iho bail, arid 
dnwn as tube aod caae is usually drawn, except that each workman 
twisted in ao opposite direction, as they retired from each other to lengthen 
and atleouale the filigree rane; which, being whetted off* into such lengths 
aa nay be required, is afterwards used for wine-glaaa stems, or made up 
ioto rases, pateras,aDd other filigree objects of taste. Specimens ofmosiac 
glaas Were also shown and explained, by which, pictures, as described by 
Winkelman, wpre made, by \rcU)ing lengths of stuall cane to each other, 
itteros being previously scctionally arranged to required variety of 
r, &c. ; so that when mit!ii.-<ed together by fusion, the whole shall ap- 
Itomogeoons. These are cut olf into slabs at right angles to ihe lengtb ; 
^l!iat the tabject or pattern is repealed on each slab. Veneliao millefiure 
'glass was explained to consist of single canes uf filigree glass, cut off into 
Basil loeeDgrs, and placed side by side, and welded to while fiiot-glasa, 
fenniog a sort of mosaic work. The manner of making schmeltz and ritro 
was slightly alluded to, and IMr. Pellatt stated that he had tried 
ilate the projecting crystal forms divided by concave fissures 
VenetiaD frosted glass, and had failed, as he had plunged the 
totifactored article while hot into cold water, which only dtaJucuted the 
ilerior particles of the glass, leading the surface nearly smooth ; whereaig 
lit frieud Mr. (*reeD had chillfd the glass in waler in the earlier process 
9( Ihe manufacture, which being afterwards rewarmi'd at (he furnace and 
tpaodcd by blowing, separated the crystals from each other, leaving the 
lOrrB between identically with the Venetian ; apparently full of fractures, 
really whole and entire. The enclosing of cameos in shut-up pockets 
Wiu explained. A beautiful specimen of pedestal, with u caryatides en- 
clotare in solid glass, also bricks of glass, with writlen aad cumposiUuo 
inacriptions iucrusted, were on Ihe table. 

Mr. Pellatt concluded by bearing public teetimony to (be workmen for 
llieir williogoees and success, notitithslanding ibc short lime of fusion, 
ud Ihe comparative iocumpleteijiese of the furnace; and by siocereiy thauL- 
iag ibe possessors of ancient glass who bad kindly lent hini specimeae^ or 
gifCB faim access to their collecliooi. 



ON THE NATURE OF HEAT. 

Mr. GaoTk gave a lecture at the Royal Institution, Feb. 5lh, on " «w* 
Coniiderationt tj/ the Nature of lleai." — After a sketch of the existing 
theories of heat — the emissive, the ethereal, and the dynamic — Mr. Grove 
announced hiroielf an advocate of the lost, vix. that which regards heat as 
molecular motion of ordinary matter. The phenomena of what is called 
" Ittlrnt heal" have always been considered a stumbling-block in the way of 
this tbeor)-, and a strong argument for the materiality of heat. Mr. GroTe 
ronsidered that all the phcnomci>a of latent heat might be accounted for 
more simply by the dynamic Ihrory, and that the greatest diflicuity in apply* 
ing this theory vras the necessity of exclurling idens awociatedby long usage 
with Ihe phenomena, and alto of employing terms which bad become en- 
grafted by custom on the expansive (.ffects of heal. Thus, in expounding a 
new view, although more simple in itself than the received ones, we are 
obliged to avail ourselves of received terms, to vthirh, while we use them, 
we object. Excepting the case of certain stibstances which expand in freex- 
ing, and which expansion ii accounted for by their crystalliialion, making 
the body occupy luore space, by leaving interstices between the crystals, Mr. 
Giovc stated that all the pUemmiena in whicb tbc sn-calltd latent heat it 
contTrned were mere expansions and contrai.lions; and that what, according 
to that theory, would be called absorption of bent, was mere extension of 
the substance said to absorb the heat. Thuf. suppose a given quantity of 
water to be heatpd by a given quantity of mercury ; the first cflect it, that 
the water expands, the mercury contriicts; at a certain point, viz. that at 
which the water is said to have n ached its boiling point, the attractinn of 
tbc molecules of water is so conquered by the repuhivc force, heat, that the 
water bursts into vapnur ; here its molecules being marc sepnrated, and 
having consequently a less BttiBctive force, are so much more readily ex- 
panded, and exhaust much more expsniive force from the heated mfrcary; 
this, therefore, loses expansive force, t, f. contracts or shrinks ; and the more 
so in proportion to the readiness of expansibility of the substance which 
robs it of its expansive force. So, if the calorific force be supplied by other 
means, such as ordinary combustinn, say of coal and oxy;cn, i.e. chemical 
action, the expenditure of fuel will be in proportion to the escpansibility of 
tbc substances heated; co thai the same quantity of water will require the 
same quantity of heal to convert it into sicam, whatever the pressure. 

If, again, the same source of heat be applied to the two substances, water 
and mercury, say to a thermometer immened in water, both gradually ex- 
pand, but in different degrees; at a certain point the attractive force of the 
molecules of the water is so far overcome that the water becomes Tapour; 
at this point the heat or force, meeting with much less resibtance froin the 
attraction of the particles of steam than from those of mercury, expendi 
itself upon tbc former : the mercury does not expand, or expands in ao 
infinttesimally small degree, and the steam expands greatly; as soon as this 
arrives at a point where circumambient pressure causes its resistance to fur- 
ther expansion to be equal to the resistance to expansion in tbc mercary of 
the thermometer, the latter again rises; and so boib go on expanding in an 
inverse ratio to their molecular attractive force. Again, if the steam be not 
allowed to expand, as by confining it by a lets expansive body, say a metallic 
chamber, then the mercury of the thermometer immediately rises. Thai 
beat is regarded as a purely mechanical effect ; and indeed it can be made to 
reciprocate with mechanical action. If by mechanical pressure we cause a 
substance to contract, this gives out heat, i.e. causes surrounding bodiea to 
expand ; and, rice versa, if we mechanically larify or expand a substance, 
cold is produced, i. e. contraction in surrounding bodies. The theory was 
also applied to the increase of specific beat in bodiea as their temperature 
increases, and to many other points; and the whole subject was experiment* 
ally illustrated. 

Mr. Grove next pasted to the consideration of the effects of heat, riewed 
as repulsive force, upon another mode of molecular aUraction, viz. chemical 
affinity. A vut number of compound bodies are decomposed or resolved 
into their constitufnt elements liy heat ; and these effects may be accounted 
for by supposing that heat so far separates their molecules as to remove them 
from the spheres of their affinity. In othrr sulrstances, however, chemical 
combination is produced by the application of beat ; and though by certain 
hypotheaes these latter elfcrts may also be accounted for by the repulsive 
action of heal, Mr. Grove seemed to consider these hypotheses rather strain- 
ed. Water has, up to a recent period, been considered not only undrcom- 
posabtc by heat witlioul the aid of some other powerful chemical affinity, 
bt]t the elements of water arc united l)y the action of heat; and in pneuma- 
tic analyses beat has hithertu been employed to combine the elements of 
water with each other, or with other gases. Mr. Grove however has proved, 
and experimentally showed on ihu occdsion, that water is capable of being 
decomposed by heat; thus formiag do exception to the general antagooism 
of heat and attractive force. 
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STAINED GLASS. 

At a meeting of the Decorative Art Soctetj, on the 97Ch Jan., Mr. Fildes 
IB the cbair, Mr, R. Cooper, " On Stl^iHed Gia»$ Windows," observed, 
ttiai « combination uf the Italian, or Beuaitisance, with Gothic embrtlish- 
neot, Unik place durioj; thn rciKn of H^ary VI f I., as seen in the chapel uf 
Bi»bop U'e&t, at Kly, aod in Wolsej's ball, at Hamptoo Court, wiiiUt, in 
Aeed, the pore Italian architectural desiga by Torregiano, in the tomb of 
Hrary Vii., as wett aa the wtDdows, carved »iaiU, and orgaa-scrreu, id 
Ki^g** College Chapel, Cambridge, belong to thi« period. SoiD<t tiue ex- 
— pj>» of Italia* deciwationi, in the paintin(;» by Holbein, ut Hamplua 
Court, were also referred to. He enlarged upon tltetv ctrru:: !(>«t 

he aiight be auppoaed to have anticipated by a century the .. i of 

the levival more usually attributed to Inigo Juuf6. A detail*. .. — ^>iiua 
of the wiutluws at King's C'ollege, Cambridge, fuUdKed ; and the east 
window of Saint Margaret's church, WeBimioHter, was, in hia opinion, de- 
•igoed by the same artist : an exantioalioo uf tliii window will convey a 
eorrect noiion of those ttt. Cambridge, It wa» said, that this had bern vse- 
CHtfld at Guuda, iu Holland ; at which place may be &v«>;n 6<>mv of the 
finest exaiupies of stained glass in exi«tcnce : they are in the style of the 
revival, with a cooriiderable portion of white glass in the background, and 
were painted towards the end of the sixteenth century. Some elaborate 
engravings of them, just cooipicted by Mr. Weale, were referred to. The 
•astern window of Saint George's, Haouver-aquare, is aUo of thi< period. 
Uuch of the detail was said to be valuable, aJlhoagb a confused effect 
•rises from the ornamental portion overpowering the figures. 

Mr. Cooper then remarked, thut the windows of the sixteeotli century 
have a peculiar character in the imperfectly attained perspective effecta, 
and the attempts to repreNeut dislHUccs by painting; hence exhibiciug a 
departure from the true principles uf the art. He observed, thai all figures, 
should be supported by drap«ried ur diapered back-grounds, admitting 
depth in colour. The windows of King's College chapel might be coo- 
aidered beautiful, rather from the rich colours of the glass than froiu the 
artistic merit in the application of colours to the design, which can only be 
aaite out after some IhiIh study. During the 15th, 14th, and 15lh ceo- 
taries, one ooiform tone of colour pervaded the back-ground ; and us one 
•f the finest exampleH of this class, the window of the north transept of 
Canterbury Cathedral was referred to. It displays a glowing brilliancy 
Bot subsequently attained, 

lo the rciun of Elizabeth, stained gloBS was largely introduced in mao- 
aioos, exhibiting heraldic devices and mottoes. The 17th century led to a 
notice of several wiodows by Van Lioge, that ia LiDCoIa'a-inncba^'l beiog 
a good example of this arttiit's productions. Others were enumerated, 
which belong to the 18lh century, but they were oot considered worthy of 
commeodiitioo, having been, for the most psrt, treated aa an oil-painting, 
and with a preponderance of shadow on a transparent medium. At the 
'present day, Mr. Cooper observed, there is a return to the practice of me- 
dieval glaciers, in the employment of flashed glass and pot-melals together 
with minute lead-work. The e<iBt window of Saint James's Church, Pic> 
cadilly, he thougitt creditable in respect o( glazing and richness of tune in 
the colours ; bot a higher degree of artistic merit mi;;ht have been readily 
obtained. A proper gradatiou of colour in the conijiosition had not beeu 
observed ; ihe must elevated figtire, vix., that of the Saviour ascending, 
being ioconsislently clothed in scarlet, and which, lite reader argued, 
■bould have been represented in drapery of the roost aerial description. 
Much controversy and criticism had taken place upon the the character of 
this wiadow. He f^aid that he could not delect any Gothic details in the 
window as executed ; that the hordert* are Italian, from works by RalTaelle, 
O. Raniaiio, anil uLkiers, and may be Keen io Gruner's work. The borders 
of Hio«aio-work imparl a Byxantioe feeling, wlulsi the various symbols and 
mabhns introduced were commonly employe<l by the earlyltulian Christians, 
He considered ihat we may expect succt-iis in direct imitntioiis uf the me> 
dlwal works, as seen in new window's in the Temple Church, where the 
colours and gissing are alike good, and (he tableaux, or aubjecis, being 
small, do not r«i»der any impropriety of intensity conspicuously ubjectioo- 
ahie. 

The cast window of the new church in Wilton-place was next noticed as 
a miMinderstaudiiig of this kiud of decoration. It is not yet completed ; 
but to Ihe lower purtioo a failure was said In be clearU indicated. Tiie 
iateiitwn of the dopigner. the writer supposed to be akin to those prevalent 
during the trausiiion period, when ibe iuiro<iMction of a series of small and 
separate subjects illuotnilive of history vavt aimed at; but oiuittiug the 
principal charm ari»iog from t^ie harmouious aod rich clow emanating from 
a oomhiuation of full-toned colours, 't he tigures iu this window were then 
descritted mh 4otall,MA light or white grounds, producing a spotted elTect 
from Iheir sire, iiml also precluding the pusaibdity of readily making out 
thr anl^iect ; added to which, eath li)(iire, or group, is suimouuled by ta- 
boraacle-woik in (>ale yellow glass, feebly coajrosting with the stone mul- 
lions of the window. He then argued, that one of two rules should be 
observed, — either a rich general efl'ect should be produced (the design or 
subjects beiii); subordinate), or the subject should be well detiued, and f>uf- 
ficiently large to be well understood in any part of the building. Neither 
of which hnd been regarded in this last instance. 

One great cause of failures at the present day was attributed to the art 
being regarded as a mere trade ; and it was contended, that were aitists 
of eminent talent lo devote attention lo the principles which regulated the 



application of colour to this material, we might soon realise ■-■■•' •^■^■"•Hiest 
expectations. Much might be hoped for from the great u .log 

place in chemical information. The %vriter suggest'd inii> tlial 

he believed had not yet been applied lo stained-glaas windows. i>iie was, 
to introduce " lights" in the reprcsentalioo of objects. Shadow had beeo 
freely used, but he argued, that dark shadowing constitutes a gri-at faulL 
The best effects in a picture generally arise from the lights. Uy using 
flashed glass and a partial remoTal of the coloured surface these might be 
produced. Another plan by double glaeing was mentioned, u;>tng two 
plates of flashed glass of diiferent colours, and subjected tocertam modifi- 
cations by grinding or arid. Specimens illustrating the«e cnusideratioa* 
were exhibited. 

By these and other means that might be suggested, together with ao 
avoidance of aerial perbpeclive, a superior pictorial eflVct would resalli 
and he cooclnded Ids paper by a brief recapitulation of the leading charac- 
teristics of ihe deHi}iu and colouring peculiar to each uC the ceutunes which 
had been passed under review. 




CENTRAL SCN. 

At the Royal Irish Academy, Sir W. Hamilton announced the prcsai 
discovery, by Prof. INlAUtica, of "a Ceniral Saa," and exhibited Prof. 
Madler's essay on the subject (Die Central Sunnt, Durpat, 1846). The 
following report, containing a sketch of the results arrived at, aod which 
were briefly stated to the meeting, wc take from the Dublin Ecenimg 
Pout :— 

" By an extensive aod laborious comparison of the quantities aud dirao- 
tions of the proper motions of the stars in various parts uf the heavens* 
combined with indicalious atforded by the parallaxes hitherto determined, 
and with the theory of universal gravitation. Prof. Miidler has arrived at 
the conclusion that the Pleiades form (be central group of our whole astral 
or sidereal system, including the Milky Way aod all the brighter stars, 
but exclusive of the more distant nebulae, and of the stars of which those 
nebulas may be composed. And within this central group itself be has 
beF'O led to Qx on the star Alcyone (otherwise known by the name of Eta 
Tauri), as occupying exactly or nearly the position of the centre of gra- 
vity, and as entitled to be called the central sun. Assuming Bessel's 
parallax of the slur 61 Cygoi, lung since remarkable for its large proper 
motion, lo be correctly determined, Miidler proceeds lo form a first appruxi- 
mate estimate of the distance of this central body Irom the planetary or 
solar system ; and arrives at (he (pruviaioual) conchiiiion, that Alcyone is 
about 34,000,01)0 times as far removed from us, or from our owu sun, «• 
the latter luminary is from ua. It would therefore, according to this esti- 
mation, be at least a mlllioa times as diatant as the uew plauel of which 
the theoretical or deductive discovery has been so great and beautiful a 
triumph of modern aslruuoiny, and so slrikiug a confirmation uf the law 
of Newtou. The same approximate dolenninatioo of distance conducta 
to the result that the tight of the central sun occupies more than five cen- 
turies iu travelling thence lo us. I'be enormous orbit which our own sun, 
with Ihe earth and the other planets, ia thus inferred to be describing about 
that distant cenlre — not indeed under its influence alone, but by the com- 
biued attraction of all the tttari' which are nearer to it than we are, and 
which are estimated to amount to more than 117,000,1)00 of masses, each 
equal lo the total mass of our own solar system, — is supposed to require 
upwards of 18,00^1,000 of years for its complete description, at the rate of 
about eight geographical miles in every secoud of fiuie. The plane of this 
vast orbit of the sun ii^ judged to have an inclination of about til degrees 
(0 lite ecliptic, or to the place uf (he annual urhit uf the earth ; and Ihe 
longitude of the ascending node of the former orbit on the laiter is con- 
cluded to be nearly i'il degrees. The general conclusions of Madler re- 
specting the constitution of ihe whole system of (he lixed stars, exclusive 
of the distant oebtilie, are the following:— He believes that the middle is 
indicated by a very rich group (the Pleiades), containing many consider- 
able individual bodies, though at immeuM distances from us. Round this 
lie supposes (here is a eoue, proportiouuUy poor in stars, and ibeu a broad, 
rich, ring-formed layer, followed by an iiiierval conipuratively devoid of 
stars, and afterwards by another annular and slurry space, perhaps with 
S4^verul alternaliuus of the same kiud, the two uuKuost rings composing the 
iwo parts of ihe Mdky Way, which are coufuuuded with ttach oilier by 
perspective in the portions most distant fjuui ourselves. Professuj* .Miidler 
has acknowledged in his work his ubligdliuus, which are those of all 
inquirers io sidereal astronomy, to the researches of Sir William and Sir 
John Herscbei." 



Draining tciih Enf^ine Athes.^Ou the farm of Duldorcb, the properly 
of Archibald Buchanan, Esq-, of Catrine Bank, Scotland, there are drains 
made 28 years ago, and filled with engine ashes, which are still in full aod 
eAicient operation. The deplh of drain is 20 inches, and the width ItetwteD 
each 12 feet. The botlotn of (he drain is cut three inches wide, and (he 
deplh of ashes ui>ed in filling them is about 10 inches. The soil is a firm 
clay. These drains promise to be as ctUcieut half a century hence as they 
are at the present lime. 
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LIST OP FOREIGN BOOKS LATELY PUBLISHED. 
Civi'i Engimurimgf Ankittttmr*., end thtir Coliaterola. 

FRENCH WORKS. 

Ctyn:/(i, J., Koperuik — Cop«rDicus and liis Works. PhfU: dvo. Gs. 
Lrroux de Liucy, lIAtel de ViUi! — ilitttory of the Paris Guildhall. 

4lo., pUtes. 'iSs. 
Vi/iKmte, J[/.,ln-itn»l«Mr— PracfJeal and Law Haodbook of the Irrigator 
Paris ; rimo. '2». Gd. 

Bourdni, J. M., Th^orie — Theory of Eclipses, and the anoiilar eclipse 
of Oct. 9, 1847, visible on the ancient Contineot. Paris: 12nio. 

Grar^eatt de Monti^ny, Architecture — Tuscan Architecture, Palaces, 
^Kbd other edifices, measured aod designed by. Second Edition, with ao 
■ddiliun OD the Tombs of Italy. Paris: ful., 134 plates. £2 ISa. 
^^ Jf^f, F., Deluge— Geolofcical aod Historical coosideratioos on the last 
^BktaelyaiDS of tiie Globe. Paris : rimo. Ss, Cd. 

PtUneeam, A. R., Lea Eaux — Practical Treatise on Water. Paris : 
ISbOm pUtM. Sa. 

Ray de Moramde, EianieD — Critical ExamioatioD of the CoMmng by 
Uamboldi, with a new system of the Unirerse. Paris: Bto. Ss. (hI. 
^r VttHrtvld, A., Genie — The Genius of Art; Studies oo the most celebrated 
^Vhiaters, Sculptors, &r. Paris: 8vo., plates. 9b. 
^MBatUtier, L., Histoire — History of Monumental Art in the Ancient and 
^■iddle Ages, with an Essay on <jlBsa Painting. Paris: ^r. 8vo., plates. 
^Bl !*•• L-'^ very important work,] 

Thitmj, Ju»., M^ihode— Graphic and Geometric method of Linear 
Drawing. Second Edition ; corrected by F. C M. Marie. Paris : ob- 
loe; 8vo., plates. lOs. (ki. 

ChmtattoH, M. R., Maries— Annoary of the Tides on the Coast of 
Frano« in 1S47. Publiabed at tbe Dep6tof the Navy. Paris : 18mo. 

Richttrd, Chetiiins de Fer — The Great Fri'nch North Line, from Parit 
to Oatead and Cologne. Pans : l8rao., 3 charts on steel. 3s. 6d. 

Annuaire — Ansuary of the Ecole pol^ technique, up to the year 1846. 
Pans. 
Andrand, Syst^me — Atmospheric Railways, after the system of, — Paris: 

Kvc, pliites. 
51inard, M,, Couri— Course of Hydraulic constractioDS at Sea-ports, 
alivered at the College of fioads and Hrid^es. Paris: 4to., Atlas. 
£1 as. 

Mignard, B. R., Trait^— Treatise, Theoretical aod Practical, on Con- 
Uniction. Paris : 8ro., Atlas in fulio. 

Fanlmay, T., Notice — Notice on the Construction of the Tunnels of 
Bl. Clonl and Montretont, with general observaliaos on subterranean pas- 
nuges, and the dimeo&iotifi and prices of sixty-six tunnels in France, Kng- 
Mad, aod Belgium. Paris : 8vo., plates. As. 

Vicnt, L. /., Etudes— Studies on the Artificial PozcoianHS, composed of 
lk« aatoml ores of Italy, aod their nse in buildings io fresh and salt 
water. Paris : 4to., pi. Ss. 

Pnu, C, Tables — Tables on the tracing of Coarergiog Corves («. de 
tordemeut). Paris: IJfmo. 5s. 
ekardct Quetin, Guide — The Traveller's Guide through Monumental 
Paritt: I'^niu., chart. lOs. 

falcon et Pa/intVr<, Trait^— Treatise ua tbe Salubrity of large Cities, 
l^is: 8vo. 

ApplJcaliiM of tbe Properties of actual Celerity to the dilferent condi- 
tions of Stability of Vaults and Dresaings, by Geuerai Count L. Paris : 

^L St. Clniri: Dftiltt, Eludes — Geological Studies on tbe Islaods of Tene* 

^PCe and Fogu. Pana : 4to. 

B^^dArm/rr, J,, Perspective — Per^pcctife of distant objects, being a Sup- 

^Brmeot to the Treatise on Perspective. Paris: 4lo. Atlas in folio. 

^K >V«n«wrrattii, F.. Arts — The Arts iu the Middle Ages, Roman Palace at 

^Rria, HAiel de Cluny, &c. Pnris : Five volumes, 8vo. 

^ .Varr- ' '' fern Paris — Villas uii<t linral Cuniitrufitioos atwut Paris; 

plaas. ' and general ouiliue of their architeoturc. Paris : flvo., 

pIjtrK : art, 2s. 



Frmce. — Ctim, Feb. a. — A basin for the accommodation of shipping is 
itspf". A port. To render it of more service, a canal from the 

laWB I -hichaxeeight indes apart) will, it la hoped, be completed 

dartBg I'-it" <ri>ir. At present, ships have \o thread the shallow aod ser- 
pmilM Onte to reach the town. A harbour of refuge is also io course of 
MCilra^tioa at Purt en Hersin, which will be invaluable, not only to 
fbvBcb, but to Eaglijb shipping, there bciu^ now no place uT refuge be- 
tmmm Havre aud Cherbourg. I'he proposed harbour is nearly opposite to 
^Uabaalcr, to Susses, ajid, when complete, will b« capable of floaiiag 



AlrtERICAN PATENTS. 



Improtetntnlit in the portable forge. C. V. Queen, Peeksvilte, New York. 
Tbe forge is provided with shutters, which slide around to encloie the fire- 
place when nut in operation. The forge fan is provided with a pipe which 
cummanicate* with the bellows, and from this pipe there ii a branch provid- 
ed with a valve, so that air cao lie admitted to tiie fire, i*ben tbe beUo«M ift 
not at work. 

tmpnvemmi m the mttkod nf tetthty down and raimg propeUertt B. f . 
Loper, fblladelphia, FeonsylTania. 

It consists in attaching two screws to cog wheels on tbe deck of the ves- 
sels, which math into a large cog wheel on the drum of a capstan, the 
Uireads of ilic screws taking into nuts formed io lUe sliding fratue uf the 
propeller, the sides of which frame are bored out cylindrically to a certain 
depth, to admit the screws to pass therein, and to protect them froio tlie 
action of the salt water deposits and rust, which would otherwise prevesfc 
their working. 

Improvementt m vater wheels, William Dripps, Coatsville, Pennsylvania, 
consists iu making the apeitures iu the wheel, for the introduction of the 
water to the buckets, to extend through the outer or cylindrical perimeter 
thereof, near the top, and then spirally down through, between the bucket*. 
to the bottom thereof, in the manner described, in combinatiou with ttw 
funnel-ihaped inner rim and curved buckett ; and also tlie combination of tbe 
sliding frame, and segment valves connected therewith, by rods or stems of 
unequal lengths, for letting on the water by degrees. 

Improvementt us truu fivm n qf hridget, Nathaniel Uider. South Bridge, 
Massachusetts, relates to tbe mode of producing tbe camber of the truss, by 
distension wedgea, or apparatus, applied hetv^een the ends of iJte bars of tbe 
upper striiigsr, or clrard, in eoiN^Mafion with ibc contraciile and cambering 
chain, made and applied to tbe lower or other suitable part of the trusa. 
The wedges are applied at the junctions of tbe pieces composing the upper 
stringer of the arch, and below the arch there is a chain made in two parts, 
and connected by a swivel screw, for the purpose of shortening tbe chain 
wliich supports the arch. 

Improved melhod of indicating the height of water rn sieam ioitert, 
George Faber, Canton, Ohio ; consisting simply in atiaehing a in&gnct to tbe 
axis of motion of a wlieel or lever, to which the float is suspended or at- 
tached, to communicate motion by attraction and repulsion, to an index 
needle turning on an axis outside the boiler, and separated from the magnet 
fay a steam-tight plate. 

Improvement in the ateam engimt, R. F. Loper, Philadelphia, Feousyl- 
vania ; consisting in rotating two crank shafts with equal velocities and in 
opposite directions, by means of a connecting rod, extending from the cross-> 
head of a steam engine to the two crank shafts, the centre uf vibration of 
the cross-head being centrally between them. The claim is for connecting 
the cross-head of a reciprocating engine with two crank shafts ou opiiosiie 
sides of, snd at equal distances from, the centre of vibration, by means of M 
connecting rod or lever turning on the cross-head, and reciprocating with it, 
and taking hold of the cranks oo the two crank shafts, by wliich they aro 
caused to turn in opposite directions, and with equal velocities, as hereto 
described. 

Improvtmentt in th? steam etiffine, William A. Llgbthall, Albany, New 
York; consisting of the arrangement aud disposition of the steam cheats, aid* 
pipes, euNdeitier, exhaust pipe, bed plite, and air pump, iu cumbinatioii with 
the cylinder lying horizontal upon the sohd keelson ur frame, siid cylinder 
being in the liuld of the vessel, below the d<?i-k beams. Second, the mode 
of working the valves whole and half stroke, by the combination of the ec- 
centric wheel, eccentric hook and branch hook, the heart cam and cam book, 
together with the hollow ruck shaft, sobstauiialiy as described, to combio** 
tion with tbe cylinder in the aforesaid hoii/.untal position. 

ImproeetMnt in the M>ater wheel, William Lamb, Wbitestown, New York, 
consists in tbe construction of water wheels designed to run under water, 
with one, two, or more floats so placed in relation to the shaft and body tif 
the wheel as to form a short transverse section of ■ screw of one, two, or 
more threads respectively—to be made of any suitable material, and of s 
shape that may be moulded and cast whole, or to lie made of wood, or part 
of each — in coinbinstion with a coiled or scroll trunk, so made as to bring 
the water in contact with one side of the wheel, and conduct it around the 
wheel in the direction the wheel runs (except what is discharged in i>> pas- 
sage) the trunk being diminished io size gradually by drawing in tbe side or 
tides, or by gradually raising the bottom, or both, so that tbe size of tbe 
trunk at any gircn point, shall be adapted to the quantity of water remain- 
ing undischarged at Ibat point, in its passage around the wheel under the 
floats ; said trunk to be made of metal or wood, or part of each, and of a 
size and form best adapted to tbe circumstances. 
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REGISTER OF NEW PATENTS. 



SMELTING COPPER OKE. 

Thomas Bell, of Doo Alkali Works, South Shields, for *' Improtemntt 
in amelting copper ore," Omuted July 23, 1S46. Eurolled Jan. 23, 1847. 
These itnprovetiients relate to ol)laininf!; sulpborio Rcid from copper ores 
duriog Ihe roasting, by placing the ore in powder on the shelves of a com- 
moo roasting furnace, to which a roasting kiiti is attached hy a flue, which 
enters two feet from the bottom, from 130 to 200 feet «n length ; in this kilo 
(«oppcrore, in lumps, is put ; near the end nf the flue there is a jet of 
[•team, which increases the draught; coke, anthracite coal, or charcoal, 
^■tay be uwd instearl of biluunaous coal. The top of the kila i«^ arched 
over, and a flue passes through the top into a vitriol chamber. Near the 
end of this Que also there is a st^aui jet. DorinR the roasting of the ore, 
sulphurous acid is formed, which, in paseing thiouf-h the Ques, is mixed 
with the aqueous vapour, and partly be ro>"»e8 condenaed into sulphuric 
'»cid; in this state it passes into the vitrinl chamber, and collects on the 
lloor; at tlie same time, the uncoadenscd sulphurous acid gas and steam, 
ion paaaiog Jolo the vitriol chamber, meet with oilroua acid gas, produced 
.hj acting on saltpetre, or niirate of soda, by strong aulphuric acid. Bui 
that portion of the sulphurous acid which escapes condensation is after- 
wards condensed in columns of coke, previously exhausted, as described 
io a former patent (Nov. S, IH45), " for improvemenU io the manufacture 
of sulphuric acid," or by means of a high chimney. 



AREA GRATINGS. 

r Richard MarvIK, of Portsen, Southampton, gentleman, and Wiuiam 

HlNhV MooHE. of Soiiths«a, gtr'il*-m»o, for '^ Improrementw in gritinga 

«f tMtal er vood, for ihe freuta of houtft nnd trcncnil purjiosei.for Hie ad- 

)^wuuiaH qf U^ht and tfl«<il4< io»."— Granted May 28 ; Enrolled Nov. 2», 




This invention relates to constructing gratings of wrought or caat metal, 
or wood, as shown in the annexed eoRraving ; fig. 1 is a plan of part of a 
grating, and fig. 2 a seclioo. The bars are fixed in the frame in such a 
manner that the top of one bar shall cover the bottom of the next bar. 
The length of the frame is regulated by the number of bars ; it is 2 inches 
deep, and | inch thick. The length of the b.ir depends upon the size of 
the required grating ; the depth of each bur is 3 inches on the lop side, 
and S^ inches on the under side; the ihiokocss is { inch on Ihe top edge, 
gradually reduced to | inch in the middle, immediately beneath which it is 
reduced to ^^ inch, and (hen gradually reduced to | iuch at Ihe bcrttoo). 
The distance from une bar Io another is 1| iuch at the top, which ia in- 
creased to IJ inch at the bottom. 



HOUSE PAINTING. 

Harold Crease, of Brixton-hill, Surrey, paper stainer, for ** tmprurt' 
menti in the prepaiation of paitis and colourajor dreoralite and other simi- 
lar purpoua." — Granted July 23, 1B40; EaroUed Jaooary 23, 1847. 

The invention relates to the preparation of colours, whereby they 
are rendered suitable for painting " flatting or dead white ;" Iho coiours so 
prepared wilt be free from any nffcnsive aniell, dry (jujckly, and be reddy 
to receive a second coal wiibin »a hour after the application of the first. 
The improvements ctmsist in combining shellac, gelatine, and animal or 
vegetable oil, with an alkulirie base, and incorporating Ibis mixture with 
ordinary paint, io the following manner: — Boil 2| lb. of well>bleached 
shellac and ^ lb. of borax, ur oiher suitable alkaline base, io five quarts uf 
water until dissolved ; the boiling to be continued uolil the solution is re- 
duced in bulk to about one gallon. To one quart of this solution, from 
half a pint to a pint of pure gelatine, accord iog to its strength, and four 
drachms of alcohol arc uddod, and gradually incorporated therewith by 
the application of heiil. The mixture is then added to the reroainiug por> 
tioo of the solution, together with the requisite quantity uf white lead to 
give it a body, and a small quanidy of well-bleached oil ; the latter ingre- 
dients being added in ihe proportioa of 9 lb. of white lead and two ounces 



of oil to each quart of the solution. This mixture is gronod io an ordi- 
nary paint mill, and afterwards thinned with a eolution of shellac : it ia 
titrn ready fur use. Tt^e preparation is applicable to all colours used by 
painters, excepting a few containing iron. 



GAS APPARATUS. 

AcGorros M'illiam Hillary, Esq., of Chelsea, gent., for •« ImpraM' 
ments in ihe manufacture «•/ g^<u."— Granted July 23, I84« ; Eorolled Jan. 
23, 1847. 

The objects of the improvements are, first, for separating the condensible 
matters from the gas at one operation ; secondly, for converting bituminous 
matters into gas ; thirdly, for decomposing the condensible laiitters, hy 
passing steam over them iu the heated tubes ; fourthly, the obtaining from 
the pilch, tiir, &c,, matters capable of enriching the gas. Thse objects the 
patL-ntee proposes to obtain by the arningomtnt of apparatus, coosisling, 
first of a retort, which is of an oval form in front, with one emt rounded, 
and'wllhio which are placed, lengthwise, three parallel tubes, reaching 
nearly the whole length ; the ends of the tubes towards the hack are open. 
The lubes contain, to about three quarters of their length, twisted plalea 
of metal or other suitable material. From the centre ooe of Ihese tubes, 
which is larger than the other two, a tube rises to a considerable height, 
and then turns downward again io the ordinary manner of refrigerators, 
the end dipping into a condenser. This condenser is a rectangular re- 
ceiver divided into eight compartments. The lube above mentioned dips 
into Ihe first of these compartments, from this again another tube passes to 
an equal height with the first, and dips into the second compartment, and 
go on throughout the several compartments to the htst iu the series ; from 
which a tube passes into the hydraulic main. From the ends of the two 
latter tubes above described, two smaller tubes rise and enter the front of 
the condenser ; these lubes have such a form that by a bend in the hori- 
zontal portion, it ads as a syphon, and prevents the gas rising from the 
retort by these channels into the condenser. From the back of the eon- 
deoaer there i» a syphon, which can be opened or ebut ul pleft-ure ; this 
syphon, if required, will conduct tiie tar and anitnooiacal liquor to the 
furnace. 

When the charge of coal in Ihe retort is being deromposed, the gas ttWt 
vapours formed puss (by the middle tube above described) up and down 
t!ie series of pipes in the refrigerator, depositing the tar and other conden- 
sible matter in the condenser, from which the fluid matters, viz., water 
containing ammonia and sulphurous acid, and lar, fl..w by the two syphons 
first above mentioned, into the two tubes within the retort; here, coming 
in contact with the healed raeta! plates, these valers, the patentee states, 
are decomposed ; the metal becoraitig oxide of iron by the decomposition 
of the watery vapour, at the same time that ihe free hydrogen unites with 
Ihe carbon of the pilch and tar, it forms a superior gas. Coal contains 
besides sulphur, ammonia ; the steam in passing over tlie oxide of iron 
formed in the tubes, enables it to absorb a larger quantity of sulphur. 
In this manoer the metal is converted into sulphur of ammonia and iron, 
aod the ga? sufliciently purified for ordinary purposes ; but if it be used in 
private houses, it is to be further purified by passing it through sulpbono 
acid, diluted with ihree proportions of water, and then through lune beforo 
entering the gaaoiOielor. 



PROPELLERS FOR STEAM VESSELS. 

Peter Claussen, of Leicesler-square. Middlesex, gentleman, for <* tm- 
ftrocemtnts in melhoda of an apparatita for propelliug and exhausting umd 
campreuing air and aeriform bodiea^ — Granted July 23,1646; Enrolled 
Jan. 2S, 1847. (Reported in the Patent Journal.) 



I 
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This ioreotion relates to propelling vessels from Ihe slern. With thi 
view, the patentee employs horizontal propelter shafts, attached to the pi< 
tons of two steam cylinders ; the ends of these shafts, which pass through 
fttufltng-boxes into a watertight casing, are affixed to frames or chases, 
subdivided iota twelve or more compartments, for the reception of an equal 
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< '•>? floats, which opca one way, to admit of little resistance 
tiitht i ke. These propellers, which move in a line vertical with 

flbs ru > «j veatel or boat, are thruitor driven, by the action of ihe 

■ttaxn piAtuo, (urward in the direction with (be line of luolion of the vessel 
■t boat ; the mode of reversing being Uio alteration in the direction of the 
float bo«rds to the required direction. The patentee cliiims under the llrdt 
head of bis apecification the mode of, or apparatus for, propelling boats or 
•'i'" itcrn by Bailable means hereinafter described. 

irt of ihe specilicalion relates to the mode of an apparatus 
isels or boa'.j by the means of cirrnlatnry revolTiog pftd» 
An. In tuixkiructing float, wheels according to this inrcntion, instead of 
applying float boards to hollow frame wheels, (he patentee attaches them 
tocyliotlric drums having suituble recesses formed in their peripheries for 
tkeir reception. Fig. 1 repre£eat» an end view of the improved wheel, and 
gg. 9 a sectional side elevatioo taken tbruugU the dotted lines, A B. a a^ 
ji the cylindrical drnoi which may be of nsetal or any other ligbt sub* 
tta&ce, such as cork, wood, or otherwise, b b, are float motion rode, at- 
iKbed at right angles by the hinge or joint d, to the float boards ec. e«, 
IK anudl friction rollers, which turn on centres at the ends of (be tnotioa 
nda kkffur th« purpose of directing the poeition of the float boards ; g g-, 
an iloCUed bridles or guides, in which the friction rollers ee travel ; these, 
nilen, when moving concentric with the drum a a, remain stationary, bat 
when tbcy diverge into (he eccentric channel A h, they cause the free use 
of tluB float boards to move outwards, till, on arriving at a point coincident 
widi a vertical line drawn tlirough the centre of the drum, they present the 
whole of their surfaces to the water, as seen at /; i i, is a crank shaft 
fuaiay through stufiiDg boxes, Ac /r; 7 j, is a water tight casing, enclosing 
tbt paddle-wheels. The inveotor states that wheels ho constructed are to 
be placed io the hold of a vessel or boat, on each side of the keel, trans- 
Tersely, and driven by ateam or other motive power engines; and he claims 
mxler thia second head of bia invention, the mode of, or apparatus fur, 
pivpeitiiig Tcaaela or boata, by circulatory rarolving paddles, aa herein- 
before esplaiaed. 

The third part of the speciflcatioo relates to the construction of vessels 
or boats formed with butturas of doable curves and double bilges, the 
«igeet of which ia to enable those on board to bitllasl the vessel or bo«t 
ekea aecessary ; for this purpoxe the patentee employs an air-pump in 
CNoection with a bulk bead, or longitudmal channel in the hrdd of the 
vessel or boat ; each boat or vessel having double curved bottoms, with 
doable bilges, are formed like two boat? or vressels placed side by side ; 
these double carved buttoms are boarded over, forming the floor of the 
vessel or boat, and between which an air-pump aud suitable apparatus Is 
raploycd to drive the bilge water out, or let other in : the action of valves 
openieg outwards as well as inwarda cauaiog the water (by a pressure of 
ur from the air-pump, on the surface of Uie same, between the bulk-bead 
IV loD^taditud chamber) t» be driven out (hrotigh the bilge at the bottom 
of the vesaeL The inventor claims under this third bead of his invention, 
thenetbodof, or apparatus for, constnictiog vessels with double curves 
kad bilges, for purposes of ballasting, or driving the bilge water from the 
vessel or boat, through suitabie valves in the bottom of the vessel or boat. 

Tbc fottrth part of tk* specificatioo relates to tbe mode of, or apparatus 
for, propelling boats, vessels, barges, carriages, and vehicles, by the means 
of pulley wheeld attached to the vessel, or carriage, to be propelled, and 
drivea by steam or other motive power, by flxing a rope or chain at each 
end of the road, or canal, and passing it over tbe pulley wheels in a suit- 
able m&oner to be acted upon. 

The patentee claimit lastly, the mode of, or apparalua for, propelling ves- 
beals, barges, carriages, car(8, agricultural iniplemen(s, and vehicles, 
by tbe application of wheels, pullies, ropes, or chains, for the purposes 
Iwriabefore described. 
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TESSELLATED WORK. 



HsmsT Avsnx, and Thomas Wbbstzr RAiraaLL, of 10, Walhrook, 
lisodon, civil engineers, for " Imprwementt ta tpood motaic, and tntelioted 
work," — Granted June 20; Earolled, December 20, 1840. 

The impraremeBtt relate, first, in the application to wood morale and tea- 
•eHated work of an elatUc aud ea&ily-compresuUe material, surrounding 
each separate tquare or teitera. Second, to the mode of putting together and 
forming such work when the te»era is square, with such etattic and easily- 
compressible material surrounding etch square or tessera, a« sbowa in fig». 
1, 2,3, 4, 5, and 6. 

Fi(. I, shows a block of wood mosaic, and tessellated work, in iti final 
itate of preparation, with a full design or pattern rtiuning thraugh it, and 
merely requiring to be cut into sheets of the required thickneurs, for 
me in the manner after described. Figs. 2 to !i represent live dilferent blocks 
«f Ike ▼arious coloured woods, forming part of the design or pattern in fig. 1 . 
f%. 7 represents a block of tbe wood mosaic, and tessellated work, shovring 
tits introductioa into the design or pattern of diagonal work. 

Plasika of convenient tbickne«s, of weU-seasoued woods, of the coloiirs 
■Mi deeoription* desired, and ai to coloor, either naturally coloured or to 
%■ pmdooed artificially, are to be taken at the stage of the mannfactnre 
IvciaaAeff pointed out, and cut into separata pieces of a convenient 
laglb aad width (tay 9 in. by 4^. in.) They arc piaaed to an exact thick- 
Mn, eorreapODdiag with the sise of tbe tqoare or tessera of the iateoded 



mosaic, these pieces being regalated according to the design intended. Th«a 
sheets of cork are taken and carefully cut or prepared to a thickness in pro- 
portion to tbe size of the square or tessera, (about ^^th) ; the cork is then 
trimmed or fitted to the length and width of the before-mentioned pieces of 
wood ; and pieces of wood and sheets of cork are then glued or ce- 
mented alternately together, forming them into different hloeka, &uch blocks 
being regidated in number by the number of tbe compartmeals into which 
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the intended design or pattern may be divided ; for instance, in the desig 
or pattern shown at tig. l,the full design or pattern, it will he seen, i 
divided into, or consists of, five compartments, and there are, consequently 
five of these blocks, similar to figs. 2 to 6, each block being confined to its 
distinct comptrtment of the full design or pattern, as shown at e,/, g, h, i, 
in fig. 1 ; and in forming and making up these blocks, the difl'ereat coloured 
and description of pieces are to be arranged in the order required to form 
tbe pattern. These blocks are next cut up, arranged, and prepared, after 
tbe following manner, viz. : — when it ii desired that the mosaic should be 
prepared with the grain or fibre of the wood veitical, or nearly so, first cut 
tbe blocks so arranged, in half, in the direction of the dotted line, d fig. 2, 
and then cut each of the halvss into separate planks, or pieces of the re- 
quired thicknesses, in the directioa of the dotted lines, b, 6, b, as shown in 
fig. 2 : and when it is desired that tbe mosaic should be prepared with the 
grain or fibre of the wood horizontal, then cut the blocks to arranged across, 
in the direction of the dotted lines, r, r, e, as shown in fig. C. Afterwards 
plane these separate planks or pieces to the exact size of the square or tes- 
ftera of the VTork, and then proceed to make up the blnck of the full design 
or pattern, as shown at fig. I, in the following manner : — take tbe plank 
from each of the separate blacks, 2 to 6, and then glue tliem together, in 
the order of the pattern and of the numbers of the blocks, with other sbeela 
of cork cut and prepared, and of the thickness aa before described , al ternately 
together; then continue on aa before, repeating the making op of the full de- 
sign to the desired length of the block, as shown at fig. l,sa to which, about 
thirty inches will be found a convenient length. The block thus obtained 
is then to he sawn in the direction shown by the dotted hoe, d, d, <i, into 
sheets of the thickness desired (say -i^ths of an inch), and each sheet will 
present precisely the same design or pattern, and each square or tessera be 
BDrruonded by the cork so introduced in the work as before mentioned, and 
be in a state for use according to the purpose for which it is intended, ex- 
cepting that, in cases where wood to be artificially coloured ia used, tbeae 
sheets,orsnch parts of tbem as are intended to he artificislly coloured, snU 
first require to undergo that process, which is well known, it being at tbis 
stage of the manufacture that it is preferred to colour the wood when it 
is artificially coloured. 

This mosaic and tessellated work is applicable to flooring, panelling, aad 
veneering, for building purposes ; also to all purposes of cabinet work, fm.- 
Dtture, and useful and fancy articles for which veneers are now rommoi%r 
used, and in the finer sorts, where the square or tessera does not exoflri 
three-fonrtbs of an inch, may be used as a loose coveriag. When usei §m 
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tlie purpose of making floorings and watnscotlngs, or panellings against 
walla, it ia preferred, before fixing it, to fatten each tlieet of the motaic, ao 
prepared, upon a separate suitaitle ground-work or foundation ; for this pur> 
pose a doable set of thin boards, glued or cemented together transversely 
to each other as to grain, does extremely well. 

When used as a loose corering, it ii fastened on to a thin surface of papier 
macb^, or felt, or a preparation of india rubber and cork, known by the name 
of kamptulicon, or other suitable materiaL The material we have named 
throughout the description already given of this invention, as the surround- 
ing material for the square or tettera, has been confined to cork, and which 
il tbe material preferred by the patentees; but any other material which 
may be of an elastic or easily-compressible character, such as caoutchouc in 
its Tarious states of preparation, or soft leather, papier-mache, felt, gmta 



percha, and other materials partaking of the like properties, will anive^ 
the purpose ; some of the materials here referred to for surrounding eaeb " 
tbe squares or tessera, may alsn be applied in a fluid, oreoft, or plastic stated 
and poured or pressed in between the squares or tessera, instead of being 
applied in Ihc way described. 

In diagonal work, where the tessera of the mosaic is otherwise than square, 
it is to be made up ia the usual way of preparing and forming inlaid work 
when made op into blocks, except that the elastic and easily-compressible ma« 
terial before described all round each Mssera,is introduced; and where con« 
bined with work in square tessera, ai» shown at fig. 7, ibe principle of mak* 
ing up the pattern is applied, when formed of square tessera as already de- 
scribed, as far as it may be practicable. 
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ATMOSPHERIC RMLWAY TUBES. 

WtLLixu Warcup, of Ashton-terrace, Corooatian>road, Bristol, civil 
engineer, for *' certain Improvementt in the manufacture and arrangement 
of parts and apparalut for the conatmction and making qf atmotpkeric 
iraf7vay«."— Granted Aug. 11, 1846 ; EnroUed Feb. U, 1847. (Reported ia 
the Patent Jottmat.) 

This invention relates to an improved method of mnnufacturiTig the trac- 
tion tubes for atmospheric railways, in which the driving pistons work these 
tabes, which are of cast iron or other suitable metals, made in the ordinary 
manner, but differ only in the construction of the longitudinal valve, which 
is formed of di^erent segments (answenng a douMe purpost, by forming 
the top portion of the traction tube as well ai the longiiadinal valve), each 
aegment being farmed fay layers of flexible material, such as india-rubber, 
leather, or other elastic substance, placed between metal plates of given 
lengtbs, admitting by its Heiibility a free passage to tbe piston rod. Fig. I 
represents a transverse vertical section, and fig. 2 a plan view of tbe top, 
ahowing the longitudinal valve ; a a is a cast iron tube, or traction pipe; b is 
a metal segment of the longitudinal valve ; c c is the outer segment or flexible 
portion of the same ; dd are four lifts, two of which are attached by thetr 
ends to one side of the segment, /, and the two alternate ones to the other, 
>s, by which it will be seen that, as they press upon tbe flexible substances,, 
e e, they keep the joint, indicated by the doited lines, hermetically sealed ; 
« is a lifting vaWe wheel, which travels wiih the piston on the frames, ffi 
g'u $, piston motion rod, which is attached to the carriage, when motion is 
given to the piston by an external atmospheric pressure; the wheel « raises, 
aa the piston advances, the alternate segments of the valve, shown by the 
dotted line it, forming an open channel for the transmission of the arm p ; 

Ail a circular bar or bi?'ge, on which the valves tarn; r r is a belt or loop. 



passing through the 'semicircular bearing j, and over the rod or hinge, Ai. 
The inventor states that he does not confine Idmself to tbe whole of the 
details herein given, so long as the impoitarit peculiarity of bis invention bo 
retained ; but he claims the use of an atmospheric tube, divided longitudin- 
ally into two parts, whether connected by hinges or not, and forming a com- 
plete tube, ready for exhaustion when closed, the longitudinal connection aal 
joint between the top and bottom parts of tbe tube being effected witboni 
having recourse to the elasticity of the material of which the tube is com- 
posed^ or tbe iuterventioQ of an elastic or Rexiblc material, to form a binge, ^ 
as at present used in the constraction of Cleggand Samuda's, closing cntirelf H 
by tbe weight of the upper parts, without the assistance of springs or other ■ 
mechanical contrivance. He claims also the longitudinal libs forming the 
abdtment for the top Talve, or tbe other half of tbe tnbe. 



MBTAL ROLLERS. 



'Wl^ 



Thomas Patnx, of Handswortb, near Birmingliam, gentleman, for " 
provemenli in the manufacture qfrolte,for roliing iron and other metalt"^^ 
Granted August 4, IBlC ; Enrolled February 4, 1847. 

This improvement relates to the mode of rolling iron and other metcls. 
Heretofore tbe rolls have been cost with necks or axles at their ends, whicls 
are liable to be broken when in use; and it has also been attempted to cast 
rolls on to bars of iron, to strengthen tbe axles or necks ; but in such caae« 
the inventor states that bars of iron so used are much injured, and bdlS 
weakened, are unfit for such purposes. The patentee propoves to caat tte 
rollers of any given sixe required, hollow, so as to admit of tbe shaft or axis 
being paased through, and fixed therein by keys or otherwise ; care beiac 
taken in casting that tbe hollow space within a roller is cast or formed tnilj« 
ao that the shaft whea iatrodaccd shall fit accurately, allowiiig ipaeea iBf 
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ig ia wedge* or keys at the end of the roll, which keys should be se- 
■gnly retaiued (ram moving by shrinking wrought iron collars on the sh&ft 
sr axles; th« working journals are turned in the wrought-iron shafts, after 
keyiDgoa the rolls, and tlie surfaces of the rolls turned; by which means of 
manafacturing rolls for rolling iron and other metaU, the inventor is enabled 
to oblaio tbem with stronger necks or asles. The wrought<iron shafts or 
axles are pasSf-d through hollow rolls, which the inventor prefers to he cylin- 
drical opening* in the cast iron rollers, hut he does not confine himself 
thereanto, as other shapes may be used. The claim is for the manufsclqre 
of bollow cast roll* for rolling iron and other metals, ind fixing thereunto 
vrooghl iron shafts or axles, as described. 
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GAS METERS. 

ALncAKOBtt Anoos CsotL, of Soffolk-street. Clerkenwell, for " Im- 
fnfuttnU in gat'metert." — Granted May 13 ; Enrolled November 13, 1846.* 

The improvements relate to the nsc of a tumbler apparatus for actuating 
the Talve* of dry-gas meters with one partition, which approaches to and re- 
eedei from the plane of attachment to the side of the meter, but does uot 
jnss through the&amc; so that the flexible material whereof the diaphragm 
is partly farmed, is bent only in one direction. The improvements consist 
in the application of an apparatus for working the valve, which depends for 
its action upon the use of a tumbler, so formed, that on being moved to a 
point just beyond the horizontal or central position, the tumbler will fall 
ovrr and inslanlly change the position of the valve. 

Fig. 1, Plate VI. is a vertiL-al section of the improved meter; fig. 2, a ver- 
tical section, taken at right angles to fig. 1 ; fig. 3, is a horizontal section, 
taken on the line A, B, of figs. 1 and 2 ; and fig. 4, is a plan, top plate re- 
moved ; A, the central part of the diaphragm, formed of metal, and b, the 
flexible materUl, fastened to the edge of the part a, and to the side of the 
meter at e,c; tbe part a, is so large that it cannot pass beyond the point e, 
where the outer edge of the flexible material is secured, but simply advances 
to and recedes therefrom; hence the betiding of the flexible material will 
only be apoo one surface. The diaphragm is supported in a vertical posi- 
tion by the frame d, d, which is jointed to it, and to the upright rod e, sup- 
ported l>y the army, which is fixed on the vertical spindlep; tbe diaphragm 
u guided in its movements by the rods A, A, the lower ends of which arc 
eoaoectcd by short links to the part a, and their upper ends are suspended 
A horizontal rod i, (insert«d through them), from two arms J,j, fixed to 
per siiie of the cyliodric&l portion of the meter. Upon tbe top of the 
K fj, is fixed an arm A', carrying a roller, which, being moved to and fro 
the inverted arch /, on the tumbler tube m, will cause either end of 
be. alternately, to be raised from a depresiicd position to a point he- 
Ihe horizontal, when the weight, prepoDdersting at the other end, will 
•ion the instanstaneous descent of that end, and this movement is com- 
BttBieated to tbe valve by the meant hereinafter described ; — the tumbler, 
tnbe falls on a spring u, at either side, and thus any shock is prevented. The 
tttmbler-tube contains quicksilrer, but shot may be substituted, and tbe 
tvmbler apparatus may be otherwise varied, and yet retain the same charac- 
ter of action. 

«, is an arm, fixed to tbe tambler, and provided 'with a fork p, which acts 
on a plate or arm 9, on the axis of the valve r, and by this means the posi- 
tion of the valve ia changed at each movement of the tumbler, which, as will 
be readily understood, derives its motion from tbe reciprocating action of the 
diaphragm, communicated to it through the agency of the parts </, t,f, g, k^ 
and i. The valve r, is contained in a valve-chest «, (to prevent the gas from 
coming into contact with the works in the upper pan of the meter) into 
which the gas enters from the supply pipe through the passages t, u; by the 
novement of tbe valve, the gas ia alternately admitt d on either aide of the 
diaphragm, and, after acting upon it, proceeds through the passages v, v, to 
the pipe leading to tbe burners. Tbe motions of the diaphragm are regis- 
tered liy Uicans of a detent or driver x, on the upper part of the spindle ^, 
taking into a ratchet-wheel y, connected witb an ordinary registering appara- 
tus or index. 




* The description of thli patent ws« ncddentAtly omitted in last mooth'i Journal ; tbe 
•agnvlafs we there glvca. 



IMPERMEABLE SOLUTION FOR STONE, 

FkAKfOifi Teychcnnr, of Red Cross Square, Cripplegate, feather mer- 
dMat. for " improrementM in treating tton<. to rentier it hard and imjyer' 
WUuUe, ttnd in. colouring the iame'* (A communication.)— GSraoted Aug. 
t, lS46i Enrolled February 6, 1847. 

The iroprovemenia relate to rendering sufl and porous alone impermeable 
laaoisture, and coloring tbe same by immeraing the stone in a boiling so- 
lalioa coQsistioK of coal tar, pitch, bilumen, laliow, and ulher f&tly eub- 
•iMees, in th>> proportion of 86 parts lar, 10 bitumen, 3 tallow, and a small 
poitioa of linseed oil. Tbe ingredients are boiled in a Buitable vessel, and 



when they boil the stone is placed on a frame, and lowered into it. The 
period allowed for the »tooe to be soaked through is from 8 to 48 honri^ 
according to the size, or if it be only desired that tbe Bolution should pene- 
trate the surface, two hours will be §ufficient for every inch in depth. 
SomedcacriptioQ of very porous stone will not become filled by a long coa-> 
tioued boiling : for such stone there is to be added to tbe above mixture 
carbonate of lime, sncb as chalk or marble, iron rust, granite, and potters' 
clay, in fine powder ; thii latter mixture is to be applied to the surface of 
tbe stone with a hot iron. If it be required to have the slone of a light 
colour, instead of tar apply resin of the lightest colour, mixed with turpen- 
tine, oils, and all kinds of gum, io the proportion of 15 parts resin to 80 of 
turpentine, und if the stone is to be of a clear white colour, add while 
lead, Kiuc, and carbonate of lime — if any other colour is desired, add to 
the last compound the dye* usually employed by painters. 



CI^RKE AND VARLEY'S PNEUMATIC PILE-DRIVER. 

The pneumatic pile driver, which has been erected on the premises of 
the invi'ntors, is of the full working power, being SO feet high, tbe air tube 
a 17 inches diameter, and tbe monkey weighing IC cwt. The engine and 




air-pumps at present in use are very inadequate to the proper working of 
this powerful machine, and the air-pumps are only 10 inches diameter— 
still, even with these, a vacuum ia obtained, sufficient to raise the mookej 
to the summit in one minute ; and, by opening a valve » below the piatoo 
6, for the admission of air, it IsstaDlly descends ; jet such is the perfect 
control undiT which it is held,, that it can, by the operator at tbe valve, ba 
arrested in its descent at any part of its fall. There is no time lost in tho 
descent of a catch, as in the old plan — the cbain connecting the monkey 
with the piston being constaniiy attached, and can be, of courxe, length- 
ened or ahorteord, according to the height of the fall required. Tbe dia- 
meter of this lube being 17 inches, the area is nearly 237 inches; and than 
allowing only 10 lb. pressure to the inch, this diameter of pistoo, b, wool4 
raise a monkey of considerably greater wcighL— Mtaing: JoHmal. 



The Art </ Glass Painting has snstained a loss by the death of M. S. 
Frank, who died lately at Munich, aged 77. He was one of the first who 
made experiments for resuccitaling several ancient methods of glasa 
staining, which had been lost during the lapse of centuries. Thus, he had 
been called, in 1&18, to Munich, to assist the eatablishmeat of the Boyal 
Institution for Glass Paintings. 
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PBOGBESS AT THE NEW HOUSES OF PARLIAMENT. 

Oar readers will be glad to koow what is the actual position of these 
worths; Bod we are enabled to satiefy ihem, having recenlly had occasion 
to nake a hasty sorvey for ourselves. The httiogs up of the House of 
t<ords aad of the adjaceot apartmeots proceed apace ; aud the House itself 
begins lo assame iU fioished appearance. The details are most gorgeous. 
No works of modern timefl caa compare with them; yet the inpressioo is 
oce of subdued magoificecco. The wood-work is ue&rly completed aad 
fixed, aad the heraldic painter is busy. He is now chiefiy employed in 
inserting the arms of the Ix)rd Cbaucellors, which are in process of being 
paiated on the upper piiria of the paoiiels along both sides of the chamber. 
Tke black spaces of the walls, to be hereafter painted in fresco, arc tem< 
porarily hung with crim»jn drapery, powdered with gulden crowns, roses, 
&c. The reporters' gallery fronts the throne, and ii almost as promioent 
U)d ornameulal an object us her Alujesty's seat. The brass railings of the 
fallery are fitted. This leads into the corridors for Lords and Cummons. 
The many doorways ingeniously form part of the lower paadltng of 
the jambs of the windows. Mr. Barry seems to have heated the 
rooms without Dr. Reid's aid. We foand tliem of a very agreeable tern- 
peratnre. No stained glass baa yet been permaaently fitted. Some has 
been tried ; — aad the effect is said to bare been excellent. It is, we be- 
licTe, in preparation by Mr. Hardman of Birmiogbam. The antechamber 
of the House of Lords, next the throne end, is almost completed : — so is 
the public hull at the opposite end. In the first, the style of decoration is 
almost a» elaborate as tliat of the House of Lords itself. Above a fire- 
place, we observed a large pannel of sculptured wood-work, representing 
Queen Fhilippa pleading for the burgesses of Calais. It did not impress 
lis very favourably, on a rapid glance. The posilionof Edward III., witfa 
his crossed Icj^s, looked graceless. la the public hall, we were struck 
with the magnificence of the floor; on which Mintoa's Encaustic Tiles — in 
colours of red, yellow, and cobalt — are in process of laying down. In the 
centre is a red and while rose of marble, surrounded by brasswork enam- 
died : and the borders of the tiles are judiciously marked bylines of black 
Derbyshire marble. The outer gates of the House of Lords are visible 
from this ball. They are of brass, — and very beautiful is their workman- 
ship. Here, too, the windows are to be of stained glass — but none is yet 
fitted. These arc the only parts of the building which give an idea of 
what the whole will be when finished, — The House of Commons is very 
backward — not even roofed in. The central tower is beginning to be seen 
above thesurrouoding buildings; and the groining of the arch of IheVic- 
toria Toner is turned. — Athrnttum. 



BSVZCW^S. 

Flrrt SerUt of Railttay Practice ; a colleciion of working flans and 
fraetical detaila qf eonalruction in the pubti£ works of the nuut celebrated 
€»gineera. By S. C. Brees, C.C. Third edition, with additional ex- 
amples. London: Williams & Co., 1847. 4ta, pp. 1G4. Plates. 

Of the former editions of this work we have already given favourable 
reviews. The present edition has had its value considerably increased by 
nomerous inipruvemenis and additions. It is a thick quarto volume, haud- 
aomely printed and illustrated by seventy folio gteel plates, which occupy 
the greater part of its bulk. These illustrations are nut merely showy 
aieless specimens of steel engravings, but have been got up with regard to 
direct practical utility as well as clraruess and neatness of execolion. 

It might have been of advantage, perhaps, to have made the letter-press 
explanations more copious. They contain notices of the construction, cost, 
dimensions, &c., of the different railway structures represented. There 
are 42 drawings of works on the Birmingham Railway, consisting princi- 
pally of bridges, retaining walls, and details of tunnel works. Among the 
•objects of the plates for the Grand Juoctiou Railway, is the aqueduct fur 
the Bridgewater Canal ; for the South Eastern Railway, the timber pier 
in Folkesluae Harbour, and the reservoirs and tanks at Tonbridge ; for the 
Greenwich Railway the large 26 feet tumplate at Greenwich with delaila. 

As anotber series of illustrations of " Railway Practice" in promised, 
one or two hints for slight improvements may, perhaps, be allowed. In 
the present wurk many of the engravings are tUBu(licient1> explained, and 
of several no espianaUoo whatever is given. The specifications for con- 
tractors, from which copious extracts are made, are not always trnstworlhy, 
MM alterations in the plan of operations sometimes occur during the progress 
of the wi'orks. At all events, it would always be more satisfactory toitate 
what bad been actually carried into effect, and the diOicullies encountered 
io the undertaking, than lo copy out the specification. The latter plan it 
the easiest, but not the moat useful. Lastly, there oagbt to be a good 



index, referriirg not only lo the plates, bat to the letter-press also, la 
reality, however, these drawbacks are very slight, for the work is indeed 
admirably illustrated, and quite worthy of the expense and labour bestowed 
upon it. To the practical engineer, so large a collection precedents of 
railwuy coiutruclioo most be of great aad permaoent utility. 
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Select WritingM o/* RoBEBT CHAMBaas. Vol. I. Essay I. Laadoa: 
Orr, 1B47. 12mo. 

This book does not fall within the scope of our Journal, but from what 
we can see, seems to cotitain some well written familiar and humorous 
essays, by tlie well-known Edinburgh writer, Mr. R. Chambers. The 
essay on English ingenuity and enterprise, io a new point of view, is par- 
ticularly good. 



k 



Algebra made Easy. Bj T. Tate. Loudon : Longman tc Co., 1817. 
12mo. 

This is a small work by the Mathematical Master of the National 
Society's Training College, Baltersca, aud is intended to lead the pupil, by 
an easy traoMtion, from the principles of arithmetic to those of algebra, 
and is the beat adapted for the purpose intended of any that we hsfc 
seen. 



An Introduction to the Present Pmetice of Surveying and LntlUug ; 
with an Appendix. By a Civil Enginelr. London: J. Williams & Co., 
1846. 8vo. 

The author has treated the subject io a clear and simple manner ; hia 
method of keeping the Field book is good. The Appendix might have 
beeo left out, as it adds to the bulk of the work, without any adequate 
advantage. The method of getting up a survey i» vrell explained, Tbt 
work is iUualraled with nine plates. 
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NEW CORN EXCHANGE, BIRMINGHAM. 

It has been determined to erect a new Com Exchange in Birmingtan^ 
immediately behind the St. George's Coach Office, in High Street, bet VMi 
Carr's lane and Casile-slreet, Tlie plans have been prepared by Mr. 8. 
Hemming, architect ; the building will consist of a hall, 110 feet long by 4# 
feet wide, lighted by a eemi-circular roof, surmounted by a lantern, extend- 
ing the whole length of the hall. The room will be 60 feet in height, and 
will be divided into side compartments by pilasters, between which stands 
and Ubles, intended to be let to farmers and dealers, will be placed. It 
is to have a glass roof of semi-circular shape, as the best suited lo admit the 
greatest quantity of light. According to a local paper, this spacious room 
will have two doors, one leading from a vestibule, with columns and oma- 
menled ceiling, at the enlranco of St. George's-court, to High-street, ike 
other with a slill larger vestibule at the Castle-slreet entrance. A pordi, 
ornamented with pilasters of the Koman Doric order, will form the Higb> 
street eolraoce; that by Castle-street, which will be the principal front, 
will be enriched with eight columns, and ornamental recesses leadmg to the 
vestibule and lo the floor bcoeatli, which it is proposed shall be appropri- 
ated to the exhibition of agriciiiltural implemenls. The building la of the 
Roman Doric order, in cement. I'lie extreme length of the building will 
be 1C7 feet, the width varying from 37 to 40 feet. The builder is Mr. 
Briggs, and the cost will be 5^000^ 



MOULDED BRICKS. 

" In a county like ours," says a correspondent of the Burtf HrreM^I 
"where there are no quarries and so many clay pits, and where cona^ , 
quenily stone is so dear and scarce, and bricks, both red and ^\hite, so 
common, I rather n under that brick is not more used for the finer aK»o]<l> 
ings, in the place of stone. la former times, and it might be equally so 
now, mouldings of all kinds were highly ornamented, frames to windows, 
porches, clnmnejA, Ace, were made of brick. Besides being murh cheaper, 
and quite as durable as stone, they had Ibis advantage, — that the most ia, 
thcate pailerns could be made nearly as cheap as the plainest; and alt^ 
that any colour might be used, if aol in the brick itself, yet on the ontalde 







THE CIVIL ENGINEER AND ARCHITECrS JOURNAL. 



^PlBi^ami in. White briok round tbc windows, or Rt fhe oornt^rs of bonee, 

^K ffWU a good Toil (u tliaped dints ; red brick to wltite, «»(] vice ttraA, I 

^T aball ■ention aoe or two ioataacea of the ose of moulded bricks. Wes- 

tborpe hall, one of ihe first buildiogs of this class, wa^ erected by HrandoD, 

Duke of Suffolk, iboat Ihe year 1500, wbo resided there with his wife, a 

kiog's sitter and widow. Though hardlj a remonot even of Ifce ruins re> 

Mins, yet fragmeats turn op which sbow the beauty of the brick mould- 

itfs. They are of a very hard and compact w&ite brirk, which retains its 

wifioal sharpQCis, and some of them, having the Duke's crest in relief 

■poa them, «till ornament a bridge uf the same data aA the hall. The 

«ter example is West Stow Hall, boilt by the saaw duke, the gat«boiise 

«f which is a noble sperimeu of brick buildioff. As an example of the use 

•f brirk ntouldiog& in churches. 1 may name Ixworlh Thorp, a doorway of 

chnrch has it« mouldings and circular arch, formed of red brick." 



NOTES ON FOREIGN WORKS. 

Atate 4^ ikt Gallery ttf ^ke Loutre, and <^ French Art in freneral.—M. 
Olarac, conaervalor of the aotiques uf the French national gallery, has 
lately di«d — a lot« much lo be regretted. The couot was the author of 
Ibe caXalogoe of antiquities, moat valuable also, on account of the line and 
iKwate description of the'materials (metals, stone, &c.), of which the 
•aeieiita constructed their buildings and ornaments. It is true, that M. 
Clarac owed much to the notes of bis predeceb&ur, M. Visconti— still, Ihe 
digestion aod arrangement arc bis. The French press blame much the 
fihoice of his successor, attributing it to r^urt influence and his scat in the 
Boose. They complain also that no care ia taken of securing new acqui- 
sitions to the Gallery, aod speak of antique bronze Silens, &c., purchased 
lately by either niillioDaires or Englishmen. These general complaiots 
have become the more pungent, as the works and ideas of Winckelmann 
seem to iK^uire great influence in France, and the public naturally eipect, 
that p«r*0lM so well provided for from the public purse, should be tliose to 
ewrtinue the researches of that great German art-critic. — A still greater 
oppoaitioo and schism ia observable in the departmt* ot of painting, where a 
■ost mediocre catalogue (analogous to that common-place index of the 
British Museum), is placed in juxta-positiuQ with that of the lamented 
Jf. Giarvc. The very exhibition of the Royal Academy, aod still more 
its prise decisions, are threatened with a moat determined opposition ; aod 
tke first painters have resolved ou submittuig do more to suth a tribunal, 
aad Bat to send any morn picturtrs to the exhibition. It has been a matter 
*t aurprise, that men like Ary SchelTer, Delacroix, Decamps, &c., should 
kaveqiuuJed under the dictates of a secret tribunal; and tt is quite natural 
dMt they, and other painters and sculptors, have resolved on farming an 
cxliibition of their own — that of the artists of Young France. Amongst 
the most telling members of this opposition is one, of a stroog and original 
Bind— M. Bar) e, tlie sculptor. His groups in bronze, candelabras, &c., 
are highly spoken of — and it is much to be regreitcd, that he is not in the 
poailioD for exerting himself on some larger work, being neither a knight, 
■or a F.R., or R.A. 

Tke Piiinting$ and Carvings t\f St, Baton, Gkint. — This celebrated 
aacient edifice seems to have becume, of late, a sort of art-itonet, out of 
which anything was sold to the highest bidder. In consequence of which, 
^^ Ihe Belgian legislation have decreed, that no public establishment should 
^K lie allowed to tell their objects of art * It ia said, that a speculator had, 
^Kat first, sold some Van Eycks to a German museum for 400,000 francs. — 
^TOne of the most celebrated Flcmiih carvers was Francois Flamand, whose 
H broozea, terra-collas, and carvings in wood, are admired in many coilifC- 
^ Itoaa, The two famous allar-pieces of St. Uavon are now ia Fans. They 
also had become the object of judicial litigation between the sellers and 
Ihe public authorities. They resemble, rather, email chapels, being \2 
li feet. They are crowded with ornaments of architecture in 
Flamtiojant or the Florid Gothic style. The one is of 1504. and re- 
tnlE the Life of the Virgin, in four episodes. Most of the figures are 
' out in ronde-boise or alto-relievo. The second attar-piece teprcKenls 
' Life of St. Bavon, or St. Benuit, consisting of six very complicated 
ttMBposttious. The style of these carvings, enveloped in festoons and 
garlands of dowers, and thuusatid-fuld foliage iotervwuven and interlaced, 
Is very interesting, combining the stern style of Catholicism with the more 
lively forms of the Reoalssance.— The present state of wood carving in 
Franco is not encouraging. Except the chair of St. Vincent de Paule, 
executed by M. Duseigueurs. no other real artistic work of the kind ia to 
be met with. It is not the fault of art, as France possesses some superior 
statuaries, — but of the public, who have become, it seems, insensible to 
all but the most flimsy and tawdry prodnctions of art. 

Uf. VioUt Lrduc, the lUtlorer ^ Notre Dame, Paris. — This gentleman, 
to whom the thurough restoratiuo of thai huge building has bteo intrusted 
^7 governiurnt, at an expense of one million fruncs, has been attacked in 
various ways, of late, by the opponents of Gothic architeciure. To this, 
^e baa answered in a most triumphant way — asserting, very justly, Uial 
real aud genuine aiyle of art is good, if properly, judiciously, aod 

1' [fandly carried ouL The lovers uf Gothic architecture have, moreover, 
atifly gained another Iriumph, ia consequence of the municipality of Paris 



having decreed Ihe erection of Ihe church of Sle. Clotilde in the Gothic 
style, whose piles are rapidly rising, and promise to be a new ornament to 
the French metropolis. 

ComeHut and Uumboldl. — It ia now certain that M. Coroetins was 
obliged lo decline tbe offer of undertaking the frescoes for the internal 
decoration of the Houses of Parliament at Lundon ; previous engage- 
ments at Berlin left him, indeed, no alternative in this respect. He has 
Just completed tbe sketch of a medal, which Ihe King of Prussia intends 
to present to M. Humboldt as a token for his great work C(Mn»t. The 
drawing represents the Genius of Science hding the veil of Nature, per- 
Bonilied under the image uf a beauteous maiden. The different branches 
of natural sciences are appropriately represented, and to show clearly that 
much yet remains unrcvealed, a sphynx is sepo, to wbich tbe Genius 
points as ths object of future ioquiries. On the reverse, a likeness of M, 
Humboldt will be engraven. 

Rttloratinn uf ihe Cathedral qf Spei/er. — This mummyery of the old 
German Kmpire is to be restored, by order of the King of Bavaria. The 
cathedral, one of the oldest in Germany, bears some traces of the Byean* 
tine style, and vies in sii^ even with that ne pIvM utira of medisBval build- 
ings, the Dome of Cdiln. The (German press speaks highly of the gran> 
deur of the style in which the restoration is contemplated: the architect is 
tbe well known Gartner, of Munich. The frescoes are entrusted to M. 
Schraudolf, who has already exhibited his vocation for works of high art, 
in tbe St. Boniface and All Saints chapels at Munich. Beside him stands 
Schwnrxmaun, for the ornamental decoration of the cathedral. Tbe paints 
logs of the vaulted ceiling of tbe huge choir are already sketched, and the 
giild ground of Byzantine style completed ; and the rich ornamental work 
of Schwarzwann shows, how this thinking artist knows judiciously to 
cu-ordiniite himself and his work to Ihe great etutmble to be achieved. 
Tbe spring will see the completion of the tower, and tbe lateral choirs and 
nave will follow in due suoceasioo. The principal painting will represent 
the Ufe of tbe Virgin Mary, and that in the southern choir the Life of St. 
Stephen ; tbe northern choir will be adorned b} (he deeds of St. Bernard, 
wbo preached, in the 12lh century, in that very same cathedral, tbe second 
Crusade I The figures will be either painted on tbe gold ground, or be 
separate fresco paintings. This restoration will add much to that M'reatb 
of nature and art beauties, by which the banks of the Rhine are so attract- 
ive to every sensible mind. 

A New Rudder for Large Shipa. — M. Fouqne, inagazineer of tbe French 
navy, has submitted to the minister of marioe the plan of a new rodder, 
which has been applied on board tbe corvette La Recherche. Tbe com- 
mander of this vessel having certified to the secretary of state, that it was 
pieferable in several inslances, and also on account of its solidity, to those 
in general use, bis etcellency has given orders to apply M. Fouque's rud- 
ders to two vessels of the Port of Toulon, destined fur long voyages^ in 
order to try tbeir edect under different ciinies and latitudes. 

Haten of Sieinemunde, Prtuida.—'The government are doing evcrythmg 
towards making this harbour convenient to their own and foreign shipping, 
as its silualiun is must advantageous. A large dyke has been constructed, 
by which Ihe hitherto shallow and sandy embouchure of the Swine has 
been deepened lo upwards of SO fe?t, and made accessible even to ships 
of war. Of late, the bed of this river also Las been deepened to 16 feet, 
from Swinciuiiude to Stettin. Fortifioations, also, in case of war, are con 
templated. 

Gat Lighting at NUremberg. — M'^e extract the following OS a CDrions 
Hpectmen of Gt-rmaa tenders and contracts : " The gas- manufactory to be 
completed within the space of a year, so as to supply 300 lanterns — fine 
for «>ach week of delay in completing contract — £30. The persons hitherto 
employed in ibe lighting of the city, to be retained by the new company. 
1'he city will require, in all, 630 lights, and a length of pipe of 75,000 
feel ; the sixth part of the lights to be employed as candelabras, each to 
cost £1 ; the lanterns, £3 10s. Each light for public use to be calculated 
to bum 1,400 hours a year, and 6.000 cubic feet of gas to be kept in re- 
serve. Tbe Gooducling pipes, which will be subject to a pressure of leu 
atmospheres prior to l)eing used, are to be calculated for 6,000 lights, at 
4^ Engllsli cubic feet of gas to be consumed per hour. Each dame of that 
size bus lo possess (as ascertained by Rumford's photometer), seven times 
Ibe slrenglb of a ^ lb. wax candle. Each of such flames is lo be paid for 
at the rale of 23 fl. SO xr. (£2), for Ibe yearly calculated burning space of 
I400liour5. Private individuals pay for 1000 cubic feet of gas for Sfi 
years, 6 9. 15 xr., and quantities of gas are also to be had by the gas me- 
ter. If purchased without contract, any uumhrr not exceeding bve lights 
cosis S7 fl. ; not exceeding ten, 47 fi.; from forty lo sixty, iOU fl., ami so 
on." It is said that the burgomaster of Niiremlierg is a very good calcu- 
lator ; and so it would appear from this contract, of which we have only 
given the most impurtaot part. 

Oeer-Zeal qf Art Collectors. — A very coDsiderable theft of Pompeiian 
antiquities, frescoes, and bronzes, has been of late discovered In tbe IVluseo 
Borboniro, at Naples. This questionable acquiaitiun was destined for Ihe 
LuuduD market, and was already on board ship for exportation. Tbe 
throng of travelling collectors, however, throughout Italy ia quite astound- 
ing, Mod antiquities are much dearer in Rome and Naples than they are in 
Ibe Strand or Wardour-streel. 

The Moving Mounlaim near Vnktl ou the Rhine. — Prof. Noggeralh, 
of Bonn, has delivered a lecture on ibis curious phenomenon {ante p. 63), 
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by which he ba* proved that do Tolcaoic ageocies — fire or hot vapoui 
bare occatiooed the fall of the roouDtaio. It is merely a laod-slip, occa- 
sioned, boHcver, by very complicated cau»ea, resoltiii^; from the upheav> 
iag of mouotaint or bilia composed of basalt or basaltic coD(;lonieratioD9. 
Larg« seclioos were exhibited by Prof. Noggcr&tb, which be will, no 
doubt, publish. 

AVo/joli/an Railwa^i and Steamboatt. — ^Tho activity and progressive 
teodencies of these have been very great of late. Even ancieol Nola is 
now reached by a side branch of the great Apuliau Hoe. An especial 
GommoiiicatioD with Calabria has been eslablisbed ; so much so, that tfae 
fine gulf of Palicasiro, Coeenza, Caiauzanu, and the bay of Squilace, 
become acccessible to the curious. All this greatly advances the com- 
inerce of the country, aod not only l«vern& and ioos, but clubs and festi- 
vals, increase ; aod last bat not least, agrarian, historical, and archasolo- 
gical societies, and the latest works on Calabria by Spinelli, (Jrimaldi, &c. 
are very reputable productions. 

Mattriith if Ancient and ModerH Structwtt —A*eifnt : basalt — sye- 
nite— porphyry — granite — marble — freestone — alabaster — lapis lazuli — 
verde antico— agate —jasper — pozzolana — cedar — oak — sycamore — 
Corinth br.t&B — copper — gold For which the Moderns have sub- 
stituted, in most casrs — deal — reeds — cows' hair — paper and papier 
niAcb^ —canvas — glue— paste — paiiteboard — plaster of paris — leather — 
gUa*^ — loam — sand!— [Isis of Oken.] 



NOTES OF THE MONTH. 

firadunl EltMihn of the Laad ttt P/ymouM.— Attention has recently 
been drawn to elevations or depressions of the land, with refereoce to tfae 
medium sen level. " In our own immediate neighbourhood," says the 
PljfmofUth Herald, " proofs of these elevations may be aeea. If we laod 
apoB the N.E. point of the Menstone, there is a bank of debris resting 
upon astfalum of relied pebbles of all sizes; this raisrd beach being .shel- 
tered from the breakers, remaids as an evidence of a change of the relative 
levels of the .Mewstone and sea having takpn place. Passing from the 
Mew»tooe to the mainland, aod coasting round the Sound, we find a suc- 
cession uf these beaches in the clifi«, about 15 or 20 feet above high-water 
mark ; they may be seen at Bovisand, under the Hoe, near Keddiug Point 
and Cawsand. Bat we have other evidence of elevations, — stibmarino 
limestone rocks are every where perforated and honeycombed by Pholadea. 
About low-water mark and downwards they arc every where found alive, 
but higher up we God thrm dead; and as high at high-water mark their 
celh may in some localities be seen. These animals can only live below 
the mean level, requiring to be altogether under water, or at least covered 
by every tide. Now, wlien we find the empty cells of these crrutures io 
the solid limcalone rocks under the citadel, but at such a beigiit us would 
preclude the animals from living in them, we can only infer that the rocks 
have been raised, or that the sea leiel has been depressed. Many of these 
cells may bo seen in our locality. The writer had occasion to laod a few 
days ago near the Blockhouse, aod directly under the battery at Devil's 
Point ; here he observed that there bad been a Gtisure in the limestone, aod 
a portion of the ruck had been removed, leaving a vertical surface of the 
solid limestone exposed to view. This part of the rock is covered with the 
cells of the Sexicara Kugota, and above the ordimiry high- water level, 
thereby leading proof that our shores have been rising slowly and imper- 
ceptibly ; the place is easily accessible, and aD>bady may see the spot 
referred to. If the land be still rising, our harbours will become more 
ahallow; the system now pursued of ubKerving and recording tides and 
soundings will ultimately settle the point, if engineers will only have the 
liberality to admit the possibility of former aa well aa future obaervatioos 
being made correctly." 

Tkermof^enic Drawing, — A scientific correspondent of the Liverpool 
JoWnal has piven the futtowing ingenious mode of transferring the forms 
nfnntural objects or the patterns on ribbons to paper :— Saturate common 
wriUn^ paper with porter, cuifee mixed wiih sugar aod cream, or a solution 
of achill, then place the ohjcct whose form is to be transferred ou the pre- 
pared paper and expose them to the action of the bud's rays or those of a 
common 6re. Various other solutions may be used for the same purpose, 
as bichromate of potash, yellow cbromate of pobisb, &c. When figured 
satin ribbons are saturated with such solutions and exposed to the sun's 
rays, the raised patterns arc given in beautiful relief io a lighter tint uf the 
sume rolnur as the ground. The principle is capable of a very extended 
application. 

PoKtrJul Voltaic Batterif. —Mr. J. Goodman, at the Iloyal Society, 
stated ttiat be had succeeded in construclinga voltaic nrrangemrot of some 
power by fixing a piece of potassium to the end of a copper wire, placed 
in N lube containing naphtha, and bringing it io contact with a small quan- 
tity of mercury, held by a layer of bladder closing the lower end of Uie 
tuhc, which was itself immersed in acidulated water immediately over a 
piece of plulinum, and then coinptetjiig ihe circuit by establiahiog a me- 
tallic cotitact between the copper wire and the platioam. This battery 
acted with energy on the galvauomeler, aod effected the decomposition of 
water. A series of twelve pairs of similar plates exhibited a sensible 
attraction of a slip of gold leaf. Thus it appears that Ibe substance which 
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possesses the highest chemieaJ affinity manifests also the greatest pow«r 
of electrical tension. 

The Ware <if Translation in connexiot with the Northern Drift. — Dr. 
Whewell, in a memoir lately read at the Geological Society, after referring 
to the norlfacrn drift, and the causes that bad been suggested for explain- 
ing its phenomena, and stating the meaning and properties of the wave of 
translation, proceeded to discuss some of the results of its operation. He 
assumed for this purpose a certain quantity of material to be distributed 
within a given area, aod showed by simple calculation difiereut expres- 
sioos for the amount of paroxysmal force that would be needed. He con- 
siders, however, that paroxysmal force is necessary ; but that a movement, 
although small, will, if sudden, produce effects resembling those to be 
accounted for. He concluded by observing, tliat a wave of translation 
differs but little from the d^^<lc/eji assumed by earlier geological specula- 
tors. 

A good Non-Conductor qf Heat. — Mr, J. Nasmytb slated lately, at tbt 
Geological Society, an instance of the low conducting power of clay aod 
sand, in which a thickness of half an inch of such matter intercepted the 
heat of u mass of eleven tuns of wbile-bot melted cast iron for twenty 
minutes, without the beat on the outside of the vessel being sufficient to 
pain the hand. 

Pro/e»8or of Mechanical Engineering. — The Council of University College, 
London, have instituted a professorship of the Mechanical Principles of En- 
gineering, and appointed Mr. Eaton Hodgkiniou to the chair. — J, Sowerbf, 
fi.A., of Trinity College, has been appointed to a mathematical tutonhip in 
Bishop's College, Calcutta.— Robert Tbwaytes. BA.. of Christ's College, ^ 
Cambridge, has been appointed Professor of Mathematics and Natural Pbi^H 
lospby at lloogbly College, India. 1 

Royen. — The beautiful ruins of the Abbey which was built at Jumi^get, 
near Rouen, by Robert, one of our early Archbishops of Canterbury, it is 
stated have been lately purchased, fur the purpose of preventing tbeir de- 
struction, by an architect named De Caumont. a relative, we believe, of the 
M. Adolphe de Caumont, of Caen, who some years ago bought the Abbey att 
Savigny, near Avrancbes, for the same good purpose. 

Aerial Locomotion — At the Paris Academy of Sciences. Feb. 1., M. 
Babinet, in his own name and that of MM. Poncelet and Seguier, read a 
paper recently presented by M. Van Hecke, of Brussels, on a new system of 
aerial locomotion. M. Van Heckc formally renounces the idea of seeking 
for a point d'appvi in the air to navigate against the wind. Ilii system con- 
sist*, like that of Meusnier, in seeking, at different heights, currents favour, 
able to the direction which be may wish (o take. Meusnier thought he 
should be able to effect this by compressing or dilating the air in his ballooB* 
M. Van Hecke has found a more simple means of ascending and descending 
without lots of ballast or gas. He has invented an apparatus analogous to 
wings, and which he has placed under the eyes of the committee. With 
this he has an ascending or descending force equal to from 2 to 3 kilo- 
grammes ; but with four of these motive powers applied to his car he would 
have a force of from 10 to 12 kilogrammes, — and with a large apparatus he 
might reach 100. The report of the committee is favourable to the piiocipla'fl 
of the discovery. ^| 

New System for Propelling I'eueU. — Extract of a letter from Boulogne, 
in the Herald, announces that " a considerable degree of interest has been 
excited here by certain experiments made upon an entirely new system fnt 
propelling vessels ; which, if capable of being carried out upon a large prin» 
ciple, must not only supersede paddle-wheels, but also the Archimedean 
■crew. It has long been considered a matter of impossibility that the prin- 
ciple of the paddle.wheel could be rendered of any useful effect wbeo totally 
submerged. The present invention has demonstrated to a certainty that 
such a disadvantage can be overcome. The experiments were effected by 
hand labour; the motive force being fitted into the stem of a pilot boat. — 
The principle is based on the welUknovrn properties of the parabola as re- 
spects light, and the same properties are proved to be true as respects hydro- 
statics. The blades are sections of a parabola; and are so constructed as to 
impinge on the concave surface, whereby the water is grasped and compressed 
to the centre of the axis, and thrown off in a. direct line nilh the plane oC 
the vessel's course, — thereby rendering the propulsion superior in efficiency 
to the common paddle-wheel, being uniform and continuous without draw- 
back in respect of back-water. Another advantage exists in the area of sur- 
face as compared with the screwy as less iban one«half of parabolic arets 
will work more eflicieotly with the same power." 

//am6Mrg.— Dec, 10.—" Mr. George Giles, who during the last eight 
years bus been actively engaged in constructing the Harobarg-Bergedorf 
railway, the new sewage and water works, the navigation locks, canals, 
bridged, &lc., quitted us un the iCtli in^L, to enter on a more extended field 
of pruressiooal occupation in England. Previous to bis departure, he had 
the grattGcatioo of oxperiencing the high estimation in Mhicb be is held by 
ail branihes of our government aod a large circle of friends. Our Senate 
preieoted to bim a decree of that venerable body, expressive of their 
unanimous thanks for his zealous exertions on iheir behalf ; this was ac- 
companied by the large honorary medal, intended as a special token of 
their grateful recolleciioa of Mr. Giles's heroism, energy, and skill in 
conducting a series of explosions at the dreadful Sre of the 5th to the 9tb 
May, 1832, wtiich devastated nearly the one-fourth part of onr ancient 
city. On ibe 14th iost., a large meeting of geatlemeti, comprising senat- 
ors, members of the board of works and! board of exchequer, the directoc* 
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of the Hambnrg-Bergedorf railway, a ^ d several other of onr most infla- 
mtial citLxeos. iDvited Mr. Giles to a ^rand diaoer at Sireil's Hotel, on 
whirh occasion ihey presented him with a handsome piece of plute, and an 
addrcM, testifying their high apprecidtioQ of his professional aud private 
vorth ; expressing at the same time their deep regrets at bis retiremeat 
from aioong them." — Hamburgh Paper, 

King'i College Engineering Society. — A Society has been iastituled by 
the students of the Department of Applied Sciences, King's College, Lon- 
don, for (he purpose of the reading of Essays, the taking iu uf the various 
scientific putiliralinDS. aod forming a library of works connected with the 
Department. There is at pregeot a small library^ (juite inadeijuute to the 
purpose, and we are surprised the Council of the College bave not provided 
the Bladents with a belter one. The students have been much assisted in 
lite formation of the Society by the Rev. M. O'Brieo, M.A., Deao of 
the Department, and by the other Professors. 

Tht Royal Academy. — To (he Architectural department the Gold Medal 
and the Discourses of Reynolds and West, will be given for tbe best design 
for a Gothic church, the whole comprised in one general and regular com- 
poaition. The design must be as large as an entire sheet of double ele- 
phant will admit, and to consist of apian, elcvatiou, section, and perspec- 
tive view. A Silver Medal will be given for the best figured drawing of 
the eotrajice and interior of the Temple Church. 

Pkvtographit Portrait*. — ConliDUed improvements are being made in 
photography. The latest which we have to record is the work of Mr. Kil- 
Born, who has opened an establishment in Regent street, where the speci- 
DeBS on view are among the most perfect that we have yet seen. The 
principal improvement is io colour, which, ia Mr. Kilburn's portraits, has 
not the prevailing defect of faiotness, but posseraes the depth and body of 
« finished painting. This quality renders a portrait valuable as » work of 
art, which is otherwise rarely the case — the likeoeea being generally the 
only recummendation. Indeed, the process of colouring requires the same 
care itnd skill as in ao ivory miniaiure. Nor is this a'.teatioa ill bestowed, 
for the distinctness thus giveu to the subject has hitherto been a great 
dnideralom, the polished surface of the picture in most cases requiring a 
pccaliar direction of the light in order to distinguish its details. — Daily 
hew*. 

Weatmintter Abbey. — It is stated that the Dean and Chapter of West- 
niDater bave very laudably delermincd on restoring to the tombs of Queen 
Eleanor and King Henry V. the rich old contemporary iron-work, taken 
down oo the recommendation of Sir Francis Chantrey, sold at so much a 
cwL to ao ironmonger in WestminsLer, and aubsequently rebought by tbe 
Dnn aod Chapter, and allowed to rust in an adjoining vault. This iroo- 
iPOrit forms an integral part of each monumeut — the sculptor and smiih 
gimenlly working, in mediaeval times, in the same spirit and to the same 
cad- Chaotrey's reason for recommeoding the removal of the whole of the 
iroo-work throughout the Abbey was, that it too often served as steps or 
laildera to ifae Westminster boys to mutilate noses, he, merely frum wan- 
loBBCSs; and to over curious collectors to climb tu purtians of monuments 
oliwrwtse beyond their reach. I a many of the modern monumeali tbe 
iroS'Work was erected merely for proieclion, and not unoflendisiigared the 
Bommeot it was placed beTore. Here (he recommeodation was judicious,. 
bat when it was extended to medieval monuments, a piece of barbarism 
waa eonmilted not likely, we think and trust, to occur again. — A paper on 
the same subject was read at a late meeting of the Freemasoas of the 
Cbarch, by Mr. John Brown. He slated that in the Blaize chapel, in the 
Al»l>ey, is 4lepo«ited the iron canopy which formerly surmounted the beau- 
tiful totub of Uueeo Eleanor. Neale, in his '^ HiMory of Westminster," 
nentious that " since the coronation, a considerable imprnveraenl has been 
effected in the interior appearance of the Abbey Church, by a general 
cleaning of the monuments and ihe removal ofthe iron work which screened 
tbem." Now, at this coronatioa, which must have been that of George (he 
Fonrth, the iron-work not only of the tomb of Queen Eleanor, but that of 
Henry V., were placed in the dark recesses of the Blaize chapel, where 
tkey have been st^ldom viewed by parties who have visited the Abbey. 
The tomb of Henry Y. is at the cast end of the chapel ; tbe head of Ihe 
king, which Ihe vergers say was made of silver, was taken away in the 
time uf the troubles. Neale says "oU the damage in the Abbey trait not 
ta Uu time ^ the troubltt." 
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W0 regret to record the death of tbe distinguished artist, William Collins, 
BJL, which took place oa tbe 17th uli., at bis residence, Devunptirt- 
MMCft, Hyde-park-gardens. Mr. Collins whs in his 59th yrar. Critics 
in art associate tbe name of Collins with everything that is pleasing iu rural 
life. '* Children picking Hops," '* Children gathering Blackberries," aud 
" Children examiniog Ihe Cunleola of a Net;" with everything that is 
Msaectrd with the life of a fisherman on tbe tea coast, " Fisfaermea com- 
ias Askore before Sunrise,'' " Fishermen on Ihe Look-ont," and *' Fisher- 
WBlMisg out their Nets." Mr. CoJiina was Ihe son of a picture dealer 
ttf W Til — — a mtn of ready wit — but best remembered by his *' Life of 
Meiteod, the PaiDler." His boo William was born in 1780, and exbihited fur 



tbe first time at the Royal Academy, in the year 1 800, at tbe age of twenty* 
one. In 1815, he was elected an associate of the Hoyal Academy, and in 
1829 a royal academician. A very considerable alteration was made by 
Mr. Collins in his style auid manner of painting after his visit to Italy in 
the years 1837 and 1838. Like his friend Wilkte, he became ambitious of 
greater eiforls, and visitors at the Academy were surprised lo see an old 
favourite quitting his sea shore scenes, his muscle gatherers, and shrimpers, 
for " The Two Disciples of Emmaus," and '*■ Oar Saviour with the 
Doctors in the Temple.^' The latter picture is now at Bowood,the seat of 
the Marquis of Lansdowne. Tbe head of Christ is uncommonly poor— 
(he heads of the doctors finely painted, but rather vnlgarly conceived. The 
colouring is very powerful and harmonious. But it is not by his more am- 
bitious efforts that Mr. Collins will be tried ; some of his sea-shore scenes 
are exquisitely true to nature: and his '* Rustic Civility," (boys opening 
a gale,) and his " Happy as a King," (a boy swinging on the tap of a 
gate,) are incidents happily conceived aod charmingly painted. His 
" Fetching the Doctor," tu tbe exhibition of 1845, possesses a quiet humour 
different altogether fr<im any of his former ellorls. Mr. Cullias received a 
large price for his pictures. 
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Trent Vattey. — The works on this line are fast advancing towards com- 
pletion. TliF tUBDcl )■ lirlTen tbroafli, uid oevlf atl bricked, anil in ■ few days will be 
£Dl*ti(-d. All the cutlinitt are dooe, u are alio all the bridge*, and tbe whole ot tlie line 
will be completed In a few weeki ; but at It will be nec«i«ury !• let tile work* coQaoUdnt*, 
tbe lat or May boa t>ven named by ttie direclori for opealDg. 

Dunduik and EnniskiUen, — The works on this line are in such a forward 

■Late ttiat It will be opened lor paaaeogera lo NovemWr aext. 

Londonderry and EnuisKillen. — This line, belweett Strabane and Derry» 

It nearly completed, and about to be opened. 

CommuHic<ttion bcticeen Trieste and the Rhine. — The governments of 
Austria and Bavaria have comu to an agrecnicnt for eilabllahloB direct railway comniiuil- 
calion from Theate lo tbe Rhine. The agreement It to extend to Salzburg the Hue from 
Trieite to Vienna, on which the Aostrlaa goTemment la actWely Mnployed, and after- 
wardi carry It oa t^r at Unnlch. 

Cost oj constructing Railicayi in France. — The financial reports presented 
to the French government by the engineer* charged with the conttructlon of the three 
rallwaya In the centre of France, give the following ettlcnate of tbe expente. The aectloo 
bei ween Vierjon and the confluence of the Aliler and ihe Loire, tbe length of which la 
32,194 roetret, will coat 5.60«.0i*f., or irS.lUif. per kilometre. The tectlon frwro Vlerton 
to Cb»te8nroiix, of (he length of r.S.ROl m«truii, wljl coal d,!'^) OOOt, being 1.18 X'Jt. pee 
kilometre. The aection frjin Chatcauroux lo LImogea, the length of which It ''1,419 
metres, will coat I &.000,000r., or I9<5.2(«if. per kilometre. Ttiete thmee tecUona will thete- 
fore coat 2tl,l$t>0,CKK>r., including the cotnpeaaatlon for gronad, worki Of art, gtiard-houats, 
&c, 

Railieay from the Adriatic to the North Sea.— Extract of a letter from 
Tienoa : "The eaUblltbmcnt of a railway from the coatt of the Adriatic to the North 
Sea will probably meet with no other obttaclea than tbooe pretenlcd by the Immenae ex- 
lent of the tine and the nature of the toll. At preaenl It ia dilEciilt lo decide whether 
tbil line will be nnlahrd sooner than that fr >ra Martellle* to the Dover Strait*. We, 
howeveT, think that the Oerman line will be the ttrtl completed, from the fact thalteversl 
large tectlont are already tooitr^ctefl, vlt. : troBt Cllley lo Bnu-W, fiom Munich lo Auga- 
burg, from Bruchiat to Manhelm, from Bonn lo Cologne, and from Colagne to Ottend. 
Bararia dliplaya the grealett activity In luiUiog IU rallwaya with tbow ol Auttria by the 
frontier of the circle of Saiibiirg. 

Amictti and Boulogne. — Opening of the AhbeviUe Section. — This line, 
which win offer tuch facllltle* for Intercourse betwran Paria and Ixindoa, a* It unltea 
with (he Northern line at Amlena, it It) tuch »o advanced atale that lb* opening of the 
Anateni and Abbeville tectlon It Qzed for the l»t ln»Unt. Tbl* aectlon U 45 kllumetrea 
In length, and la dtvlded into leveu lUtlont, vlx. : AmlrnR, tbe point of departure, AlUy, 
Pli'quigny, Hangeit, Longpre. Pont Kemy, and Abbeville. The company ha* Jau tub. 
milted to the luparior adRilniiirtilon it* rate of chaigei for poaaengtrs, parcel*, Asli* 
nierchaodlte, &c. 

Routn and Havre — The council of p«n<« et chousseeg has not yet come to 
ade<.'l!ilon retpecting the lurtber Uit* which are to be applied to the vlodncu on this 
tine to determine the lolldlty of the worki. In the meauHblle, however, the compaiiy Is 
making tctlTe preparation* for opening the line in Ihe beglnnlJig of thli month. The 
Intended rate of charge* htt hveii «ubmUl<^d to the authorilie*. The length of the line la 
9i kilometre*, and there wHl be th* following U ttatlnn* :— Roueu, ftrarororne, Ualaw- 
nay, Uarentlo, Paniiiy, Mollirklic, EyvcUl, Alvlmare, :it. Itomalo, Hartleur, and Hane- 

London, Brighton, and South Coast. — The Lords of tbe Admiralty have 
rivtn ihelr tajicUon to the pnitioied allerailona in connexion with thli llae at Newbsvea 
harbour. Tbe work* on the line are raptdly progretiiog In cereral part*, and the works 
al the harbour will coinmvnce Iminediitety. 

Tlu Birkenhead and Chester Extension will,, it is said, be opened on the 
31it ofUarch. 

Reading and Hungerford. — The branch line of rail from Reading to 
Hungerfonl. through Newbury, I* rtpldly progretalng, »iid It I* expected will be fuUr 
completed for ihe general traffic by the tint ol June. The branch Une wiU be It mllaa 
to length. 

Ipswich and Burtj.—Extennan to ,Vor«'it-A.— Mr. Locke has completed 
a re-tunrey of Ihit line, by which It ha* been much Improved, aud the work and lime for 
rompletloD hat been dimlolabed. The contract for tbe entire line ha* been lei lo Mcsira. 
Braiaey. Aettra operaUuna oiHin the beavtcat part of Ihe Une will commeticc IstinciU- 
ately. 

iVater/ord and Limerick Railicay. — The Treasury minute has been re- 
ceived, Butborialng the above company to conatruct M niiea of eartb-worka. Thua will 
many ihoataoda be employed immediately on a traly reproducUve work, and tbe lal>our- 
rate will ceaie on the b.irooiea through which It paaiet — at leatt in ■ great meaaure, 
Tweoly-elgbl mile* of tbl* rajluay opent fruia Limeriik to Tlppertry on the tlrat of If ay. 
Tbe engloM and carrlaffca are ready | the latter were all DMaufai-butd in Irclaud. 
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Aberdeen. — TTic rrpntpst aclTvitv Drcvails at tha present time on nearly 
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Nvay betweea Shipley and 

thai i>m\ near Blnfley Cbnrcb. 
■' nr« cunt InUi lh'» bl([e*'"ry hour 
c > i>n»fyed by ateam from the Nob- 
y hoeaca. Motirltkiatandlug' luia Imnieuae qaanllly beini; 
^lUla by three Dnet nf raila, all la twalloiveil up ■>v<'ry mum* 
log; tb« heavy QiaKsi sluJ> mg thu». force* the lifhler ui>. and make* a black ipougy «id 
bauksieol i>ii bolh aldet. 

GernMH liaihca^t. — Thr Deutsche AUgetrteinv ZcUnng of the 27th of 
January, conlalna a rerlew of the »t»H«tic« of Oerman railwaya, of vrhlf h the foHowing 
la an abriUgtnerit ;— At the comatenremrnt of the pre*e«t yaar, the entire len^h of all 
IbeGcfnan railwaya which arc regiilKr ■ - -Irculatloo waa iUgcofrapblcal Uerman 

mllea, of vrblch 36 are tram-Uoea, I ~ . - >riaua gareruracnta, ana 410 to prieate 

coHipanlea. Oot of the 173 mile* u: aitria poaaeaaet M2: Badtn, 3i\ ; Ba- 

Taria, aijj Brintwlck, 15{ ; Han<ir<-r, i.x; (irBie-Uarmaladt, nearly 9} ) Warlcmberg^, 
r«tber more Ibao 6 , aad Krankfort, aomewbat more than ). The prirate Ilnea are poa- 
•caaed by 29 companiea. The loDtieat la tbe Lower SlieaUn one, which l« dl'44 gecfxa. 
pblcat niiira, and runj from Berlin to Breilaw, with a branch line to Heaneradorf. The 
next in length i-i tbe Kniperur Fardlnaud North BaUwoy (40')r£ initea), estendlng froin 
Vienna tk> Bruno. Olin\i)7, I^^lpalk, and Siuikerau. The BerNn and Haiiibur(; line la 
M'bS niiles ; the I'pper Sllraian (from Hmlan- to Myilowltz], ^6 m uillea ^ the Biidwrla 
Unit ami Glnunden Korie line. 'Ji'-|;i nillea; the Berlin ami 8tei(in, with a branch line 
from the latter to Staijan]. t2'63 inlle«) the Berlin and Cutheo, 'iOil mllea ; the Berlin, 
FotadaiD, and Magdeburg, I9'$3(nlle«; the Vienna audGlog^rnlli, with branob Uuea from 
■fodllog to Lixenburf , and fhiin Vienna to Bruclti on the l.>cittia, 10 14 mllea t Che Mag- 
debora and I^ielpaic, I6'l mllea; the I>e!|iaic and Iireadrn, l'>'4}) mllesi tlie Altonn oiul 
Kiel, U-^) nilea; the Saxo-Bavarlan (trom Leipalc to Rcicbeobaeh, nith a liranch line 
to Iwickan), 1413 niilea ; ibe Rbeniih (frooa Caf agB a to AblJ»XtapeUe and the Belglaa 
f>«otiera), ll'5; mllea i Che Tburingiau [froi WtlaanaMa •» Wetmari, II 50 inilea^ the 
Saxo-Silealan (from Olona to Sagao). !l 67 TnUa«i ttt* Bfaalaw Mid Freiburgh, » 'Jfi 
milea: the Coioirne and Ulnden {trota Ueiita to UuMmrK], B'M mllea i the Xagdetnirgb 
and HakberaCadi, 7-04 mllea j the Taunua (frooi yrmakfort to Mains and Wleabaden), 
b-et mllea; tht Kendtburg and Neoxaiinster, 4'41 nlleai th« Daaaeldurf and Elbcrfeld, 
S'i7 mitta i tba ADbalt a«d Bernburg, L'-33 niUea ; the Coael and Ralibor, 4"jr> mllea ; (be 
Boon and Colu^ne. 3-!),% tnilea; the Olockatadt and Elmalio>ro, T'I2 mUea; ibe Hambi>r|{ 
and Bergedorf, - 17 niilea; ntid the Nuremberg and Forth, 81 mile. Twenty oat of the 
38 atalea of Geriuany have raiiwava at preaeaC. There are unly trim rallu-aya which are 
completely finUbed, aad provided Chro<igbout their enUre length with double lloea— the 
Lalpaic and Dreaden and the Uagdcburg and Leipiic. The nuFiber of tunnels on the 
German tinea open to circulation are Ifi. of wMtb * are on the Itiiatilah Railway , 2 on 
tha Wurtcmijerg; 4 on the Suutli Austrian (between the Groti and Cllley) } ^-1 on the 
North Austrian (between Olinuli and Prague) ; 1 on the Btearlan itate line (at Erlan- 
gm), and 1 between I,elpBic and Ureadni. The longnl Is oa ttaa Rhenish, at Konigadorf, 
batannii Cologna and Alx-la-Chapelle. baJng 6,iW (eat. 

Italian fiailieayit, — The tectioo of the nulwajr from San Giuliano to Piflu 
haa been opoued, and the whole line from Plaa to I^iica la tbua open to trafSc. The 
avarage number of paaaengera between San Olullanu and Pitn was i:K>mpuCed at I II' dally. 
Tha i-ompaoy of the Lucci and Poatflja Railway held a aecond general aieeling on the 
90lb October. The report of Engineer Pobimayer waa read, who has been appointed by 
a Bologoete cooipany to atudy the conticuatiuii of the Appeaolne railway between Porelta 
and Bulogna. Accordlag to bis report the works between Larca and Aliopaario, a length 
of 13.700 metrei, are in au adrspced stale, and tbia aectluo will probably be thrown o|JEn 
to the public next iprlng. — The worka are also going on actltnely on the aleona Railway. 

Whitehaven and Maryport Raiiway is open for goodg, Bud to be opened 
lot paaatngar traffic on the lit i.>f March. 

Gtrwmm Railwayt. — Oa the Ulb ulL an eiperioienfal train went from 
BalNwar to Harburg, altualed on Ihc left iMak of the Elbe, nearly opposite to Hamburg. 
TIm Una wlU b« open to the public oo the lal of May next. The aeciion from Hanorar to 
Miadcv, which will complete tha Berlin and Cologne Railieay, ia alio expected to be 
apaned thii year. As soon as ti)i» line i» completed, cbere will be railway cammanlcatioDS 
between PaxU, Berlin^ Hamburg, firealau. and the AusUUn rrontlez. 



IsIST OF NEW PATENTS. 

•BAMTBD IN BNGLAND PROM iANQARY 21, TO FBBHIIARV 19, 1847. 

Six Monlha aUowedfvr Enrolment, unletM othenoiu espreued, 

WilUam Breynton, of Ibe Inner Temple, London, Esq., for '* certain trnproTements ia 
rotatory eflglne*.** — Sealed January 21. 

Fkaacia Preston, of Ardwlck. near Manchealer, iplndle-maker, fur "certain Improve- 
nienla in machinery or apparatus to be used in the preparation of cotton and other hbroas 
rabatances for aplnnlng."— January 2^. 

Frederick WlUUm Jowett, of Durton-npon.Trent. Stafford, eogloeer, fbr " certain Im- 
proveineuta In telegraphic cointnunic«C)(.ina."- January 23. 

Clemepce Augiiatns Kurts, of Manchealer, Tjincaater, manafactnrlng chemial, for " a 
oaw manufacture of a certain colouring mactar ; to be uted la the dyeing or in the pribt. 
log of woollen, cotton, silk, and other fabrics."— Jannary 26. 

Richard Wallier, of Rochdale. Lancaiter, cotton itpinner, for "certain Improeementi 
Is the apparatua for tlia mauufacture of gas for iltitmioatlon. which aaid lm|irorrmcals 
are applicable to the maaufactors of other prodicts of diatillatlian." — January 26. 

WilUam PhliUpa Parker, of 48, Ltoir'VtreeC, Londoti, gentleman, for " Imprwretnenis 
la bell machliMtry." (A commanicatlon.)— Januiiry '». 

Thotnaa Webater Rammell. of 12, Uoraet-place. Poraet-tqusre, MIddleaei. drll engi- 
iMfb tor " laiyruvemvnls in the preparation and appUcatlon of cork for lUsiogs and other 
■•alU pwyoacs."— January 28. 

BUaabetb Oudinot Lntel, of Addle-street, L«odoa. for pmdiiclttg a eertaia textore alMa. 
tk la aocae pwla." (A communication.) — January 2tl. 

. Janca Taylor, of Panilval>B Ian, Midrfieaes, gentleman, for "an Imprareil apparatua 
■^r boring I***" *^ CMth." (A comnmiicatlon.)— January M. 




Peter Armand Lecomte tie FoDlaiDe«orraa,er IS, New Braad-llreet. Loiulos, fev-" 
tain Improtvmenta I ' the prooeaaand apparatua for trraling fatty bodiea aatf tWnill 
proJiiflnir tlieni, such proirss and appafMtui tteinf eqaaljy apniicahle to the tMA 
seyerat other auhitaiicca, nn<i alao tar thJ* process and apparatus aeceaaary lor the iM 
applicable of all those f,ri>diict»." — January 23. 

John I<aw. of Vork place, Portinan.aquare, Middleaex, gentiemarr, for '* Improvemeol 
in yarna, and the macliluery by which the same are manufactared." (A comwaaicatloa 
— January id, 

John BraiUiwalte, of .ID, Bedford-tquare, Middlnex, cUII engineer, for "certain I 
prowmrnia In hcntlng, lighting, and vrutilatlng."— Jauuaiy 28. 

Thomas Barmbaa Daft, of Birmingham. gentWman, for " Imprgre m entB tn eot Mtn tti 
ing inlcstaiida, and in faateninja to elastic bauds. "^-February t. 

Richard Albert TiJghmao, of S<-utt's Vard, Bosh Lane, in the city of I^ondon, for ** I 
provemeots iu Ibe uanufacture of certain acids, alkuliea, uod alkaline aaila.*'— Fab. I. 

Edward Newman FourdrioVr, <j( Cheddletuii, iu Cite cuuuly of SulTtrd, pai>er 
facturer, fur "Improvements In apparatus to tie Died far ralaing and lowering wi 
from minea and other placea." — Feb. I. 

John TiioinpaoD Carter, of Drogheda. Id the county of the town of Drogheda, In Iftf 
land, fl<u-apinner, for " Impruveaiaoes In nacbluery lor crushing, bruising, and prvpar 
lug dax, hemp, and other librous materials requiring such treat nient." — Feb. 1. 

Merco Hfnry Prantonl, of Carrara, bat now rrsiding at Pelham Place, Brompton, MiA 
dl e a aa . sculptor, for " ImprnvemeaU in oblalnlng and applying motlee power." — Feb. V 



fienjamin DawBon Morton, of Cratiford Bridge, Middlesex, gentleman, for 
Ituprovemeots in craoea, and otbei hoisting and lowering machinery."— Feb. I . 

Uilah Clarke, of Leiceatar, in the county of Leicester, and Henry Barber, of the aai 
place, fuller and dresicr, for "certain ImpruTementa in the manufacture of looped ai 
woven fabrics." — February 1. 

William Piddlng, of Bemard.atrret, Middlesex, gentleman, for " an Improved taode 
exblbiUng and protecilDg certain coloured fuhrica, oroamental ioacriptluBa, and other dei 
signs."— Feb. 2. 

George Grundy, of Manchester, manager, for " certain Improvemeuta in fnnracea, ai 
in ttuea and tiles used lo tha construction thereof."— February a. 

Chriatupher Vaux, orFraderlck-slreet. London, gentleman, for " traprovem«Btaln 
ingand supplying beer, ale, and porter." — February U. 

Thomas Brown Jordan, of Belridere-road, Surrey, for " eenain Impmrementa tn 
chinery for working mouldings."— February 6. 

Thomas Dii Boulay, Esq., of Sandgate, Kent, and John Uu Bonbiy, Esq., in the county 
of Dorset, for " ImprovemenU la flltlDg up granaries and warehouses, aad of gedlng tnic 
condition and preserving therein grain, poise, sccdi, m-dt, and other pertsbalfle articles." 
— Febniary S. j 

Wlillsm S. Knoedy, of Baraleta, porcelain raanufiactnrer, for " Improvements in i 
tachli\g plain or omamanlal surfaces of aortbenware, china, or glaas, to articles made 
metal, wood, or other materials."— February 8. 

John Loach, of Birmlaghatn, br.-isB founder, for a "certain Improved fastening, or « 
tain Improved fastenlags, for windows, shutters, doors, and tablea; applicable aiau as 
rasteniug or fattenlags generally."— February 8, 

Alexander DouU, of Soston Qrore, Middleaex, drll engineer, for "certain LnpiovB^ 
ments In railway, steamboat, and other signals." — February 8. 

Stephen Geary, of No, 10, Hamilton-place, New.mad, Middleaex, for "certain la 
provetocnts in obtaining and applying motive power."— February 4. 

Jobn Gedge, of 4, WeUiBgtoD street, Strand, MiddleKx, for "certain liiniiiiiiiwl 
in the machinery or apparatua used for watering grain."— February 0. 

Eaocli Wilkinson, of Oldham, In the county of Lancaster, ovcriooker, Ibr **- 
Improvements in looms for tveavlng." — February 9, 

William Kiitun, of Camberwell, Surrey, engineer, for " Improvements 
IwlsClng cotton or other libruui substances."— February 9. 

Stephen MoultoD, of Norfolk-street, Strand, gentleman, for " Improvementa In 
iiig caoutchouc ivitb other materials to produce elastic and Impermeable campoiin<la."«r 
(A communication.; February V. ' 

Charles Uancock, of Groavenor-place, Middlesex, gentlemaa, for " ImpmwmBmdm 
the preparallou of gutts percha. and iu the application thereof, aJoBe. and Ut oomfaliiati 
with older materials, to manufaclurlug purposes, which improvementa are alao appUcabl 
lo other subtlances." — February 10. 

Alfred Brett, of Holbom-bars, gentleman, at>d George T,ltcle, of High Holbom, 
cal engineer, tor " Improvementa in electric telegraphs, and iu the arrangementa 
paratus to be uaed therein and therewith, part of which Improreaenu are also 
to tlmo-keepera uitd other useful purposes." — Feb, 11. 

Egbert Hedge, reilding at No. 7, Howard-itreet, In the pariah of St. ClaOMBi' 
Mlddleiex, grntleman, lor "certain Intprovementa In rails for railways, and In 
ner of tecurfng them." — Feb. 13. 

William Edward Newioo, of No. ^, Chancery-lane, Middlesex, for <* Impro^ 
aerial locomotloc." (A communication.) — Feb. \b. 

Soioiiton Leatham, of Leeds, York, overlookor, for " Improvements In roftnc 
Ding flax and other Hbrea."- Feb. Il>. 

Francia Henry Waller, of Harrington-square, Middlesex, surgeon, for " Impi 



cmJH 




in apparatus for malriiig and bitertn^ lufuiiona of cotfee and other articles."— VMt«aB 
16. *■ 

Robert Stirling NawaU, of Gatsabead, Eaq., for "certain Improvements in li 
engines."— Febnaary 1«!, 

Phillip Henry Holland, of Cborlton-apon.Mediock, Manchester, for " Impi 
in spplyiag manure to land." (A communication.) — February l(i. 

Naihaniei Card, of Manchester, twine manurocturer, for "certain Ijnpiorementa 
machinery or apparatua lor twisting, twining, or oianufacturing rords, banda, aad ottad 
similar articles from cotton, flax, hemp, sUk, and other fibrous yarns or threads." — Fetal 
16. 

Francois $tanlslaui Meldoti Dt Stisaex, of MUlwall, Middlesex, for " ImproremeoK 
the manufaclurc of chloride, hydrochloric acid, and nitric acid, and obtaining several pr* 
duds thsrefrom." — February ll>., 

Alexander Bain, of Upper Baker-street, Middlesex, electrical engineer, fur "Improrat 
meats in clacks and time-keeprrt, and in apparatus connected therewith." — Feb. 19. 

Thomas Breamwell, of NeweasUe-upon-Tyne, maouiacturiog chemist, for "I 
meaUlnfarnscesand apparatus to render atmospheric air avaJlaUe in prodoctaf 
and certain other compounds, wbich icnprovemeats in fttmscea aud apparataa 
be employed for other purpoias." — October 8, l»4(i —[This paleol waa opposed 
sealed on the 3lit JinuarY, tM7 » hat dated Bth October, 184^, the day the patetit 
have been sealed, if not oppoaed by oareai, by otdcr of the Lond CbsBcellor.] 
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STRAIN ON THE PLATFORM OF A SUSPENSION BRIDGE. 
In the following paper it is proposed to examine the nature aod 
Atnount of the strain to which the platform of a tuspf^osion bridge is 
•ubjected, by its cooaection with the chains and piers, and a load 
equally or unequally distributed tbroughout its length. We shall 
assume that the platform is rigid, the curve of the chuici a catenory, 
the links indefinitely short compared with tlie length of the platform, 
and the rods indefinitely close to each other and inexteosible. 




Let O, the centre of the platform, be taken for origin; the axis of 
the platform, which we suppose horizontal, for axis of x ; and a ver- 
tical through O, for the axis of y. Let dt be taken to represent 
the tension of the rod applied at point {x y) of the chain; T the ten- 
tioo of the chain at (hat point; I the weight of a unit's length of 
chain, — then we shall hare 

.(T^-^)=./+/i.;i(T^)=0. 



dt 



dx dv t4-» I 

d$ dx c 



Bat in the common catenary. 



dy 

^ = c't, c' being an arbitrary constant ; 



■ Ba 

■ .'. t must =- ^ «i where ^ >> *ome constant. Consequently, the re- 

■ sultant of all the tensions of the rods, attached to any portion of the 
I rhnin, passes through the centre of gravity of that portion. If, now, 
I the pbtfonn be supposed uniformly loaded tbroughout, and perfectly 
P 'igid, it would be impossible to determine whether its weight were 

wholly supported by the chains, or wholly by the platform,— or bow 
it might be divided between tbem ; but as the nature of the mate- 
rials we are considering is only so far rigid, that neither the flexi- 
billty of the platform, nor the extensibility of the rods and chains, 
■re sapposed to be sufficiently great to affect the curve which the 
chains assume, a very tittle consideration will be sufficient to show 
that the weight of the platform will be so distributed, that the tend- 
ency to bend it will be a minimum. When the platform is unequally 
loaded, if we suppose the load not suSicientlly great sensibly lo de- 
flect it, it will be hereafter shown that a pressure will be generated 
on tlint pier nearest to the centre of gravity of the platform. In 
pructicf, however, if the load were much lncre:ued and unequally 
distributed, the plalfonn would bend, and the curve assumed by the 
chains would be modi tied; the point where the resultant of ail! the 
vertical tensions of the rods meets the platform, approaching nearer 
lolhe centre of gravity of the platform ;md load, and, in case disrup- 
Uoo ensued, actually and suddenly coinciding wtlh it. 

To find the strain on any point of a ptatforni equally loaded 
throughout:— 

Let P be a point in the platform, and PQ vertical thereto; AP= 
XI AO = OB=a; CQ = S'QD=:S" 

W = weight of platform and load; T' = tension of rods from P to 
A; K distance of the centre of gravity of CQ from P. 

Let T' = V S, where V is determined from the eqaatioD 
VS'-}-VS" = W. 

Then the moment tending to turn AP about P, which measures the 
■train at P, is given by the equutioo— 

Wo. 115.— Vol- 3L— A»aiL, 1817. 



VS'K-W. '^* 
4a 



Moment of strain 

If the load be unequally distributed, — 
Let G be the centre of gravity of load and platform ; S the whole 
length of the chain. 

Then a pressure will be exerted where the platform rests on the 
pier nearest to G. Let X = this pressure. 
Taking moraoots about O, if OG = A; W4 = aX'; W=X+VS. 

And fur the strain at P, if W' — weight of platform, AP, and its 
load, — 

p the distance of its centre of gravity from P ; 
Moment tending to turn A P round P := 

Deductions from the above formuls :— 

1st. When the platfgrdi is equally loaded throughout, the strain 
will be least when the chain has but a slight depression! for then, 

V S'K will most nearly, cater it pari bwt equal W — . 

2nd. The strain of a load, unequally and uosymmetrically distri- 
buted, will always be greater than the strain produced by the same 
load equally distributed. 

J. aR. 

[In ibe KQtark* tp(>«i)drd t» 9lr Honnrd DougUa'i r^P'^ I" °°<' I**^ aunib«T, It wu 
o b t tr ttd thil Beverml topic* wer« paaaed OTer for the uke of brerltr. Lent It ahoulil b« 
lafeimttliit ihrrc were tiltl wide dlffcKorn of oplataa (irblcb U Dot th« case}, It amy b« 
twmvkrd that itie topic* r«r«rred to were nut of a coalroranlal nature, and thai thia 
qiMstton of the itraln oo the plaifomi of a •aspraatoo bridfs iru ona ot Um ouibI Ib- 
poitant of UtemO 



ON THE MOTION OF FLUIDS. 

The discrepancy between theory and experiment in all problems 
concerning the flow of water has been universally acknowledged. This 
extraordiuary fact has hitherto been accounted for on the supposition 
of the imperfect character of the fluidity of that liquid : whereas, as i 
Wf shall presently show, it is nut the water but the anulysia — not na* 
ture but the philosophers who are at fault. In the present paper we 
shall point out some of the fumlaoiental errors of analytical hydro- 
dynamics, and endeavour to show how theory and practice can be recon- 
ciled. Some time since, ont> of the most eminent uf living mathema* 
ticiaos pointed out to us the incorrectness of certain analysis connected 
with the motion uf a wave along a canal, in which, as he clearly proved^ 
the hypotheses adopted were iocunsisteut jwith themselves; that is^ 
parallel lootiun >iiid perfect continuity were assumed to co.exist. Our 
attentiun has since been more recently directed to the subjectf and 
having taken Professor Miller's work as a text' book, we wereastO*' 
nished to find itie same two assumplioDS vitiating the whole of the 
chapter on fluid rnutiuii. 

In section V. of Miller, the first sentence runs thus — 

*' When an incompressible fluid flows through a tube, the velocities 
of the fluid ul any two points, are inversely proportional to the areas 
of the perpendicular sections of the tube at those points; supposing 
(he lube (u continue always full, and the velocities at all points iu the 
same sectiuu to be equal to one iinutbef, and perpendicular to the 
section." 

The two hypotheses with which this paragraph concludes are in- 
consistent. Let the tube be of variable bore and its axis strnight, let 
this axis be the axis of x, and let u, p,ff, be the velocities of any fluid 
particle parallel to the axes of j-, y, r, respectively ; then, by the equa- 
tion of ci>Dtinuity for incompressible homogeneous fluids, we have 
du . dv . dip 



d*"^ dy^ dx~^ 



du 



Now t and w both = 0, by the hypothesis ; . • . - — =rO ♦• . u= c. 

— which la absurd. 
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In delcrinining the motion of wEiter issuing from a rery •ma!! orifice 
in the bottotn of a cylindrical vessel, it is clear that the tube may be 
considered of unequal but rontinuous bore, how tlieo can we find the 
quantity discharged from the orifice? This we shall endeavour to do 
approximately. We aliall first however seek for the maximum velo- 
city of the issuing itream near the orifice. 

^t I. jT 



..A,-=AyA-Ar^. 



When the motion is steady^ 






Suppose B B' the oriBcf, A A' a horixootal section of the fluid 
above B B', t-lsen at such a heiglit above B B', that all the fluid be- 
yond A A' may be considered at rest. L M the axis of the stream. 
P any point in L M. Then the motion at P may be supposed wholly 
vertical. Since L M is the axis of the stream, if then L P = zr, r be 
the velocity at P, the density of water 1, and g the raeaaurts of the 
accelerating force of gravity, and/) the pressure at P, we shaill have 
d9 dp v^ 

Let now i be the depth of B B' below the surface of the wtter in the 
vessel, the distance between B B' and A A' = 8 A» then w« have 

= — i7 {A — 8A } +C — », 
because if » = atmospheric pressure^ '-^^{A^ffA} r^presiure alL 

. • . j= ir + ^ r — /> + J (A— a A}. 

So far HB p ia concerned, the velocity will be greatest when/} it least. 
Let k be the valae of jr when/) has its least value, which is clearly v. 

k and d A being both extremely small. This expression becomes-^ = 

g h. This, as far as it goes, apparently agrees with the method of 
finding p, given in the books. We may remark, however, that in all 
demonstrations we have seen, the great error is committed of csti> 
mating the motion from the surface uf the fluid, and assuiniDg all par- 
ticles in the same horitontal section to have the same vertical veloci- 
ties. Now in fact/? becomes diacontinions near the orifice, rtnd when 
the orifice ii indefinitely small passes suddenly from/' =ff A -(-« to 
p^ir, and consequently the equal number far r, which .'issume the con- 
tinuity off, cannut be applied without further adaptation. 

To determine the velocity and quantity emitted at the orifice, re- 
quires an altogether different kind of investigation. 

We shall here suppose that the tut>e is full, and that the fluid is 
vertically at rest within the vessel, even close to the opening; Ibis, 
although not strictly correct, will be found near enough to give toler- 
ably accurate results. 

Let A =^ area of orifice. At time i from the commencement of 
the motion,~-suppose that if the jet had moved with a velocity in all 
its parallel sections equal to its niean velocity of projection at BB', 
it would have extended to a small distance, r, from B B'. At time 
r 4- 8^ let X become x-l'6'^r then no additional quantity, At) >x, has 
been shot out from the orifice id the time it. Let E be the internal 
force that effected this; /> the pressure on the jet j — then, since the 
only external force is A^A (neglecting Agx as extremely smalO, — 
we have /? + R = Ag A ; 
and Hit=ABxv', 
also, A*8«=f»r= {Afh-U)tt=zAghU-Avir. 



Tliis is very near to the results of rxpeiimenir— If Q ^^ ^l^e quantity 
discharged in time /,— • 

Q = A/V^ 
To delennine the motion in a pipe of uniform bores — 
Suppose the tube iiiserled into a shallow reservoir of water kept 
constantly full; let the tube be straight, its diameter = d, and Icogtb 
= I ; let b = height of surface in reservoir above the point of efflux. 
When the motion is steady, let the mean vertical velocity of the 
particles io the reservoir, just above (he point where the tube enters, 
be M times the velocity in the tube. Now, it is found that the resist- 
ance of the tube varies as the square of the velocity, and that this 
resistance arises fiom the inequalities of the interior of the tube. 
If, therefore, I = length of tube, and d the diameter, the absolute 
resistance will vary as td; but the mass of fluid varies u Id'* 

Let now z be the dtstiincL- of any point of fluid in the pipe from 
the point where the pipe enters the reservoir; then, by the time that 
X becomes t-^^-x, — a mass of fluid, wSxd% has bad its velocity 
chajiged from (t-c to r. 

Therefore, if R meaiiure the force which accomplishes this — 8/ the 
time of J- becoming x -f- 8 x — we shall have 

R8/=(l-/i)r. ir8»rf«; 
&nd,*ldHv = irghd'tt~Rit-eirldc', 
e being a coDBlant determined by experiment ; 

at at 

dv 
Therefore, when the motioD is steady, and — => o, 

dt 



ei 



©' = 



d 



I = 



1-M 



1+ 



/ 



K^-'f^)d 



u ^ 2 1 

If 1-M = ^, orM = 



3-°^l— M 



= -y nearly, this becomes Eylel- 



wein'a formula. 

If the water had first passed through a tube, length I and diameter 
dy and then through a tube i', diameter d\ we should have bad 



I 



I' 



d d 



/- 



Eytelwein's formula in inches is v* = 23i'^/ i 

STd 

Example, — Water Hows through a 9-iDch main of 5000 feet, and 
then through a pipe of 4UO0 feet long and 5 inches diameter, the 
height of head being 100 feet, what is the velocity of the discliiirgc ? 



0-231 



v: 



^ + 57i """ ^Id' 
Z = 12 X 5000 = 6000O 
r = 12 X 4000 = 48000 
1 = 12 X 100 = 1200 
d = 9 i' = 5 

hid = 513 57 <i' = 285 



1200 

eowo _j_ 4 



48000 

613 "*" 285 
= 23i X ^4-2, nearly; or 47 inches per second nearly. 
We may remark that the value we bave obtained for the mean ve- 
locity of the discbarge at a small orifice, VjTa, is rather greater than 
the velocity derived from, experiment: this does not arise from svy 



M. 




I 



• 



I 
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Uvlt in our hypothesis of the mean vertical velocity of the particles 
in the vessel being = 0, but from the resistance of the sides of the 
orifice. It is probable, that the mean vertical velocity just over the 
orifice, is some small fraction of the velocity beyond it; — this, if con- 
sidered by itself, would give v something grr-ater than Vy 4. But 
the resistmce is more than sufficient to counterbalanoe the effect of 
the interior velocity: o would properly be represented by the expres* 



V 1-M + e' 



where e is rather greater (ban n. 



J. a. R. 



A NEW THEORY OF THE EARTH, THAT FULLY AC- 
COUNTS FOR MANY ASTRONOMICAL, GEOGRAPHICAL. 
AND GEOLOGICAL PHENOMENA. HITHERTO UNAC- 
COUNTED FOR. 

By Ouveb. Byrne. 

Although the sciences of mathematics are coeval with mm, and 
.have been cultivated with tlie grciitest avidity by the greatest miods 
of every age, in every civilised nation; although their extent and ap- 
plication are at present very great — considered by some to be capable 
of little further advance — yet it may safely be asserted thatlh^y a'f 
only in their infancy: as long as we continue to improve, so long will 
the bounds of mathematics continue to extend, till all other human in- 
qotries become subject to its simple and unerring principles. The 
theory which is here promulgated, and which we shall endeavour to 
exemplify and explain in the simplest terms possible, is capable of 
being submitted to the most exact and rigorous mathematical scrutiny. 
Yet in this place we prefer establishing it by a general concurrence 
of ^ts which are known to almost every observer, rather than by an 
nbstruse and elaborate mathematical process; because, by proceeding 
on the former plan, the subject will be understood by the many, while 
tiM! latter, which is given in the proposer's new work "On the theory 
of the heavens and earth," about to be pubUshed, would only be under- 
stood by the few, who at present know enough of the uncertainly and 
dissatisfaction which have attended former attempU to establish the 
point in view by such a procedure. 

By observing the apparent motions of the fixed stars and of the sun 
nod planets, the true motions of the bodies in our solar system were 
discovered, — not before the attention of man was for a considerable 
time engaged by their appearances and changes, and many theories 
respecting them advanced and confuted : but this, like other subjects 
cap-ible o? being submitted to mathematical investigation, was ulti- 
mately set right. The motionsof the earth on its axis and round the sun 
were discovered in the same manner, by observing the apparent motiona 
or the fixed stars. Seeing that all the stars riae and set in the course of 
a day, the stars must move round the i^arlh, or the earth must revolve 
oo an axis in that time : the truth of the latter motion was finally 
established. It was also observed Lhit the slar» which 'tppein-d to 
■et with, or Immediately after the sun, gained an advance on him till 
they were lost in bis rays, then appeared to pans him and return to 
their former position with respect to the sun, in the course of a year. 
This fact shows either that the stars moved round the sun, which stood 
•till, while the earth wltli revolving on its axis would possess a wab- 
bling motion, or what might be called at the present day a great nuta- 
tion, to effect the change of the seasons; or that the earth stuod in 
the same position revolvi.ig on its axis, white the sun made a circuit 
of the heavens in the course of the year; or lastly, which was ulti- 
mately found to be true, that the sun nearly remuned in the same re- 
lative position, as well as the fixed stars, and that the earth moved 
round him in the course of a year, and that also in such a manuer, 
the changes of the seasons were produced. 

At present here it would be useless, as well as a laborious task, to 
give even an outline of the several theories and conflicltng opinions 
which have prrvailed, before the true theory of the solar system was 
established. We regret that our present limits witi not permit us to 
give such an outline ; as it might at the same time give a caulioa to 
many not to condemn, censure, or approve, before they have investi- 
gated and understood. This theory of the earthy which likewise 
shows the cause of many astronomical phenomena, is not introduced 
mod promulgated for the purpose of confuting any of the well estab- 
lished laws uf the solar system. The great difference between what 
i« here advanced and other theories, is that only two of the motions 



of the earth arc admitted, namely, the annual and diurnal. The other 
apparent or imaginary motions known by the terms ♦' the precession of 
the eouinoxeV "solar and lunar nutations," and "the decrease in 
the obliquity of the ecliptic, or rather, the collapsing of the planes of 
the equator and ecliptic," are rejected; and the true cause of such 
apparentmotionssulTstituted in their stead, which we shall in future call 
the right motion or change of the earth's axis. Many, as well as those 
who propose anything new, be it ever so true, must be well aware of 
the fact, that the proposer or inventor of any new scheme, be it ever 
to imijortant or useful, no matter how willing and well prepared he 
may oe to verify his claims, evt!n in these enlightened times, fre- 
quently struggles in vain to gain attention, much less to obtain belief: 
facts, it is true, are stubborn things, but prejudices^ are far more stub* 
born. 

This difBcuUy mainly arises from the confidence of mankind being 
so often deceived aadi grossly abused by imagin.iry improver* and 
visionary inventors. However, the inventor or proposer of a new 
theory, who can establish his claims by strict mathematical arguments, 
no matter bow uncommon they may at first appear, places beyond all 
doubt their certainty ; and although he cannot induce people to study 
or think for themselvea, yet he defies all pflurts to confute one single 
tittle of anything which may be thus esttiblishedi. Before proceeding 
further we beg to acquaint general readers, that few technicalities are, 
used, and those retained are explained in the simplest manner possi- 
ble ; this remark was considered necessary, because subjects of the 
like nature are too often unnecessarily encumbered with technical 
terms. Although this theory of the changes, nature, and form of the 
earth, is here esfciblished without the use of x's, y's, Greek characters^ 
or many technical terms, the reasoning employed is strictly mathema- 
cat ; not that we object to this plan of proceeding, but that the work, 
as we have before observed, may be geuerally und^^rstood. To ac- 
commodate the profound mathematician, as well as the general reader, 
this theory is established by the plan objected to here in the proposed 
new work before alluded to. 

To returu to the leading principle of this theory, which is substi- 
tuted for what is called '*tbe precession of the equinoxes/' •' solar and 
lunar nutations," and **the cullapsiag of the planeHof ibe equator and 
ecliptic," one motion, which is here termed, the right motiou of the 
earth's axis. In the first place, we shiU define or rather explain the 
meaoing of these terms. The points where the planes of the equator 
and ecliptic intersect are called tim equinoctial puinb; they have a 
retrograde motion, which is called the precession of the equinoxes. 
This apparent motion was observed long before the Christian era; it 
could nut remain for any long time undetected, as ttie latitudes and 
longitudes, as well as the right ascensions and declinations of the stars 
were reckoned from one of these poiolfi, — Aries. 

The declinations and right ascensions of the stars are reckoned 
in a manner similar to the latitudes and longitudes of places on 
the earlb, only tlie first meridian is supposed to pass through the 
equinoctial points; this reckoning caminences at the equinoctial point, 
Aries. The longitude is reckoned from the same puiut along the 
ecliptic, and the latitude on great olrdes passing through its poTes. 



A _ _ >. 



^V 



L?t P be the pole of the equinoctial f a, and P the pole of the 
ecliptic r' r fi; f the first point of Aries where they intersect; and t, 
a star. Then r o is called the right ascension, and a t the declination, 
of that star; r 6, A 8, the longitude of the same, respectively. If 
these planes were to iutersect at r', the effect would be, that the longi- 
tudes of the stars, which are always estimated from the intersection 
of the planes of the equinox and ecliptic, or from the first point of 
Aries, must coatinually increase; and by comparing the longitudes 
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of some of the stars at different tinips, the menn molion of tbe equi- 
noctial points, or the precession of the pqnioojtes, may b« discovered. 
M. Lalandp, in bis astronomr, has computed the precession by com- 
paring ihe longitude of Spica Virginis, as assigned by Hipparcbus, 
with uie longitude of the same star computed in 1750. 

128 B.C. Longitude of Spica Virginia 5» 24° 0' 

1760 A j>. Ditto .. 6 20 21 



IncrenstMn 11578 years 0» 26^* 21' 
From this it appears that the annual mean precession ii equal to 

26" 21' 

60"* 5= • By ft anaber of like comparisons, tbe same author 

1878 ' ^ 

fixed tbe secular precession — that is, the amount of accumulated pre- 
cession for 100 years — to be 1° 23' Si" t the mean annual precession 
corresponding to this is 50"' S4 : and tbe sura uf such annual preces- 
sion amounts to 1° in 7li years. If we suppose the precession to be 

... . »,o.„ /360x 60X60X10 
50"* 1, then, in 25,869 years f ^ 

Aries will have retrograded throuf^h an entire circle. The quantity 
50''' 1, which is the mean value of the precession, is obtained from th« 
differences of the longitudes of a gre^t many stiirs (three or four 
hundred, for instance), computed at different epoch*. This mean 
quantity may not agree wilb xhe mean quantify derived from the ob- 
servations of a single star, however many, or accurwlely made, these 
utMerviitions may be. it will be found Ihe case with Pollux, ihesecond 
stur in ihe following table. The differences, however, b<^tween the 
mean qunntlties of die precession as they result from three hundred 
stars, or from a single one, is in all cases very small. 



Y the first point of 



latitudes and longitudes we have just compared. These variations 
mure clearly point out the general apparent change produced in the 
heavens by ihe right motion of Ike tarth'a axi$, than those of tbe lati- 
tudes ami longTiiides, as the declinations and right ascensions of the 
stars are reckoned in a manner similar to the latitudes and longitudes 
of places on tbe earth. Yet they are not in complete accordance with 
the right motion, as tbe latitudes of places have been supposed to re- 
muin 5xed and from ttie dissatisfactory tbeory of corrections, of 
which we shiill speak hereafter. 

Right ^seeniiona. 



r - 




Longitudet. 












1 
Difference 


Mesa 


stars. 




1815. 


1756. 


ofLoDgltude 
in 59 yean. 
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o 1 If ^ a 1 II 
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a Arielis 


1 


5 4 41 1 4 15 3 


49 38 


50-47 


Pollux 
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20 39 48 3 19 50 55 


48 53 


49*70 


Spica Virginie 
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21 15 31 6 20 2G 20 


49 11 


SOlO 


OC Aqoila: 
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29 9 53-8 9 28 20 6 


49 47-8 


50 ao 


a Pejwi 


11 


20 54 31 11 20 5 19 


49 12 


5010 



Yet the difference which is found to exist, points out some pecu- 
liarity in every star. For instance, Pollux cannot be like most of the 
other stars, apparently entirely fixed, but must have what is called, or 
what we are obliged to call, from default of a koowledge of its cause, 
a proper motion. However, the coropariflon of the longiludes of the 
stirs, computed to the epochs of 1/56 und 1815, establishes, as we 
have before observed, the important fact of the precession of the equi- 
noxes. Because the mean longitude of a star is not altered solely by 
the precession of the equinoxes, astronomers employ ihe term annual 
variation, comprehending under it tbe elfects bolb of pncta»ton and 
of annual froper motion. 

We shall now compare the latitudes of the stars mentioned in the 
above table, at the same epochs. 

Latilude$, 



Sim. 


1815. 


1756. 


Difference 

for 59 years. 


a Arietis 

Pollux 

Spies Virginii - 
OC AquiliB 
a PcgMi 


o 1 rt 

9 57 37-4 N. 

« 40 18-4 N. 

2 2 24 8 N. 
29 18 35-5 N. 
19 24 44- N. 


9 
« 

2 

29 
19 


67 3-2 
40 3 
2 6 
18 44 
25 44 


,f 

+ 54 
+ 154 

+ I8i 

- 8-5 

- 40 



It appears from this table that tlic ciiangcs of th« hititudes are very 
small, in no case amounting lo 0*4" aunually. "The astronomical 
fact is," says Woodhuune, " a mlmite umiual cliange of latitude, luid 
a considerable change wf lyngitude. With regard U the former cliange, 
we may conjecture that it arisi s eitlier purily from the precession of 
the equinoxes, and partly frvia other caused ur that it is ultogether 
iadependent of the precession." Tl« succeeding tables show tbe 
9ariution both iu riglit ascension aixi declination of the stars whose 









DifTcrence 


Mean anna- 


Stars. 


1843 


1817 


in 26 years. 


al rarialion. 




b. m. a. 


b. m. s. 


s. 




GC Arietii 


I 58 20-06 


I 56 52-67 


87-39 


+ S'36 


Pollux 


7 35 42-09 


7 34 6-06 


96-03 


-t- 3'5d 


Spjca Virg. 


IS 16 55-80 


13 15 53-79 


62-01 


+ 2'38 


OCAquila: ' 


19 43 7-34 


19 41 51-05 


76-29 


♦ 2-93 


a PegMi 


22 56 56-64 


22 55 38-95 


77'69 


+ 2-98 



Declinationt. 



Stan. 



1843 



CX Arietii 
Pollux 
Spica Virg, 
CI Aquila: 
a Pcgasi 



N22 43 4-14 

N28 23 58-81 
S 10 20 23-53 
N 8 27 26-37 
N 14 21 41-97 



1817 



N 22 35 33-1 
N28 27 31-7 
S 10 12 6-5 
N 8 23 37-6 
N 14 13 260 



Difference 
in 26 years. 



7 31*04 
3 32-89 

8 17-05 
3 48-77 
8 1597 



Mean annu> 
ai Tariation« 



17- 

8-1881 
191174 

8-771 
l9-07» 



0/ the Collapsing of the Planet of the Eqttator and Ecliptic, 
The angle conCiiiaed between the plane of the equator and ecliptic 
is wliut is denominated the obliquity of tbe ecliptic; which is sbowii, 
from repeated observations, to be variable. In this place it will be 
sufficient to show tbe results of ii long succession of such observations 
by different astroDomers, taken from ibe " Encyclopedia Metropoli- 
tana" :— 



Eratosthenes, 

Hipparcbus, 

Ptolemy, 

Piippus, 

Albatenius, 

Araz ichel, 

Prophutius, 



230 B.C., made the obliquily to be 23 



140 

140 AD. 

390 „ 

880 „ 
lu70 „ 
1300 „ 
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29 
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28 
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28 
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23 


27 


60 


23 


27 


34 



Regiumoutanus 14G0 „ „ 

WulthtruP, 1490 „ „ 

Copernicus, 1500 ,, „ 

Tycho, 1587 „ „ 

Cassini, sen.» 1656 „ ^ 

Ctisiiim, jiin., 1672 „ f^ 

Ftaraslead, 1690 „ „ 

DfilaCaille, 1750 „ ^ 

Bradley, 1750 „ „ 

De hi Lande, 17GB „ „ 

Pond, 1816 „ „ 

"Oliver Byrne," 1843 „ „ 

The observations of Albateniiis and Arazachel are here corrected fur 
refraction : those of Waltliertis, De la CaiHe, Dc la Liinde, computed. 
The obliquity of Tycho is put down as correctly computed from bis 
observations i also the obliquity as determined by Flaroslead, is cor- 
rected for the nutation of the earth's axis : these corrections Lalande 
applied. It is manifest, from the above observations, that the obliqu- 
ity of the ecliptic continually decreases; and the "irregularity which 
here appears," sjys the writer, "in the dimiuulion, we may ascribe 
to (he inaccuracy of the ancient ubservitions, as we know they are 
subject to greater errors than the irregularity of this variation. If 
we compare the tirsl and lust observutioiis, they give a diminution of 
70" in 100 years. If we compare tbe observations of Lalimde with 
that of Tycho, it gives 45". The same compared with Flamstead 
gives 50". If we compare that of Dr. M.iskelvne with Dr. Bradley's 
mod Meyer's, it gives 50". The comparison of Dr. Muskelyne's with 
that of Lulande, which be took as the mean uf several results, give* 
60", as determined from the most accurate observations. Tb« ob- 
servations of Pond, compared with those of Bradley, give 44" for 
the variation of tbe obliquity in 100 years, or 0-44" aunually." 
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Of Solar and Lunar Nutalion, 
(See " Wcodbouse's Astronomy/* page 353, chap, xv.) 
Tlie t*o iitpquiiiitics tbat give tille to (lie present Bubject are im* 
mediately, or rather iDlirnatelj, couuected with that of the prrceding 
(on the prece««ion of the equinoxes). Woodbtjuse says, — "For the 
purpose of pointing out the connexion, we mu»t look at the physical 
c«oses of these iofqualilips; nnd, in the inequable action of tne cause 
of precessioD, ne shall hi- able 1o trdce (he cause of solar and lunar 
ontatioDs." The actions of the sun and moon on tbn excess of the 
esrtb — which Woodbouse aasumea to be ** ud oblate spheroid, above 
the greatest inscribed sphere," — produce the retrogradation of the 
equinoctial points, or, as it is technicnlly called, the precession of the 
equinoxes. The natural circumstances in the production of these 
phenomena are— the excess of the matter just spoken of. The other 
circumstances, scarcely less n);iterial, and indeed essential to the phe- 
Domena, are — the inclination of the sun's oibit to the equator, and the 
inclinatioD of the mooo's orbit to that of the sun's, and, consequently, 
to the earth's equiitor. If the sun and niooD were constantly in llie 
plsoe of the equator, there would, nutwitbstanding the earth's 
•pheroidical form, be do precession. When either luminary Is on the 
equator, its action in producing precessiuu is nutliing. Twice a year, 
therefore — O'lmely, at the two equinoxes— the sun's force in causing 
piecessioo is nothing; and twice a year — namely, at the solstices — it 
is the greatest. It must, therefore, be of som^ mean value in the 
intermediate times. The retrogrodation, therefore, of the equinoc* 
tial points, inasmuch as it arises frotn the sun, cannot be equable, 
•ince the cause producing it on no two successive diiys of the year is 
exactly the same. There arises, therefore, an imquality of preces* 
•ion. In consequence of such inequality, the precession in right 
ftscenaioD of QArietis (taking one of the instances mentioned in 
Woodhouse's 14th Chapter, p. 352) on Muy 20lh, will not bear that 

groportion to the annual precession (3*34") which the number of davs 
etween January 1 and May 20 bears to 3G5 dnys; and gt^nerally tde 
preceftsiou for 60 days, whether it be in right a^ceosion or in north 

50 
polar distance, will not be necessarily equai to .— - X Pi P represent- 

ot>5 

in|^ the precession. The exact portion of the annual prec«>ssion (in 

right ascension or north polar distance) to which it is equal, or the 

correction necessary to be made to the mean portion, will depeLil on 

the season of the year to which the 50 days belong. The preces!»ion, 

therefore, after being used mh a correction itself, requires to be c^-r- 

rected. This, however, is easily elfected by altering the number by 

which (see p. 349, "Woodhouse's Astronomy") it is necessary to 

tnultiply the annual pn-cession, in order to obtain its propoitional 

part. Thus, of the star Serpenlis, the annua] precession in right 

aaceosioQ of which is 2'935", the mean pro(>ortiooal precession on 

120 
April 30lh would be ^^^ x 2-935 = -328 X 2'935, and 328 would 

be the multiplier : but this is too large, the actual precession gene- 
rated from January Ist to April 30tb being letis than the proportional 
part of the mean, li may be made duly less by merely lesscmng the 
multiplier, *328: in the present instance, it would be reduced to '300, 
which number, and like numbers in tike instiinces^ iire lurniahed by 
proper tables (tee ** Woollaston's Fasciculus," Appendix, p:ige 42). 
This, however, it is to be noted, is not the sole method fur correcting 
the precession. The inequable retrogradution of the equinoctial 
points, or the inequality of the precessiuu, is not the sute effect pro- 
duced by the unequal action of the sun on the earth's excess of mat- 
ter above its greatest "inscribed sphere. 1 he obliquity of the ectip- 
tic, which, were the precession uniform, would not be aftected by the 
cause producing precession, is subject to a semi-annuitl equation : 
•jDce, as in the intquulity of precessiun, the force causing a change 
in the obliquity arrives twice in a year to its maximum. Thence two 
effects, one an inequality of precession} the other an oacillalion of the 
plane of the equator, constitute wbai is called the solar nutation." 
** There is also, as it may be conjectured from the nrguments just 
alleged, a lunar nutation. The precession of the equinuxen is pro- 
duced by the joint action of the aun and moon. As the buu not being 
io the equator, cuu^ea that part of the precession which is due to hia 
bction to be ittequubly geueruted, su the muoit, cuotinuully altering 
her decimation, is continually Ciiusing precession with an unequal 
(uToe. But the period of the inequality of ils action, from an evau- 
rvceut state to a stale of maximum, is dilferent from the period of 
inequality of the sun's action. It is no semv-imnuul period. The 
kiuar period depends, however, on principle:} the same us those that 
rcgolftie the solar. Wbeo the uiuoii's orbit, which is oi»ntinually 
changing its position, returns at the t-nd of any interval, to the sair^e 
|M>«mon which it hud at the begiooing, the ioterval to cirranulunced 



is the period required. Now, this is regulated by the motion of the 
moon's nodes. The moon's orbit is inclined to the ecliptic, and its 
nodes retrogade in about 18 years and 7 months. At the beginning, 
•oppose the moon's uode to have been in the node of the equator and 
ecliptic $ then, at the end of 18 years and 7 months, the same node 
will have described 3G0 degrees contrary to the order of the signs, 
and returned to the first point of Aries; and during this retrograda- 
tion of the node, the lunar orbit will have occupied every position 
which it can occupy relative to the equator. The inequality of the 
moon's action, then, in causing precession, will have passed through 
all its vicissitudes. But, as in the former case, this is not the sole 
effect of the inequality of the moon's force. The plane of the equa- 
tor will be made to oscillate: so that, according to the longitude of 
the node of the moon's orbit, it wilt be necessary to correct the mean 
obliquity on account of lunar nutation." Woodbouse continues to 
say, in reference to another part of his book, — **We liave seen, in 
pp. 192, 193, that the phenomena of the precessjoo can be accounted 
for, by supposing the pole uf the equator to describe uniformly a 
small circle round the pule of the ecliptic in a period of 25*869 
years. But these new pheuomena of precession render some modift* 
cations necessary in the preceding hypothesis. By lessou of the 
solar nutation, the pole of the equator will oscillate during halt a year 
about its mean place in the above-mentioned small circle, and the 
retrogradation of the pole will not be uniform. There will be a like 
oscillation, and a like ioequidity of precession, from the lunar nuta- 
tion, but for a longer period. From both causes, then, the north polar 
distance, and the right ascension of the stars will be changed. In 
order to make the former the true precession, we must correct them 
both for solar and lunar nutation." 

We have in the preceding pages described the cause of solar and 
lunar nututions. But lunar nutation, which is by f^ir the most consi- 
derable, was not fuund out from a previous persuauon or belief of 
the existence of its cuuse. Bradlt-y, soon after the discovery of 
aberration uf light, noticed it as a phenumenon, and then assigned its 
cause, and the laws of its variation. Bvit the solar nutation has never 
appeared to astronomers us a phenomenon. It could scarcely be ex- 
pected to be noticed as such, sine, its maximum is less than half a 
second. Its existence and quantity are derived from physical astro- 
nomy ; and on such authority, it is introduced as n correction of iis- 
tronomical observ^itions." Woodbouse concludes this account by 
saying — ** It has been proved, in confirmation of Bradley's conjecture, 
that the phenomena of nutalion are explicable on the bypoihesis of 
the pole of tlie earth describing round its mean place (that plact> 
which it would bold in the small circle described round the pole of 
the ecliptic, were tbere no inequality of precession,) an ellipse, in a 
period equitl to the revolution of the moon's nodes. The major axis 
of the ellipse is situated in the solstitial colore and eqa<tl to 19"'29G: 
it bears that proportlou to the mitior (such are the renults of theory) 
which the cosine of obliquity bears to the cosine of twice the ob- 
liquity: consequently, the minor axis will be I4"-364. These ate 
M.Zach'snumtM-rs; Bradley's are 18"-1G; Maskclyne's, 19"-1U; La- 
place's, 19"'16 (see * Mecauioue Celeae," lib. v., p. 351)." Now, 
the right motion, or chavge of the earth'a (un$, is effected by the com- 
bined actions of the sun and moon on the excess of the earth over 
its greatest inscribed sphere, which excess will be shown hereafter tu 
be in a continual state uf change. Former theorists ascribe to this 
intluence of the sun and moon, upon the excess above mentioned, the 
eflecls which we have just summed up from "Wuodhouse's Astrono- 
my" and the " Encyclopffidia Metropolitana," — uamely, "The precex- 
siuu of iJie equinoxes," '* Solar and lunar nutation,'' and "The col- 
lapsing of the planes of the equ»lor and ecliptic." Here there 
is but one eOeci aitcribed to ihis combined action, of the sun and 



riV be evnclmded in owr nut. J 

[Aa far as we can understand the purport of the above paper, it is 
to show that the variutiun of the angle of the obliquity is not oscilla- 
tory, aa has hitherto been supposed, aud partially demonstrated by 
some of the most eminent of modem malhem-iiticians. We trust Mr. 
Byrne will in the next number favour us with his analysis, and justify 
the view be has taken of tlie subject] — EunoR, 
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ON THE COMBrNATTON OF THE TELESCOPE WITH 

THE DAGUERREOTYPE. 

(From the Transactiota t^f tht Ro^al Soeieit/ of Bohemia, 1846.) 

Professor Doppler, of Pragu<% says, that for tlif ascertnining of 
the diameters of fixed stars, llie telescope has been hitherto mainly 
depended upon, and that the iDstrument has been so far improved as 
it possibly ever can and will. The susceptibility of the human <»j« 
for the minutest object* has been hitherto considered parimount; but 
M. Doppler asserts, that the susceptibility of the human retina is 
surpassed many thousand titnei by that of a prepared (iodized) Da- 
guerreotype plate. Physiological experiments have shown, that ob- 
jects, which appear to us under an angle of vision kan than 60 or 40 
inches, iire no more seen in ezteruo, but as atttorpkoua simple poiots. 
On the other hand, physiological researches of such men as Miiller, 
Weber, &c., have shown, that the diameter of one of the nerve- 
papillffl of the retina it no more than ^^\f^ or ^ytnTof an inch. But, 
comparing the susceptibility of the retina papilla with the micro- 
scopic experiments made with Dnguerre's plates, it will follow that 
the single globules of mercury are of such extreme minuteness, that 
they become only visible by a 800»fold mitgnifying power; and, there- 
fore, that on the space of a Daguerre plate, equal to one retina pupil- 
Ia» more than 40,000 single minute globules of precipitated mercury 
are to be met with. Each of these is capable ol producing the 
image of well defined objects— which would merge on the buman 
retina in single, indiscernible luminary points. Thence, Prof. Dop- 
pler argues, that Dnguerre's plates are 40,000 times more susceptible 
for impresajuns than the human eye. 

Considering, moreover, that a great improvement in microscopes is 
very proUible, M. Daguerre thinks that instead of telescopes, — micro- 
scopes will come into use. At the exact point, therefore, where the 
image of a celestial body is formed before the object-lens of a tele- 
scope of considerable length, an apparatus is to be placed, whereby a 
silver plate (iodized, brome-iudued, or otherwise prepared) can be 
securely inserted. As the place of the images is the same fur all 
celestial objects, a plate of a well defined, constant thickness, can t>e 
inserted with great accuracy. In this way, D iguerreotype images of 
all| even of the smallest, fixed stars can be obtained, if (as is to be 
supposed) the light will be sufficient to afiTeot the plates. It ia also to 
be taken into account, that the images of the fixed stars, obtained by 
an object-lROs of from 10 to 12 iiiclics, will possess a light, lO.iJOO 
times stronger than they present to the naked eye. Plates thus af- 
fected, arc to be treated with mt^rcurial vapours and laved {iamrt f)i 
and then viewed by a good microscope. As these images will have 
been magnified (through the action of an object-lens — say of 1 10 
inches focus length) to ihe extent of 14 times iheir natural appaar- 
ance; and being ag^^iin m;igni(ied 1,200-fold,— the angle of vision under 
which they are now to be viowed, iviU have been increased iG,SOO- 
fold. 
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Eneyelopadta of Cioil Engineering, — Historical, Theoretical^ and 
Practical. By Edward Cresy. Royal 8vo. London: Longman 
and Co. 1847. 

Mr. Cresy's long expected Encyclopaedia of Engineering has at 
length made its appearance, much to the credit of its indefatigable 
and Indented uothor, who after three years of corapiUtion has produced 
a work which furms a v.i9t octavo volume, consisting of raluer more 
than 1600 closely printed pages, and upwards of 3000 well executed 
wood engravings by Br.mHtoo. 

The work is divided into two parts — the one entitled "The His- 
tory," the other "The Theory and Practice, of Eugineeriog." The 
first division might with more propriety have been termed the "His- 
tory of Engineering and Arc hit "dure,** as a considerable portion of it 
is devoted to the uescriplioD L.f merely the external forms of editioea. 

To the History of Engineering we ahalt for tbei present eonliae our 
remarks, reserving for another opportunity the cousideratiun of tlie 
second luid more practical division. From this our ara of " the rLiil- 
way and the steam-ship, and the thoughts that shake maiikiDd," 
Mr. Cresy transports us to a period eoevj.1 with the first rude at- 
tempts of^theupian architecture, and starting from that point ex- 
hibits, step by step, the gradual progress of structural science. The 
principle uf Itie arch, wiiicli, accurdirtgtu the .mthorities quoted iu the 
Encyclopaedia, must have been known to the early Eg«rpti ms, is lost 
sight of in a marvellotu mauaer by the Greeks; itii employment evea 



by the Egyptians, seems to have been very limited. The trabeate 
was apparently more consonant than the arcuate style to the severity 
of ancient ideas of beauty. The repose, the grand simplicity, and 
oneness of effect of early Grecian architecture are due, mainly, to the 
exclusion of all curved lines and tracery, and seem to us impossible to 
be developed in any construction that admits the arch as a prominent 
feature. For our part, we believe that the contrast between the vast 
simple masses of ancient masonry, and the clear deep unclouded blue 
of an eastern sky, must have produced an etfect inSuilely more sub- 
lime than the most gorgeous of English arcuate cathedrals, viewed as 
they are against the clouded sky, and through the smoky medium of 
our dull climute. The vault of Mycene, to which reference ha9 been 
made in a former number, is a curious iflstamce of the form, without 
the properties, of the arch. 

From Grecian, Mr. Cresy conducts us to Roman architecture, a 
division of the work containing some highly interesting information, 
of which we shall proceed to give an analysis. It commences with an 
account of the waili, towers, and other military defences of the Im- 
portant city of Rome: we have engnvings of the wall of Sevros 
TuUius, which surrounded the entire city ; .the bold severity of the 
outline, the battering of the lower portion of the wall, and the capping 
formed by an embattlement, show at once its object — 'that of a defen- 
sive boundary ; — next we have the Aurelian Wall and Gate of St. Paul, 
then tbeGate of Spello, of Aosta, approaciiing in design to our Normaa 
style of architecture. The Gate of Perugia is another example of an 
early gate, marked by the boldness of its outline. The Gate of Augus- 
tus, at Fano, is of a more ornamental character : — 
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TBK GATE OF AVOnSTUS AT TAKO. 

" The lower portbni of which arc of great aatiquity, Fanuni Fortune was 
the name the city formerly bore, which, from its sumpt(i'>u9 bulldiagf, was 
greatly admired. There ar« tliree entrsncej, flinked by circular towen, 
which rise to a conitdernble lieigtit, the two upper stories beiiii; lightdd by 
semicirculir-hcAded openings. snJ crowned wkli a bald projectiag cornice, 
over whicb is the battlement. Immediately over the three entrance* wu a 
li^allflrT, formed by seven archet, between. Corinthian pitisters, and furm 'bunted 
by a regular rntahlature. The repairs these walli tinderwent during the 
reign of Consdntine somewhat changed their ctisracter, and since that pe- 
riod the upper story was destroyed by a canaoaading which took place when 
this town opposed JuUut l(. Various inicriptioas remaia a aid the several 
works of restoratian." 

anti lastly, we have the Gite of Autun, one of a triumphal cliaracter. 

The work then proceeds describing the materials used in the edi* 
fices of Rome. Burnt bricks came into general use fur public build- 
ings about i\\M time of Augustuis, when tliey were made less than an 
inch iu thickness, of a triangular shape j sometimes llie brickwork was 
fortoed of a mixture of red and ywUow brick; at a later period a mixed 
construction wiks formed of brick and tufa, as iuCunilla's circus. Witb 
the decline of Roman iiiscitutions, we are told that the art of construc- 
tion lost its excellence, and that no care was taken in the selection of 
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\he materinls. Various descriptioos of stones vrere used, — tbe tufa 
of a. reddUb hue« und of a volcanic production, mucL used for the io- 
trrior of walls, andlin reticulated and rubble walls; — pepperioo, auolber 
ilooe much used, also of volcanic ^iroductiou, but harder, and resisting 
the aetiOD of 6re and the weather betterthim tltetufa; — and the travtr- 
lioe, a stoae much used in public edi6ces, calcareous, hard, and of a 
rellow tint. Tbe most ancient edific<>B of Rome were constructed of 
Albaoo stone, put together in squared blocks and united by metal 
cramps ; it waa also used in conjuDction with the travertine stone, 
which from its greater hardness vras used in those parts of an edifice 
most liable to injury, as arches, architraves, cornices, &c. Marble of 
various countries was aUo largely introduced in tbe public edifices of 
Rome. The Romans devoted much attention to pavements, wliicb — 

" When used for floors, were bigblj decorated, ranch attention being required 
to prepare the soil to receive them, and to telect the ti?aterial of which they 
were formed. When on tbe ground, it was carefullT uarninrd, and rendered 
solid throoghont, after which it was ipread over with some dry material. 
When laid upon a timber floor, walls were not built under it, but a space 
left between it and the floor, that tbe drying and lettUng should he equal 
tbroogbout. Holm timber wai preferred to oak, being less likely to split 
aod warp, and thus cause cracks. Aita the joists were laid, thin boards 
were fastened down to them by two nails, drifen through the edges of each, 
which prevented their riling. Fern or straw was then spread over the whole, 
to prevent tbe lime coming in contact with the timber, which would have 
immediately caused it to decay. Over this was a layer of rubbish, the itones 
of vrbicb were as large as would lie in a man's hand : on this layer tbe 
pavement was afterwards laid. New rubbish reqaired that every three por- 
lioiiaabonld be mixed with one of lime; and old, five parts to two of lime. 
Wooden beaters were employed, which by repeated blows reduced it to tbe 
tidckiieu of nine inches. An upper layer, composed of three jwrts of pots* 
herds and one of lime, was spread over this to a depth of six inches, on 
which was laid the slabs of marble, stone, or tesserae, care being taken that 
the whole shoold lie in a proper inclination : it was then rubbed off, and the 
joints or edges of the ovals, triangles, squares, hexagons, or other figures, 
made perfectly smooth, After robbing and polishing, marble dust was 
strewed over ; then lime and sand mn into the joints. 

Pavements in the open air bad over the first flooring another layer of 
boards crossing them, properly secured by nails, so that the joists were 
doobly covered. The pavement first laid was composed of two parts of 
fresh rubbish, one of potsherds, and two of lime. After the first layer, a 
oonposiiion was spread over it, pounded into a mass, not less than twelve 
iocbea thick. The upper layer being spread, the pavement, consisting of 
Icsoerae, each about two inches thick, was laid on, with an inclination of two 
inches to ten feet, to prevent the frost from injuring it at the joints : before 
tb« winter it was saturated with dregs of oiL When great care was required, 
the pavement was covered with tile* two feet square, properly jointed, having 
small channels an inch in depth cut in the edge on each side. These, filled 
with lime, tempered with oil, had the edges rubbed in and pressed together. 
Tbe lime in the groovea or clianncis growing hard, neither water nor any- 
thing else would pass through. After this precaution, the upper layer wis 
spread and beaten with sticks ; over which, either large tessera: or angular 
lUes were taid with the proper inclination." 

Mr. Cresy has given us some architectural descriptions of tbe pub- 
lic buildings of Rome. Although they do not stiietly belong to ea- 
gioeering, tbe examples aflord data for constructirn; — we have en- 
gravingH of tbe Basilica at Fano, iLe Ampliitlieutres of Castreuae 
and the Coliseum. 

For tbe purpose of covering in the tirena of these amphitheatres, 
and to protect the spectators from the rain or sue, a telarium or co- 
Teriog was used : — 

" Lampridius (in Com. a Milltibni, Classiariis) informs us that tbe ma- 
nagement of tbe vela was left entirely to tailors, as they were more expert 
in going aloft amidst ropes, and understood tbe tackle which regulated the 




spreading of it better than others. There can be no doubt that it required 
considerable dexterity on the part of the engineer to keep steady an awning 
containing 113,345 superficial feet, which would be required for the amphi- 
theatre at Nismes, and for the magnificent Coliseum nearly 250,000 superfi- 
cial feet, or more than double; the weight of which, at only one pound per 
foot, comprising the ropes and tackle, would amount to 112 tons or there- 
abouts. So vast a weight dispoaed and upheld by tension alone creates our 
wonder and admiration. 

At the level of the attic story are 120 projecting consoles, each having a 
circular hole about 10 inches in diameter, corresponding with a circular mor- 
tice of the same size, and 6 inches in depth, made in the projection of the 
cornice of the second order. Tbe upper opening of the hole in each con- 
sole has externally a groove 2 inches in height, destined for an iron collar, 
to which was attached a tie, which secured it to tbe wall of the attic at the 
level of tbe top of the console : the holes which contained these have some 
portions of tbe iron run with lead remaining. 

Tbe whole of each console received a round mast, which, passing through 
it rested in a bole sunk in the cornice below, the iron collar preventing it 
from acting against the sides of the console and fracturing it. The masts 
alone would not be sufficient to support the weight of the vela, extending 
over an elliptical area, the axis of which, in one direction, was 436 feet, and 
io the other, 331. To aid in the support, other posts were introduced through 
mortices about 10 inches in length, placed opposite each console, at the pro- 
jecting part of the moulding which crowns the interior of the attic; on 
each side, 4 or 5 inches from the edge of the attic, are holes still containing 
tbe lead which secuicd the iron ties that held these latter posts in their 
places. Under the mortice boles are others, 8 inches square, and 2 feet in 
depth, made in the upper step of the attic to receive the second posts. The 
two posts were afterwards securely braced. 

Over the centre of the arena was an oval covering, permanently fixed, 
which in the Coliseum waa ornamented with an immense golden eagle. 
Round the edge of this oval covering was atta':hed a large cable. 120 pair 
of cords, of equal length, stretched from the masts on the exterior to this 
cable, were worked by pulleys ; thus forming as many compartments. Each 
pair of cords was furnished with rings, to which the covering was attached, 
so that it could he drawn backwards and forwards at pleasure. Ihe whole 
of these were called the vela or velaria, and each single compartment vela- 
rium. The distance between the ropes on which the velarium ran was 
greater towards the attic tlan at the centre; consequently, to make tbe 
velaiium run freely on its rings, it was necessary that it should be of an 
equal width throughout : when spread, towards the attic it was stretched, 
whilst towards the centre it »sgged, and formed as it were a fold. To pre- 
vent the sun passing through the opening thus made by tbe ssgging, an in- 
ternal hanging was attached around the fixed permanent oval." 

The Romans devoted great atteolioa to tbe construction of balbs 
vbtcb were generally u»ed by all classes of citizens. At one time, 
there were more than 800 baths in Rome ; the most complete con* 
tained six principal apartments,— IsU 7%^ ^todyffrit/m, for undress- 
ing; 2nd. The Frigidariumt or cold bath; 3ra. The Tepidarivm, used 
to prevent, by tbe temperate air which it contained, tbe dangerous 
effects of too sudden a transition from tbe extreme of cold to tliat of 
heat ; 4lb. The Laconium^ an apartment warmod by a stove, to send 
forth a dij beat ; 5tb. The Balneum, or warm bath ; 6tb. The Eltolht- 
aium, or Onctuarium, where tbe oils and perfumes used by tbe bathers 
were kepU 

We DOW come to that portion of the work vLich may be strictly 
considered as connected with engineering-^barbours and buildings in 
water. It will be seen by the construction of these works that tbe 
Romans devoted vast talent to their formation and construction. 
In our Journal for January last, we gave a highly interesting paper on 
tbe Harbour of Ostia near Rome, by Sir John Rennif, togetber with a 
plan of tbe harbour. We are now, through the labours of Mr. Cresy, 
enabled to give engravings showing a section through Claudius' 
Port, and the elaborate Pharos. 
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PBAEOS, AT OmA. 

" Tbe port conitructfd by Cliodius, in adrance of that of Trajan, wu 
imongat th« boldeitt executed by Roman eDgineen: — an oval ibeet of water, 
enclosed from the ocean l>y hroaii and Bpacioiit molet, affording a safe haven 
for veaaels which navi^ted the we»tern shorea of Italy : an artificial island 
lay between the horns of these two nmles, with towera at each extremity, 
coouialng machinery and tackle of varioua kinds, by which the boatmen 
could at all times enter safely. These constructions must have been a work 
of prodigious labour ( their solidity is attested by the wriiert of the lime, 
particularly by Pliny. In the middle of this island stood a pharos, before 
which was the colossal statue of the emperor Claudius. Pire was placed, at 
the approach of night, in the upper story of this lofty slmcture, which could 
be teen from a considerable distance. Orders of the purest architecture 
decorated three of the stories, and ingeniotisly -contrived rooms and stair- 
CAsea terved for the use of the officers and men to whom this part of the 
port was entrusted. Covered galleries and porticoes standing high above 
tbe aea, and stretching far into the ocean, invited mariners to enter, and 
produced an imposing effect to all who navigated these teas. 

Tbe port of Claudius united to that of Trajan gives na an idea of the 
arrangements in use during the reign of thetc empcrurs^ magazines fur 
atores of all kinds, docks, slips, aad other buildings usually found in a mo* 
dem port, were here executed in a manner equal to those of the imperial 
oily. Temples, triumphal arches, roitral columns, and trophies, occupied 
tlie spaces not used by tbe marincra, and noble roads conducted the mer- 
cliaodise and warlike atom from thence to eveiy part of the empires" 

Desciiptiona and engrcivinga aregiren of tCje liarbours at Naples, 
Cuma, Po2zuuli, Spczzia» Genoa, Ancon;i, AatiuiD, Tareutum, and 



Brundusium, — all of them poraessing comiderabl^ interest ; then (oU 
lows some account of the Romao lo^ida and the celebrated Appiao 
wajr, which ia succeeded bjr 

The Bridget of the Romatu. 

These bridges ar* g<»t>erally constructed with semicirealar arebes 
of stone of tbe hardest quAlitj ; thejr were remafliably solid and wel 1 
proportioned, and formed fine specimens of Roman architecture as 
applied to bridge building; — tbe Ponte Sistu and Brid^ of St. An- 
gelo are two nne examples. The bridf^e and aqueduct of Spoleto 
consisted of 10 Gothic arches, 70 ft. 3 in. span ; the centre arches 
stood 328 feet high abuve the river Moragia. — Trajan'e Bridge, ore r 
the Danube, the most magnificent in Europe, built a.d. 120, consisted 
of 20 semicircular arches, ISO ft, 5 in. spun; the springing^ were 
i6 feet above the river, and the piers 61 feet thick by 83 ft 3 in. 
wide : the stones used were enormous, but it w<ts destroyed a short 
timie after its construction. — The Bridge near Terni, on the Nera, con* 
sisted of 17 arches, 131 ft. 3 in. span, and 111 ft. ti in. high up to the 
springing; the pic>rs war*; 27 ft. Gin. thick, and the total Kmgth of 
the bridge 2592 feet, by 32 feet wide. The dimensions of the few 
examples we have selected show that the Romans were quite equat 
lo the modem engineers in tbe stupendous character of their works . 
We shall close this account with some particulars of tbe Bridge of 
the Trinilt/i^^ne ot more recent date. (See Engraving, PleUe VJIL) 

"Tbe Bridge of the Trinity, at Florence, was constructed in 1760 • 
by Ammanati, a celebrated architect. This bold work consists of three 
arches, nearly elliptical, the curve being portions of two parabolic arches, 
wliose angle at the top it masked by an escutcheon. Tbe span of tbe arches 
is from 87 feet 7 inches to 9& feet 10 inches; the springings are 7 feet 10 
inches above low water, and the rise is one-sixth of the span ; the arckea 
are 3 feet 2 inches thick. The breadth of tbe piers is 26 feet 3 inches, and 
that of the bridge 33 feet 9 inches. The facings of tbe piers are worked 
stone, with well executed mouldings. The other parts of the structure are 
of rubble; the foundations rest on a general framework, snrroanded and 
crossed by several rows of piles. A defect which occurred under one of tbe 
piers of the bridge was repaired in 1811 by tbe elder Goury." 

The architectural character of the Bridge of the Trinity at Fto- 
rence ia particuUrly worthy of attention, because it is a rare instance 
of pure arcuate cumtruclion, executed subsequently to tbe decay of 
Pointed architecture. The " Revival" (or m it ought to be called 
(he *'Kuiti") of architecture had no more hideous or coospicuoua 
characteristic than that of sticking upon arches ornaments of a totally 
ioappropriiite character. The taste which promoted this fashion was 
precisely that of the Indian squaw or African savage, who stick bits 
of finery in their ears and nostrils. The Florence bridge, however, is 
singularly free from these faults, though erected at a period when the 
subserTieoce of decur;itton to construction was utterly disregarded— 
it hds not the slightest vestige of trabeate construction. 

Except in the Pointed period, tins merit is extremely rare. Pre* 
viously lo that period the Rom.ms, and subsequently to it the Re- 
vivalists, treated the arch as a thing to be ashamed of. They eo* 
deavoured to disguise its real character as much us possible,— ab- 
surdly overloading it wth the forma of Greek temple-architecture, 
and producing a nonsensical combination which would appear irre* 
aiatibly ludicrous, had not a multitude of examples familiarised our 
eyes to the incongruity. Let the reader compare Blackfriars or 
Waterloo Bridges, with their foolish unmeaning columns, with this 
Bridge at Florence or London Bridge; and then, if he can so far 
overcome the prejudices of education, ask himself which is tbe purer 
and more sensible architectural design. 

We now come lo a very interesting portion of Roman engineering 
— that js, the supply of water. The Romans devoted great zeal and 
attention to the ubtainiogof a good supply of pure and whoteaome 
water, — not like the Londoners, who are content with obtaining their 
supply from the poUuted river, because the whole district of tblt 
metropolis is under a monopolising combination. 

The supply of Rome with water required seven aqueducts, tinti! 
the time of Caligula, when two others were commenced. Tbe most 
remarkable were, tbe jiaua Julia and the TepulOf the length o( the 
two being 17,126 paces, 7,000 of which were above ground, and 6,472 
on arches.— The jrno Fetus, length 43,000 paces, 2i!l of which t»ei« 
subterranean, to convey the water from the Anio, abuve Tivoli ; at B 
subsequent period, the water was brought from tbe river at a greater 
distance, 20 miles beyond Tivoti, for the purpose of obtaining tbe 
water of the Amo in a purer state ; the length of this lust aqueduot 
was ()1,710 paces, 7,403 being above ground, and the remainder sub- 
terranean.— The jiqua Appia, the first aqueduct constructed in Rome, 
was 11,190 paces lu length ; the whole, excepting GO paces, waB car- 
ried underground and arched over, — The Aqua Ftrffo, 14,105 paces 
in leogtb, — 12,805 underground, tbe retaatnder above, on 7U0 arcbet. 



1817.] 



THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 



105 



'• T' ,-'^— which decnratff sonie portion of thi« iquefloet ve. nnt in?y 

II il, bu*. rereive further embellishment from a rrifulnr iird-r of 

fCorii. uiis: where the pft»age is preservcii Ihrrm^h ihe line, ih« 

rievatian u increased by an additional height. The •ectinn at the tide *howi 
the channrl for the Jtream, which flowed in the attic, built ahuve the order, 
eoTfred in by a vault carefully worked and well tied togeih^^r: here every 
precaution aeems to have been talcen to g:uard against leak<ii;e, wbicii, if it 
e»er happi-ned, would be immediately discovered, by the pouring mil of thrt 
water at the defective pUc ; and along the whole line of aqueduct, uiate- 
rUI* were deposited, that there might be no delay in the work ; there would 
be alao less to perform than to take U|i i whole length of mains laid umJer 
a loltd and hard pavement, rendered impasiable during the progress. Such 
ID inconvenience in crowded alreets, the Komani wisely avoided, and con- 
tinued to prefer the tystem of rai(«d aqueducts 10 those buried in viulis 
under grouud," 
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AQOA VTRGINI. 

Till* eDgr.iwiDg<» cjf this viaduct, and al*o of tbi' G ite of Atigiisliis, 
«tFano, «ho«r a comhiintion of ihe Trahp-ate and Arciiatp architpc* 
I'lTf, so much adoptee) by tiit> Rotnam; allhoii<|;h it is highly urniite, 
ibe combiiittion of ihe two do not appear lo form on?» conslruction: — 
lh»Trabe)»t? looks like :tD .icces^ory ro the Arcuite, and put u|j uftiT 
th*U(ler liail bfen erectPtJ. This bir'arisni of attriching idle, un- 
Bi^«pin){ columns and entablatures to useful, elTective arches, is com- 
|Wfeil by Hope, in his Architectural E«ayt to the harbaruus treatment 
of Hs subject"* by the tvrint Mezenliiii, who lied living men to de.id 
corpses. Many a modern architect would do well to think over this 
roopAtisoi). 

Draiuage was also well uod^rstood by the Romans, a« maybe shown 
by the great drainage of the Pontine Mivrshes, 26 miles in length, and 
the Cloaca Maxima, a sewer 14 feet in width and 32 feet high, for the 
drainage of the Imperial City. The drainage uf the lakes Albano 
*bi Fucino may vie with any of our modero works. 

We mu«t, however, abruptly terminate our extracts from Rome, or 
Wf ilHitl trespass too far for the length of our review ; and proceed 
atooce to France. It is necessary, howi'ver, to make the preliminary 
tf'm.irk, that Holland and Germany are briefly dismisaed in two pages, 
without a single illustration: this conciseness is to be regrettec^ as 
tho»e countries afford same noble examples of engineering; particu- 
larly HoiUnd) io its canals, sea walls, and works of drainage. 

Engineering iv France is very fully noticed, with ample illustra- 
tions. Mr. Cresy hns availed himself of the numerou^i treatises on 
fngiiiftring which form so valuable a portion of French scientific 
literature; — he has given detailed iiccaiinis of all the principal ports 
>nd harbours of France, The description of the celebrated break- 
water at Cherbourgh, formed by truncated timber cones, 150 feet 
•llamcter at bottom, GO feet at l<ip, and 7U feet high, is highly inte- 
Kilitig. TIk- lighthouses and canals are next given, and are followed 
^7 fogr-»vir»gi ol numerous bridgf a erected in Friinoe, one of which 
*ehave selected as a good jspecimen of French bridge-building: — 

"The Bridge of Sevres, r.ver the Seine, on the road ftom Paris lo Ver- 
*«iTltt, waa detigned by M. Becquey de Beauprc, and executed by M. V'ijfiiu- 
t^m: It wa* finished in 1820, and contitts ot nine principal semicircular 
•rtlit«, 5'J lect ill span, and two le*»cr 16 fi'et 4 inches in span for the tow- 
"■Ff.tth. The thickncti of the piera is 11 feet 5 inches ; the width of the 
ln«i{» 42 feet 7 inches. It occupies the situation uf an old wooden bridge, 
('•u I he 111* is in t be direction uf the dome of the lnvahdes. The piers 
■ttf touiided by means of caissons. The arclies wtre constructed on 
'^■u«e4 centres, which did not change their furm during the placing uf the 
touiMuira. 

ki\ the arches were keyed in July, 1813, except the first on the right batik, 
I thete still temained fourteen Gouraes of TO ussoirs to place, when or- 



ders were given to break down the bridge, and the eentre of this arch was 
hrat set on tire, and the fourth blown up by two dischargei>, which caused 
the rupture of some of the inner vnussnirs of the arches, and it was after- 
wards discovered that settlement had taken filler; in the third, fointh, tiflh, 
and sixth piers, the greatcit <»f wJiieh was 2| inches. In 1818, the sixth 
pier was loaded with 112 tons, without any movement resulting; it w«a 
thought tit, however, to discharice the weight by meana nf arches in the 
piers. Tiie foundation piles were 3 feet II inches apurt. and each carried a 
weight of 52 ton* ; the vnidingi, however, diminished this weight by about 
bi torts, A general foundation was also constructed by throwing in riiliMe. 
Tite settlements are attributed lo tha effect nf the explosions ; but they 
would not, perhapo, have taken place had the piles been less loaded, or the 
intervals between them been filled in with hydraulic masonry to a height of 
& or 8 feet hetwei>n the Krouod and the tops of the pil<>s, instead uf with 
masonry laid in conimun mortar, which does not harden under water. 

In thin beautiful example, the roadway is kept perfectly level throughout, 
and Ihe Jirches are all of the same span; thii was rendered necessary, as 
the banks on each side of the river were low, and it was not deeme<l advis- 
able to rais? the crown of the roadway, which miacht have been done on the 
Paris 8i<k', hut towards the town of Sevres it would have been more difficult 
to accniiiplish, as the houses on each side of the street, and the entrance to 
the royal park, would have been equally inconvenienced. The piers, all of 
the same <Mnifiisions. arc of great strength, their width being nearly equal 
to a fifth of the »pau of tht; arch. 

The faces of the voussoirs, which nre rusticated and rnunded, increase in 
depth towards the springing ; the effect ia improved by Ibis arrangement, 
B)ui we have an additiondl strength given where it is most required. For 
the piers, abutments, and arch stones, the best stone which could be obtained 
was made use uf, and apparently the atmosphere has produced little change 
upon it: as the stunea laid in the quarry, so are they bedded, ami their di- 
mensiona and proportions are well defined for their respective situations. In 
the spandrils and win^-walU, there does not appear to have been sntficienC 
attention paid to the backing, and inferior material is said to have been 
used. 

This bridge, which has a decidedly Roman character, of which fig. 1, 
Plate Vtll., is a general view, ia one of the best wiii^r>? seuiiuiriMilar arches 
have been preferred to Ihe elliptical ; the same centre wnuld serve for all the 
arches, and there is some economy iu such an arrangement ; but the piers 
occupy together upwards of 90 feet, while the breadth between the abut- 
menti or water-way iloet not exceed 62*2 fei't : by the ad<)ption of a flatter 
arch, fewer piers would have been required, and con^jeqiii^iitly more water- 
way would have been obtained: hut the whole is denervcdly much admired, 
and its design seems in harmony wi<h tiie scenery around, and with the cha- 
racter of the river : over a ttrcaiu where the tide ruse consideratdy. or the 
navigation waa more important, a balder desij$n might have been intra- 
diiced, 

The elevation and section Ihrooth Ihe piers (figs. 2 and 3, Plate Vttl.) 
thow its solid construction, and the form also of us starlings : over the arch 
are well contrived drains, winch leail off tiie wiiters that fall upon the road- 
way, and couduct them behiiMl the spandrils into the stream below: the 
blocking course, which f(»rius the parapet, is supported upon a bold block 
cornice; and the absence uf all balustrade and raiting greatly adds to the 
effect of the structure. The roadway is p;ived throughout, and at the sides 
beyond the water-channel is ii footway laid with a gentle incliaation." 

The works of the United St.ites occupy a few piiges, but no illus- 
trations are givet] of the numerous engiueering works with which 
America abounds. 

Engineeklsg in Gricat Britain next occupies a considerable 
portion uf tlie work, which we must piss over iiiitil n*ixt raiuth, 
giving now only tlie description of London Bridge, which we may 
bijust as being one of the (inest specimens of bridge-buildrng in (he 
world, and ouo of the noblest edifices of the City of London. 

" When the committee of the House of Commons had determined upon 
the erection of a new bridge, Mr. George Rennie, at the desire of bis father 
the late Mr. Kennie, made the design as it is now executed; and as the 
country lost the services <d Mt, Rennie by his death in 1321, the execution 
of this important undertaking devolved upon his suns, and .Mr. George Ken- 
nie holding at that time a situation under the goverooieut, his brother, Sir 
John, who was his junior, was nam->d tlie acting vnpxiTer. Messrs. Jolitfe 
and Banks were the contractors, and the cost, includini; the approaches, 
iimouiiled to X'l,4aH,31 1 Hs. ll-Jd. The first pile for the cofl^erdum w.is 
driven on the I5tb of March, 182t, and the dam was dually closed on thfl 
IsC nf April the following year, and after the water hud been puuped out 23 
feet below low-water mark, it was found remarkably tight. 

Oil the 27th of April the wurknusn comintnor'd toeir ex>MViii>)ii« in a stiff 
blue clay, alter which th<; sills and (iJantkiiig were Uid reuily lor the found t- 
tions, which were cmiiuenced ou the l.ith uf June: the li.jt stuue laid W4« 
a piece uf Aberdeen grnnite, o feet ^ of an inch long, A It. 6\ in. broad, and 
2 it. 10 in. deep, conMiuinir 50 ft. 7 m. cuhi% and weighing 4 tons. 

The eoflrirduiu for the se^-ontl pier was c^impleted soon at'ter, and pumped 
out by the 24th of August ; iu li:i2u the fouradatiima on the Saulhwark side, 
comprising the abutment and wing-walls, were carried up, and the second 
pier was coniincuced. 

The colTerdaaii of the first and second piers being no longer rcqitired, a 

15 



106 



portion of the pilci were cut off on bflfh «Ide», t,-> prepare them for the ««p» 
port of the centre* ; and after ttie lior utontnl Mcclges were fixed on the 
Leadi of the cofferdam pile», on the 30th September the first rib wbb set up 
hj means of Urge »heer poles ami powerful hoisting tacltle, and by the lOtb 
November, the whole ten ribs were placed. 

Whfq the masonry of the second pier was suflBciently advanced, the cen- 
tre, vrhicb bad beeu framed in the hie of Dogs, was floated np the river, 
and being hoisted upon a large double barge, was raised into its place by 
meant of screws, assisted by the tide. The cofferdam of the third pier had 
by this time advanced, and soon afterwards that of the fourth pier, when it 
became necessary to provide more water-way by removing the pier between 
the fifth and sisth Inck* of the old bridge, and ftirming a wooden Iressel 
frame of whole timbers for the traffic to pais. This was performed at the 
cost of 4^8000, by demolishing one half nf the arch at a time, after which 
tite pier below was takeo away 4 feet below low.watcr mark, by the 4th of 
Aagott, 1827, the first arch was comideted ; by the end of the year the 
second arcb s«as keyed in, the foundation of the third pier completed, and 
that of the fourth laid. In 1621, the water being puiuped out of the north 
abutment dam, and the excavations madr, the firit pile was driven on the 1st 
of February, and the entire foundations completed on the 1st of March fol- 
lowing; the masonry wss then rarrit:d up to the springing uf the arches. 

The first arch turned having now stood tlic entire winter, the wedges were 
atruck 2 inches back on each side, and the crown lowered f of an inch ; the 
wedgea were driven hack 4 inches on the following day. when the crown 
at the arch sank another half inch. On the third dsiy they were driven back 
6 inches, when the crown of the whole arch was clear, and shortly after the 
wedges were entirely driven back, wt.rn the suflito of the arch was aecu> 
ratrly examined, and found to have preserved its form entire, altbongii it 
had lowered 1^ im.li. Hy this time the centres of all the other arches were 
placed, and the maionry considerably advanced : in 1829 and 1830 the cen- 
Irea of the middle, fuurih, and fifth arches were shifted back, and when re- 
leased of their load, the middle arch sank 2^ inches, the fourth 2| inches, 
and the fifth ]f inch. 

The centre arch is 152 ft. spau,^nd rises 29 ft. 6 in. above Trinity Mouse 
water mark; the arches on either side span 140 feet, and rise 27 ft. 6 in. 
above the same line, and the abutment arches span 13U feet each, and rise 
above the same line 24 ft. 6 in. The entire watpr way being €92 feet, the 
total length of the bridge 1005 feet, its width from out to out 56 feel, attd 
its height al>ove low water CO feet. The two centre piers are 24 feet in 
thickness, and the two others 2 feet less. 

The general depth at which the foundation of the piert is laid below low 
water is about 29 ft. 6 in., and the total quantity of stone used in construct- 
ing the bridge and its abutments was 120,000 inns ; the nnmbcr of piles of 
20 feet iti length under the piers and their abutments w^s 2092. and the 
total number fur the cufferdains 7708. There were fuur sets of timber cen- 
tres, each weighing on an average HUO tons. Tlie amount of McBsrs. Joliife 
and Bank's estimate for the bridge alone, including an i-.-(tra set of centres, 
was only i; 125.081, 9s. 2d. The bridge was opened to the public on the 1st 
of Angukt, 1831. with great pomp, after having been in progress leven 
years ami three months. ' 

The engriiviiigs sire flccomp.imed by tlie contract specification, from 
which we ii>uk»* the following extr.icts (See Plate VIIl.}: — 

The cofferdams of the abutments were of a circular form, and those of 
the piers of an elliptical form, as ahown in fij;. 5. IMnte Vill. composed of 
two rows uf Baltic tituher piles, not less than 12^ inches square, tive feet 
apart, connected together by three rows of double whole timber waleings ; 
the top of the piles 5 feet alio\e Trinity House water mark; there was also 
u third row of piles placed 6 feet from the second row ; the heads were level 
with half tides, or 7 feet below Tiiuity House water mark ; the spaces be- 
tween the piling was filled with tough, well beaten clay, thoroughly puddled; 
the piling, it will he seen by the engraving, was well secured! by diagonal 
struts, besides wrought iron tie-bnils. 

/"oMmfa/ion (Fig. 2). — The platfurms of the abutments were laid 31 ft. 
fi in. below Trinity House water mark in the front, and 34 ft. 6 in. at the 
hack; the two side pierti 4U feet, and the middle piers 43 feet; over the 
whole surface, piles of elm, tir, or beech, 12 inches diameter and 20 feet 
lung, were driven into Ibe clay 18 feet below the platform, in rows, 4 feet 
Biundcr. All the piles were cut off to a level, aud a space of 9 inches deep 
below the pilehe»td excavated and filled in with K<-i)tish ragstune, well beat 
down, and racked in with five parts uf sliarp gravel and one part of lime ; 
after which, sills, 12 inches square, were »pikrd on the pile-heads traiis- 
vertelj ; the iitlcrvening spaces were (iilcd in with brickwork, excepting at 
the extremities, which were of stone. Above these sills there was laid 
longitudinally another row uf sdls, spiked down to the first row of sills 
with IB-inch jsgged spikes, and the spaces between filled-in level with 
Bramley-tall »ione. On these sills and stones was laid a platform of 6.inch 
beech, elm, ur ftr planks, bedded in uiortar, and spiked down with 12 inch 
jagged spikes, and upon this timber pl<ilfi>riu the masonry was built. Round 
tlie abntment, sheet piles inches thick and 18 feit long, and round the 
piers, 12 inches tliick and 20 feel long, were driven in ; the whole planed, 
pioBghed, and longued at the edges. 

The masonry of the piers and abutment.^ is formed on the exterior faces 
with granite ashlar, 2 ft. 3 in. to 3 feet thick, wuh benders 5^ feet long, aud 
the interior tilli;d m with Uramley-tall, Painshaw, or Derbyshire stone. 
Tk* fivt arehtt are ■emi-eilipsei, the centre arch 152 feet span tnd 29 ft. 
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6 in. rile ; the arch stones are of granite, 4 ft. 9 In. deep at the crown, antl 
increasing to 10 feet at the spriiiginfc. The two arches next the centre are 
140 fret span and 27 ft. 6 in. rite ; the arch stone 4 ft. 7 in. deep at the 
crown, and increasing to 2 feet at the springing. The two side archet are 
130 feet span aud 24 ft. 6 in. rise ; the arch stones at the crown are 4 ft. 
Gin. deep, increasing to 8 ft. Gin. at the springing. All the stones are 18 
inches thick at the inirados, and increase in thickness to the extrados, and 
each 'arch has four connecting bars of wrought iron. 

The centret consisted of eight ribs of Baltic fir, excepting the tprioging* 
pieces, which were elm and the wedges oak ; the covering of the centre was 
of timber 7 inches thick. The spandrils over the piers are filled up solid 
to the underside of the inverted arches, the depth of which is feet ia the 
middle of the two centre piers, and 5 feet for the two tide pier*. 

Roadway, — The interior spandril walls to carry the roadway are of brick, 
three bricks thick, and on the top are stone corbels 18 inches deep, project- 
ing 12 inches, over which are laid 9-inch Yorkshire landings, and then the 
whole surface of the bridge is covered with puddled clay 15 inches thick; 
over thia, broken stone 12 inches thick, is laid ; and then graoite paving, for 
the footpaths and road. 

Next motith w« shall resume our review of thia valuable work ; and 
in closing oar present notice, we moat strotiglf advise our professioiuil 
readers to procure the worki itself. 
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wf Tnatiu on the Priucipkt nfatitig lo the Specificalion of a Patent 
/or Innntion, By William Spence* London : royal 8vo. V. and 

R. Stevi^ns and G. S. Norton. 

Ttie abstract cotjcpplioti of a patent Is perhaps one of the simpleat 
ofh'gal iJeas. The j>'alunsy willi wliicli properly is guanled in ull 
civilisod statfis, .uid especiafly in this country, takes cognijcance not 
merely of j'uch iudividuid's right of posscsMiuu to his guods, chattels, 
and eslidtP, but evi-n ot his claims of peculiar udvuul.ige derived from 
hi>i ingenuity and cotitrivanc*', especially when liia cxeitions tend to 
pruroott^ the gpncni) iuiPiesls uf the comiTiunity. The poet who ex- 
aW^i llie mural and intellectual cooditiuo of his couolryiuen, and the 
meihaniitt. who enlarges ihinr amount of physical happin^'ss, liava 
i'()ually a reward sscuied to them by the law uf the Liid ; (he pub* 
Itsherwbo pirates acopyrigliit, or the m.inufaclurer who infringes oa4 
pateiil, are amenable to the snme systfm of legal retributioD that 
guarantees to every mau that which is bin own. 

ijjmple nnd intelligible, howecer, as i«i this theory of patent rigUt, 
its application to inuividuil insL^iiices is beset with innuuiprable dilfi- 
cullies. The qut-slion immediately aristsi, what is the nature uf those 
claim.4 tlu>l deiijiind llie protection of u patent ? J» it sufficient that 
the claimant should meiely have discovtred somf. new and useful 
priiici plexor most he, by an aetu.il invented mode of ;ipplicutiuD, have 
shown how that principle is to be rendered available? To take an 
example — would ih<.' first person who discovered the mechanical 
power of steam huve been erttilled tu a jiateiil luiless he had likewise 
ioveoted a stiam engine? To ibis the rejdy is easy. A patent is the 
remunerutiun which ihe Stale accords to an individual lor havii^ 
realised or dom something useful — nut for having merely projected iu 
For the man who discovers a principle without applying it, cannot be 
Raid to have beiietited his spt-cies ; so f.ir as he liimsell ia concerned, 
his discovery is useless — he lacks either i.ndustry or talent to turn bia 
I: now ledge tu account; ull he has duue \\m beeu to enlarge the mean* 
of U'xIuiiR's!! of other men, and to ihem, ual tu bim, is the credit due 
ul all that may result from the opportunities lie h is aft'orded tbem. 
The laws ubaerved by Kepler, in his liands, might for ever have re- 
mtiiued b.irren isolated f.icts, hiid not Newton a|ipli«*d them, and thut 
given value tu what previuusly were ivurlliless JeUiils, 

It is clear thin that patents are only due for inventions, whether 
they be modes uf c.jr ryiug out new and useful principlen, or improve* 
tneiits uu the inelliodH ul carrying out old and recognised principles, 
riie next question that jireseuls tlself has reference lo the absolute 
originality of the tnveiitiun. Suppose an invention to have been mud« 
and nut distinctly announced, nor so widely promulgated us to bav« 
beengenerjily known, and suppose that u discerning individual, having ^ 
by 3i»riie means become acquauiled vtitli this niveiilion, bad discovereU ■ 
its merit, li.is he a right to a patent f Or suppose that iuiolher indi- ■ 
vidiidl, williout having been avvare ot its previous existence, had, sotw 
speuls, ri"-iiivented that inveiitiun, can lie claim a patent f The answer 
Iu these queiitiuiis involves all that in complex iu he law of puteota ; 
the de^^ree of promulgation necessary to iiiv.i.jdate the claims for the 
re-iuventiun bfing so difficult to determine, tlinl uuly persons accu^ 
turned to the nicciius oi \a\\, and versed in the precedeuls of iha 
courts, can in any particular insiauce venture to give ii;,i uptnioQ. A* 
a guide lur patentee^ tliruiigh the tungk-d mazes u' fihe law we know 
uj belter work tbiin Mr. William Speuce's Ttear ^ on the Specifica- 
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Itian of a PatPiit for Inv<M>lion. Mr. Spence ha« dirided bis rolume 

liatu two parts wliifh togeilvr occupy about 180 pages. The first 
ion tre'.*tsuf (he defects of cluiin? by wliicli n patent is invi»rKl.itpd; 
laecond of thr> conditiuus aece»s.trv to efltublish lite specification 
ire af^aiast all attacks. The first diviniuti i« pref «cpd by an intro- 

l^urtioii, in wliich Mr- Speace gives the ful'owing defioitioa of a jjatent- 

>»ble invention : — 

♦• It luast be remembered that erery ioTentioa has iti birth at a giferi 
^riod iu Ike pro;:ri>«s of inaoiifantures : that it takes up certaio defects 
sad proposes <i plnn for their remedy. Tlii<tis the meaning of a patentable 
iateiiUuii. Xu (leiiuitig (tie true scope tlitfrefore of a particular aubjecl 
natter of a patent^ due alleotian must ibe paid to this ila essential charac- 
teritUc. vi2. : that it leadduit a itep oo the road to perfection io the branch 
of (HAoutacturps to which it l>eluags. Heace the oecesaity for clearly de- 
terinioiog io the specification the exact positioo which the iorentiuu occu- 
pies ia the oiarch of improvement." 

Tliia definition appears to us too limited, inasmucli as it excludes 
all inventions founded on an entirely new principle; a pateiitjble in- 
veotiua must be either 8oni<Ul»n^ tangible, or some specifi^^d method 
of manufacture, the object of wincli is to produce soinetbiRg useful to 
sucipty. 

"Public u?»?r,*' 19 generally the claim advanced against patent right: 
ntbis subjircl Mr. Spence is parliculiirty clear and copious. In a 
cowtry like Greut Britain, wliere the minds of men are cunst.intly oo 
tbe stretch Io perfect the various department* of in.inuficluriog art, 
ioveotions tbe same nearly In substance will often occur simultaneouslf 
oriu suec»'*siiin to various persons. The question how fir an inven- 
tion fur which a patent is sought Ims been previously employed is 
cpfjsequently often enlrernely difficult to be settled ; experiments in- 
•tituted for the purpose of ubtainiog a result which another, and per- 
haps, more lucky individual h.is at tioce arrived at, are frequently so 
tike "public user," that the jury is deceived by their resemblance. 
Mr. Spence has extracted from I ht? Reports one or two initances of 
the kind, .tnd his comtncnt^ upon (hem are worthy the attention of all 
patentees. Previous publicilion in -t printed work of geijerat circiil:t- 
lion is another disqualifying fact — and the second treated of in Mr. 
Sp^ace's work. Lastly, previous speciScation, on which subject we 
extract tbe following observations. 

" But iu applying this priocipi^ to practical cases, it is easy to 8?e that 
(be quesKou mainly turns upon the legal suiSciency of the said specifica- 
liOQ : so that although evidence of public knowledge and public uier is 
■ot required (as we have seeu) in principle, yet m practice it is rcximl es- 
KUtiaJ from its bearing upon the question of sufficiency ; for if the descrip- 
lt«n of an iuventiua contained in an inrulled apecilication be unintelligible 
or impracticable, there is oo disclosure of a perfected iaveotiou. Now 
public ignorance and non-user are some evidcuce of this ; inasmuch as 
tliej give ri&e to the supposition that the specified plan did not answer its 
purpose, and for that reason did not come into use, nor become publicly 
known. Heoce it nsualty occurs that when a patent is alleged to have 
been anticipated by a former specilication, the patentee rests his cast* upon 
his evidence of public ignorance and non-user, unless be is quite satisfied 
that there ia no material correspoadeoce between the two inventions, the 
kUer coasideriitioa in such case atfurding ample t;raundB of defence against 
Mcb attack. It u a source of increasing dtfKculty to the paieolee that 
specifications are constantly being inrulled which may not attract public 
atleotiun ; there are also many in years past which are not known to the 
public in any practical sense, and are probably by uo means easy of refe- 
rence, owing to the vagueness and unsuitableness of their patents' titles ; 
aad yet these specifications when discovered are to be assumed us pub- 
lithiog to the world whatever they contain. According the legialulure, 
iCHSkbfe uf the discrepancy between (be principli of law that the inrulled 
specificatiou renders public whatever it contains, and the actual fact, sen- 
sible also of the occasional hardship to which such discrepancy exposes 
the patentee, has devised mrivsures for his relief, with the view, it wuutd 
appear, of maintaining tbe said principle iu its general applicability, but 
preventing it from pressing with undue weight in individual cases. The 
■easures for relief specially alluded to are those contained io the act S and 
aWilJ. IV. c. 8a." 

In tbe next division, we find good faith insisted on, us the first and 
stost necessary qualities of the specification. As by the nature of a 
patent, the public are restricted from benefitting themselves by an 
inventiun, without duty recompensing the inventor, it is but just that 
tti« «xact extent of the invention should be clearly known, \n*t the 
lorentor be rewarded for more than is lii« due. There is another 
reason, too, why the specification should bt* clear and accurate — and 
Ibal is, that the public may not be deceived as to the value of the 
Hung protected, and thus be deluded into cutabining with the patentee 
Io c^rry out an useless project. The next point to be observed is the 
Dfder of the specification ; — on this subject, as a remarkable instance 
pf :he perspicuity of our author, we ahall quotej from p. 78, the ful- 

wiflg passage : — 

*But we come now to that part of the specification which io a sense may 



be said Io be the most important of all : the part referred to !i the claim. 
It is here that tbe essence, principle or spirit uf the invention is stated io 
tbe most distinct lerm<). Th» whole of the furetjiiiii^ mat(er i» here summed 
up and resolved into its one idea. All the previous ile^criptioii of circum- 
stance comes now to be seen only as affoi ding a clue to the right inter- 
pretalion of this Goal deliaidon of the essential character of the invention. 
The rlaiin rightly understood is in fact the apecificaiuin; but then in order 
that it may be rightly uudersiood refereuce must be h^id to the antecedent 
matter: and it may indeed be said tiial the intelligibility of the whole spe- 
cification greatly depends upon the particular interpretation of (be claim 
which is suggested by «urb reference. It would be comparatively easy to 
discover what construction to put upon the claim pruvnJed all the furaier 
portions of the specification plainly referred to the main idea contemplated 
by the invention, l>ut smh construction becomes a difficult matter when in* 
consistencies are found tn exist on a comparison of some statements with 
others. So far as di(fii:uki«a of this kind can be overcome, (bey are some- 
times obviated by stalins; Ibe claim tir:jt in a negative form It is well to 
calculate upon every objeciiuu beiug raised to the speciticadon that bumao 
ingenuity cau devise: and accordingly it maybe foreseen that the true, 
distinct nature of (he invention is left open to misconstruction by a mere 
statement of what it is, since it may appear to be not only that, but some- 
thing more also, (probably of a prejudicial character) unless i;iiarded from 
such construction by a suitable negation. This course is particularly ad- 
visable when the patent is for a new combination of materials or processes, 
which in their separate form are old or not open to be claimed. Crane's 
patent is a case in poiut. It isdescribeil as consisting tn ' the application 
of anthracite or stoue-coal, combined with a hot-air blast in the araelting 
or manufacture of iron from iron-stone, mine or ore.' Now the patentee in 
this case, feeling (hat tbe ground to be occupied by his invf ndon is narrow, 
proceeds io his specification very carefully to lay such a foundation as will 
lead to a right apprehension of his real subject-iuaiter. He shows, that is, 
tbe importance in a commercial point of view of using (he stone-coal in the 
maouidclure of iron : and theuce infers that the abaadonment of tbe article 
after use (which he cites as a kaowa fact) was owing Io some imperfection 
in the means employed to adapt it to the purpose. He accordingly gives 
ioslntctions as to a practical mode of applying it to this U)4e, the esseQlial 
feature in which is the adaptation thereto, and combination therewith, of 
the hot-air blast. And after describing the mnde by which be had actually 
accomplished bis purpose, he says :— ' I would have it understood that ( 
du not claim the using of a hut air blast separately io the snieltiug and 
manufatture of iron, as of my iuvfolion, when uiicumbined with the appli- 
cation of anthracite, or stone-coal and culm : nor do I claim (he applica- 
tion of anthracite or siono coal in the maoutucture or snieltiug of iron, when 
uncomblned with the using of hul-air blast, but what I do claim as my 
invetitiuu isi tho applicatiou of anthracite or stone-coal and culm, combined 
with the using of hot-air blast in the smelting and manufacture uf iriiu from 
iron-stone, tiiiiie or ore, as above described." 

"The claim beiug in this form anticipates any objection that might be 
raised on the ground of interference with the Lut-air blast patent of Neil- 
son, except that Crane muit take a license from him to use that part of the 
Goiubinataon. It also avoids the objection of including what was known 
to bo old in the nianufacturo of iron, a^i far as u series of (it would appear 
unsucoe&sfulj etTurts to make stuiie-coal available for the purpose cotfd 
render it so. Kul it likewise sets at rest all uucerlainty as to tbe real 
subject-roatCer of tbe patent by the positive form in which the claim is 
stated. So that the whole effect of ihe claim may be stated as follows: — 
• Although the patent is not for the use of hot-air hy itself (that is Ncil- 
.lonV) nor for the application of anthracite or stone-coal without the use of 
bot-air blast (that has been tried and has faileil), yei it is for the applica- 
lion uf anthracite or stone-coal com'iiaed with the use uf hot-air blast for 
(be manufacture of iron.' And the only question that arises on the claim 
BO stated is whether the subject-matter of a pateut can ^taad upon such 
narrow Rrouod. To this question the Court of Common I'leas answered 
in the afUrmative — such opinion, in this case, resting upon (be fact that tbe 
balance of evidence at (he trial showed a substantive ellVct to have resulted 
from the combination, viz., an improved quality of iron at a dimiuished cost 
of productiou. It would seem lliut before tlie date of (his patent the ap- 
plication of anthracite oj stoue-coal to the manufacture of iron was felt to 
a desideratum, but one which was not attainni : the patentee, howerer, 
succeeded iu producing better irou at a cheaper rate by the use of this arti- 
cle. To what cause then ia his success aitributahle? The essential dif- 
ference between his mode of operation aud that practised by his predeces- 
sors was, that whereas they u»ed stone-coal uucombiued witb a hot-air 
blast, he used it in cumbiQatiua iherewitb, nnd this being the only essential 
diatinctioQ between the two modes, to such is ascriibed tbe difl'erence uf 
result." 

The next two chapters, on the language and description of the 
specificition, have reference to subjects uf SL-arcetv lesj importance 
than that on the order of the speciticatiun. We shall conclude our 
notice of the work by quoting from the final and recapitulatory chap- 
ter, the following jidmir.tble piece uf advice, winch alt patentees 
would du welt to consider : — 

" The argument of the section of good faith is as follows : the general 
form and cun!<ti(utmn of socie(y, with its laws and orders, have come down 
to ut through past ages with the authority of divine sanction ; it is tberr- 
fiire the duty (as well as interest) of all who enjoy the protection of the 
law to uphold i(a iu(egnty by honest cuiiipliarice with its eaactmen>8 lu the 
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■pirUu wpH Mthe letter— ijriinrinrp tr-'m wl»l<h principle for prlvHlveodt 
U wrong, Mfid, tircMt»6f wron^, ii.r* prfJimt iii tli*" long run, 

"On thit> ((roiintl it i4 coiiifiiilrd (hiii iluisr v^tio purpuiel^ exnKcera'e (»r 
dimioifih, nr iithrrviri»e iliMort tittf renl tuelit wIhlIi krr proper (<■ l>e imro- 
duGcd into the •(troifitMlioii rlrfrat Itirir avkti ettda MMtl grcall) iojiire Ibeoi' 
•elves by bluutiog Uteir wuve uf rectitude." 



Treatite on Meehamie$m By J. F. Heather, B.A. London : Jolm 
Wealp, 1817; rofd Bvo. No. I. pp. 43. 

To detfct and expoie error — no Ifss llun lo supply correct in* 
furmatton im all iubjecls connected with nfciLinicul scionce — is iIip 
conBtunt eode.ivour ,of the coiiduct<-n of this Journ>tl: nnd in no 
instance wfe we more ftircibly reminfled of the responsibility of our 
position, thnn when callfd upon to uuHlyse the metits ol I'ducntional 
workN profeivedlv ndafited to further the ends we Imve in view. 
Mr* Heulhi-rV treatise is peculitirly of this chiirarter; — his cliims on 
publio iittention re«t tniilnly on » prof'-i'S'ion of elementary preci«eness 
of style, u« will be teiMi by the following quotation from his |.irefiice — 
wlilch will likewise serve to indicate the general nature and pl<in of 
the pub! i cat ion: — 

•' In puttlDK Turlh • work in parts, it is not usual to make anjr prefatory 
reraarki, until the whole be coniplelrd; but as 1 thall introduce into the 
trestmenl of the lulgrrt, in its earliest stage, some new enuhciationa of 
Iniportunt principle*, and sliall endeavour to »how that con&idcrahle iniprove- 
uietitt ran bs made upon the manner in which this subject has been hand> 
led, by even its |{traie»t masters, I have (bought it mure courteoui to my 
readrri, thus rarty to cull their attention lo the influeoce which these priu> 
ciplea will exi-rcise throughout the subject. 

Mjr endeavour has liceii, in the first place, lo attempt, with what success 
oijr readers niutt judge, lo give clear and distinct definiliont of the tenns 
liier«a/t«r lo bo employed ; and, in the next, lo confiDe their use, on all 
oecaainni, strictly to the sense in which they have been originally diTined." 

In reply to all this, we are sorry to be compelled to state that the 
«uc('<-»n of Mr. Heather hiis been in an inverse proportion to liis pre- 
lenaiotia, thitt his detiuitiuns are not clf;ir and distinrt, and tliui lie 
bus lamentably lulled to provf — so far, at least, us lie himself it cnn- 
rrrnnl— IliMl " tunsiderable iBn»r<'vements can be mudt.' upon the 
manner in which litis subj* cl has been handled by even its greatest 
mtistvra." We «lo not deny thai Mr. Heather may be cajiable of 
dearly upprehmding physical principles; but \ve do most positively 
•••i«rt, I bat he i» utterly iucapible of putunR forth hi* conceptions 
fflthor nuirectly or in a manner iiilelligilile lo those amorg his readers 
who lunv have taken up the subject of niechaiiics for Itie firHt lime. 
iila pli(aa''olii^y i** inaccurate in the extreme ;— terms cunstantiv 
lujcur to which no di'lijtile meaning has previously beeu assigned ; — 
Itia di'Hnltloim ure eitlierold und well-known Forms clutlied la a new 
■nd looser ({arb,— or when original, f^inera ly iricoirect. 

t<i>«l, however, we be accused of undue st verity, wh proceed to 
giva extracts from the number before u«, — ^/uiniing out the various 
mat curai!lea Miid fallacies us they occur. 

ThH Aral four parugruphs of the introduction beiug purely meta- 
|iliyalcul, arc, perhaps, not atricliy uilhin the province of a physical 
rrltlijue. We must, htw^ver, object to the us»utnptiou of the im- 
Hiuiiitilllly of the law ol nature, as derived Iroiii the iinmutability v( 
||)elr l>lvin<* Author. The name lace that was smiling und beuutilul 
Ml llfleen la wilnklcil at Hfty ; — the ^ame leaf that was green in June 
U lirnWii III Novrmhrr ; — the universe is in u coutinuul state of 
«dlMhg«>« Wi>>« ihm, should the l.iWi> that govern this varying world 
Im Ihemsvlvi-B iiivarying? Why tnight i,ol the purposes ol Creation 
itrnianil lliut they too sliuulcr be subject to linie, Hud that by an tro- 
Uitilutde decire ul lite Creator? 

" While a OfiiiBin dcieriuinale point with respect to a body, always pre- 
•aivvt tb* same tiiilancr* (ruin llic ulfjects which surround il, the bi»dy is 
•aid lu ba at it<si i ami, witeu'thcac dtslancea undergo succeaaive variatiooa, 
ki Is sakd lu b«) III tnolion." 

'I'hla delinlllonis neither new nor complete: it is incomplete because 
M ki puit'ly gi'uinelrU'al, uiid eacludesiill idets of the mechanical con* 
••qu«iKes ol luollun. Suppose the earth the only bi^dy in space — 
livillivr ami iiui planeta riuting, to which to refer its motion; — then, 
•Otuirdiiig to Ibn aliuve U« linilioii, any point oo its surlace maybe 
■kill lu lie at ivat. Uul the vutiatiun ol gravity at thut point (sup- 
(ittaed neither ul the pulesj, arising from the ceutrifugal force, de- 
Wiunatmles that ihere luuat im u iutJti«'n of rulaiiuu of the earth about 
■ II aaia, nnd, tonsrqueutiy, thut the point in questiurt is ubsolutifiy 
inuvtiig, ihwugli, li-lailvrly tu th« other paits ul the earth, at rest. 

•* llixliea, bowflver dkff»r«ul la voluiue, upon which the laiue force pro> 



dnees the same effects, are said t^ contain the sime quantity of maUrr. 
Tlie quantity of matter in a body is edited ii» mass. Also, the grMter tba 
ntass of a body, ibe greater the numi>er of particles it is said tu coakaia." 

This definition Is sheer nonseose. What are we to underMaod bf 
the word effects ? Are statical or dynamical effects here alluded Ml 
If statical, behold the consequences «>f this certainly ik'W definition, 
."^oppose one pound of coals supported by d scuttle, and another by 
the surface of the earth ;— then the weight of the coals •' produces 
the same eflecls" — that is, the same pressures — on the scuttle oud the 
earth, — trgo, the mass of the scuttle is equul to the mass of the eartli, 
Whnt Mr. Heather probably means is this:— Any two bodies are said 
lo have equal inassey, when equal velocities are generated in them io 
the same tune, by equal, single, and invariable impress d forces, wliere 
by tquul impressed forces we mean forces that would cauH<' the tx>dies 
when at rest lo exert equal pressures agaiust fixed plane surfaces 
perpeudiculjr to the <lireclionof the forces. 

Vroia iui« dL-finitioii of tlu' word mass — combined with Ibe fae^ 
ib-dtthe dynauiicul nie.isure of gravity is the same fur all bodies — 
we in er t'bat ihi.- masses of bodies vary as their weights. As Ibis 
deRnition cannot be understood by the tyro until he becunviTSiinCiadh 
the various measures of force, and the third law of motion, it oiiglit 
lo be dtferred until those are explained. In the next uoutber of Hj«* 
Journal, we hope to lay before our readers u sbuit uccoUiit of tlw 
measures of force, — the laws of motion, — and the meaning of the. 
word muss, or quantity of matter. At present, we sU<ill cuntrnt oar- 
selves with stating where we believe Mr. Heather tu be incunecl, 
without any attempt at emendaiioD — from which, indeed, ibe lintts 
of u cursory review preclude us. 

" 12. Any two forces which are in equilibrium, when apphed to the saioe 
material particle ut any body, in the sama right line, iu oppusiie diicctiuiii. 
are called etjual forces. 

13. A fune which producea the same effect as two equal forces, apphed 
at the same poi»t in the same direction, is said to be iHice one ut (tir»e 
furces : a force which produces the saoie effect is three, is said to b« thta* 
tiuies one of ihem ; and so on. 

14. We arc tlius enabled to measure all kinds of forces, by uoita •eledei 
from the effects produced by forces of any one kind ; and it is fwuod uusl 
L'uiiveuienI to selucl these uniis Iroai the effects produced by the uKraciltut 
of [lie earth upon bodies Dear its suriuce. We tind, in fact, that all bodies 
near the surface of the earth have a tendeney to tall tonaids its centre; 
and wlien they do not so fall, we are enatiled, in all caseii, to trace uui a awl" 
ticieai cause which comiteracis, and thus holiis in suspension, the effect ol 
tins tendency ; but tkie uinineut we remove the counteracting c*iue« the 
budy liegint to fall, and coutiuuea to do lo, until it meet with some itew Qb- 
stiuctiuu. 

15. When tbii effect is entirely uDcottnteracted,the same velocity is alwass 
generated in the same ttmc in ait budlc^, whatever be ttieir figuics, vulumes. 
and masses. This force, then, is called gravity, and is measured by tbe 
velucity generated in a seouiuJ ut time ; and ibis measure is taken (ur the 
unit ut lueasure of all other furcca mLicIi ate nut iu e4udibriuin, and «bcu 
our abject, lunsequently, is to tiad the relatiuiu betwecu the loicca aod the 
Qiutiuiis produced. 

16. When, however, we apply a force to a body io the opposite direcliatt 
to grawty, su as tu be exactly lu equilibnuiu with it, and thus keep ttie body 
at icit, la Mbah caise it it said to support the body, we tiuU that the force 
so applied must be in exact proportion toiUe inaaa of the budy. Ibe effect. 
tlieu, uf gravity iu cuuuLeractiug the etfecU of llie otiier forces applied in a 
tiody, when it is kept at rest, is called ifie weight of that body ; and, lu tl>e 
intejstigatiun of the relations subsisuug betv^eeu the magniiuucs auU circuiu- 
stauces ul action of forces in equiiibiiuin, the forcea are lueosuted by lite 
wci(cnis of tlie bodies which Ibey will sujjpuit." 

This is a jumble of tnextricuble confusioti ; — the explanation of mea- ■ 
Buf'.B of force — a subject ol the first iiopoitance — is disposed of lO ■ 
about loTty lims, tJtie kind of loicu is debcril>ed ua produciug 
ett'ecls two or three times as much ua anotbei ; while the uature i-t 
the etTecis, uud their susci piibitity of lueasuremeut, are Jell entirely 
lo conjecture. '1 here are many causes followed by cliects, whicb are 
nut capable of being measured. Alcoholic liquors produce effect* 
which are uot capable ol being measured. We cauuut bjiy that A is 
three times us diunk as B, 

" Gravity, in fact, must be considered as acting upon every particle of 
whidi a budy is complied, and geiieraliug in each of these parlii:ics, la Uie 
same time, precisely the same velucity ; aud thus these patiictu UCilucr 
accelerate nor retard the tuuiiou of ouc another." 

— Another instance of the inaccuracy of our author. Thi» asserlioo, 
applied to rotating bodies, is absolutely uutrue. 

We have now arrived at the end of the uiruductury chapter; — lie 
remainder of the number contains uotliing vety urigiuat or very ii»* 
correct. There is u berce attack, uear the cuiiclustou, on Puiuuu,-^ 
iuuuded 00 a misappreheusiuu ol his laeuumg ; and an iiopruveuseut 
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i .. wic 3... ...h] part of Duchovli/s proof of the parallHoerain of 

fv.rc^a — »Ii!cli roi;«isla in uinitting it. On ihr whole, we iliink we 
!i ,^ ,' (>.i V jiislifird i.ur opinion tif Mr. Ilpalher's merjls as an .«ulht<r. 
II piissiiilK, as we li:ive ob«eTVfd belcre, Utdt it is lu Mr. 
- ioiilitltiy ii> wrilii.g — not lliinking — that liis defic»«*itcie8 
m* dui» ; — iw wliuievpf c^iu^e, liow^Vfr, tiicy Le i.sitigned, we fcbull 
n-ciciude by solemnly dertaring, in uld-ludy-plir.ifeulogyt tbut — A 
Tiedti»e ou M«TlMiiic!i, by J. F. Hfather, B.A., is a very inipropfr 
motk to put into the |j<<i)d»of young persoDM. 



J%» Great Britain, Atlantic SUam-»hip. Twentyfive folioi of 

Engrmviogs. LoodoDi Joba Weale, 1847. 

Mr. W««le ba» »t IfTigtb produced this long- promised wurk, but not 
!n the stnti* he at first intimated : biftrfosona lor not doing so he gives 
:'i i;i<i preliminary hdvt-rtiseinftil. "Tlie author," he siiys, "liud un- 
'■rt-ikeo to provide accurate drawings, wilha descriptive text, which 
I ' 1 AS toially disregarded, aUhuugh repeatedly urged, during a periud 
I i two years." Fur our own pari, we jtre at a loss to know who h.is 
the right to br called the author, or who the engineer of this vessel. 
F^erbapv Mr. Weale can hereafter explain,— or we may be induced to 
t*f a w^rd berriifier. 

The pLtes are gut up in Mr. Weale'a usual good style, and possess 
toffieieot interest to innke it a work desirable ior the engineer. We 
have views of the engines, the bailers, the screw, and some porliuris 
of tbe iroD'Work of tUe vessel, showing the juiuings of ibe iruu ribs 
sod plates. 
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CHAPEL OF JESl.S COLLEGE. CAMBRIDGE. 
Tbe following account of th" recrnt rritoratiDns in this lieaotifiil edifice 
ii p«n bt a correspondent of the jifhtnimm, with the «i>li9cii|ilion " D. S," 
Tl»e fellows nf ttie College have done wisely in entrukling the restorationi— 
■ot to t mere mason — but a very conipetvnl architect (Mr. Salvin), and it is 
to be hoped that no alteration will he made io the arrangcnipnts :— 

" It ii now more than a tweivenumth lincc 1 tranimitted to you an tc- 

w«it of the disenveries which have been niadf, dnrinjr the latt year or two, 

i»Ui«Cti»p«l of Jesui College, Cambridge; in the prugret* o( which so 

■iiK-b nf ilie heantiful architecture of ihe ancicnl Church of the Nuns of 

^ Biudegund. v^hich hid been concealed for tbe last 350 yean, has been 

oaee niorc tiffed to the admiring eyes tif the lovtrs of ancient Art. Since 

tJ«i lirnf. rnrther re»earch has hmnghl more nf the original featureo of the 

dia/ch 10 light ; so that, at the pretent time, suflicient data have been ob- 

ulMil fron. which to determine the plan, and in great meanure the architec. 

t«r»l char*ctrr, of the entire building as ii stuod before Bithop Alcock 

(jWfby »etiing an eiantple followed, a lew years later, b\ WoUe; at St. 

fnd'twides, Oxford) parrd off the excrescen<-e» to adapt it to the more 

dHJdrraie rcquirrmcntt of a College chapel. This interesting work has been 

d"rM>. «ith bifi uaual ability, hy I'lofewor Willis. U is said of Cuvier that, 

'gi*e him a *iiiji;le bone, and he would reconstruct the skeleton;' and those 

•ko have heMrd or read the Profrssor's Leciureson the Cathidrcls of Can- 

tcthurv and Vtmcheitcr »ill at once have discerned the same talent in hirn. 

t;i»e him • few feet of original waliioK here — a broken sbatt there — the 

fragment of a base or a hit of a strtngr-coursc in some out of the way cor. 

SB, where no eye less keen sighleii than his would have dincoverid it, — und 

is4lu«> lime he wdl thnw you what the whole building mu»t have been. The 

imlta ot bis inveAiigationis in the present instsnre have hetn laid beiore the 

rambndjre "ntiquarian Society.— and will appear as one of the numbers of 

fkea Transactions. Meanwhile, t may stste that ibis, which till within the 

list two years seemed to be a plain cross church without aisles or cbipels, 

■vwprovealo have been originally a ipacioui and magnilicent edifice — aa 

aaaplt of the purest early English style. The nave, which ti now short 

•nd perfectly (>lain, is shown to hate had aisles, the piers and arches of 

»hich were butlt op into Ibe present walls, and are now itartislly uncovered ; 

snd to hate extended muih further westward, into Ihe Master's' lodge— one 

if the piers being actually rfiitovered in situ m Dr. French's oven. The 

transepts had aisles or chapels opening eustwaid ; and the gable wall of the 

Mtrthern lran>ept wsi lighted by a large rouod-Lcaded triplet, which has 

been blocked by the College buildings abultinjt against it. tJn cither side 

of the choir, were two arches opening iniu aisles or chapeU; and the cast 

wall was pierced by a triplet of lancet windows with black panneli between. 

Pie shaiicred remains of the original architecture are of such exquisite 

Vauty, thM even had Bishop Aicock's alterations been in the purest tatte of 

liu day we coold scarcely have forgiven bim the act of n.unlaiioii ; but when 

we glance at the meagre, low. browed windows, flattenrd ciilings, and other 

inelefant-iet perpetrated by him, it must be admnied thai the good prelate 

was almost as muth devoid of ta»te as any whitewashing churchwarden of 

tbe Uat 6ftT yean. Of coune, ii n tain to hope to restore all the fallen 

|k»ri«s of itie cburcii of St. Ubadeguod. We ctooot eipect that the Master 



should give up bis bouse and his oven to reconstruct the nave — nteleaa aa it 
would be foi the purposes of tbe chapel of a by no means large college ; 
nor, however glaitly we should watch the restoration of so interesting au 
srchiiecliiral monument, caP wa desire it. Still, it is cbeeHng to see tblt 
what IS piaciical'le is being done, and that more is in contemplation. The 
eastern aitle of the northern transept and the northern aisle of tbe choir 
have been rebuilt under Mr. Salvin's directions; and the arches opening 
into them — which were discovered built Up in the wall with scarcely * 
(iioulding injured or a point of Ibe dng'i-tooth broken — carefully restored. 
More beautuul early English arches than those in the choir it would be bard 
to discover ; and ilie pier supporting them is a most gracclul combination of 
fdui lylinders, contraitiog very remarkably with the sturdy little dwarf co- 
lumn hioughi to light in the transept. Mhen .be no lens beautiful arches 
on tbe south shall he also opened (a work which I trust is only deferred for 
a short time), the present poor flat ceiling he replaced by tbe original high- 
pitched roof, the wiry Tudor tmciflg of tbe east window make ruom for the 
triple lancet — both of which latter alterations will, it is understood, take 
place in the course of the ensuing summer — and the paltry fittings of 
painted deal shall have given nay to the rich oak stalls which are already 
being carved after tbe original model (one having been, fortunately, pre« 
served in tbe Lodge when tbe chapel was ' repaiied and beautified' in the 
dreary last century), — 1 know not where we shall be able to find a more 
exquisite example of the pure and graceful aichitecture of the thirteenth 
century, or a college chapel (with tbe exception of King's as beyond all 
comparison) more beautiful and interesting. Uy the munificence of tbe 
Master, Dr. French, the four lancets to the north will be Qiled with stained 
glass by Wailes, — and tbe eastern lancets will be similarly decorated. Tbe 
glass in the present east window will be removed to the large window in 
Ihe south transept, which is well calculated to receive it. It is alto gratify- 
ing to be able to state that the spiiit of improvement hasutended from the 
fabric to tbe services of tbe chapel : an individual member of the College 
having offered to present an organ, and to (rain and endow a choir, which 
will be accommodated in the aisle recently constructed. Tbe same generoui 
benefactor has presented the college with a statue of Bishop Alcock, — which 
DOW fills a niche in the tower over the great gateway. The impruvemeot, 
both in effect and in meaning, is immense. 1 trust that the college will 
carry on tbe good work of restoration by banishing the sash windows and 
replacing tbe mullioni, at Icait in the tower windows, if not in tbe whole 
ffvuu It is too much to hope for tbe restoration of the original propor- 
tions of tbe fa9ade by tbe removal of tbe upper story ; — which, as may be 
•ecu from Loggao'a View, is a later addition, sadly iuterferiog with the dig- 
nity of Ihe tower gateway. Much, however, has been efTected in a most 
praiseworthy manner ; and it is to be hoped that those to whom their col- 
lege is au uiiject of alTecliunate pride will come forward to aid in the com* 
pletiun of a work so interesting as the restoration to its original dignity and 
beauty of tbe chapel in which Cranmer and Fearson once worshipped." 



CANTERBURY CATHEDRAL. 

At the Archaolofrual Institute, March 5, Frof, AViLtis delivered a lec- 
ture " On (Ac CoNientuaf Builmngt uttached lo the tutheitral ul Canter' 
iturtf," when tbut beautiful ediiice was ibe church uf the Beuedicliue mo- 
uaeiery there. Ht> hud given, he said, to the (jHtbedral, on another occa- 
»)ua, an entirely ^'parttie examiiuatioD ; and it was not bis intention lo 
allude lu it at ail, but be sbuutd loutioe the ubservationB which be bad to 
oiler lu the remain!^ of tbe conventual buildiiigs. Ibeae were luleresimg. 
though, unfortunately , cuucealed, lor the most part, in the gardens and pri- 
taie aparlwcutA of th« cauoiiB ; but every opportuoiiy bad beeu titl'orded 
bim fur making a carelul survey of what lemaiucd. Tite result uf his ex- 
ttuiiuatiou wa:inow before them ; aud, though iutereaiiui; in itself, he should 
not have engaged tbe uUeoitou of the mceiiug on tbia occasion, (/ut fur the 
curious eluciOuiiou which tbe existing remains receive (rum an auiicut 
drawing in a I'ualter ple^e^ved iti T nnity Culkget Cauibndge. I'hia 
drawir.^ waa eugr»%cd, but not very well mjgraved, lu tht.- aeLouU volume 
uf Ibe *' VetUbta Muoomenia." It has tiiiherio guue Mtthuut a Oiinie <fur 
uoue is given) ; but the reeolt of his reacaicheb would show that ii was 
meant lor tbe Beueiiicline iitooaslery at C'aulerbun, aud made some tiiue 
between tbe draih of Anselm and the lire described by Gervase ihe Monk, 
to 1174. Of tbia drawing he had made hu enlarged aud accurate copy i 
and hia object was, lo show the extreme baelily of tbe drawing and the i»> 
lereatiug Ulustratiuu which it receives from the staliered ruius that atill 
retuain. It would be observed, that the drawing in ibe Psalter was a kind 
of birdVeye view ; and Uiat (lie monk by whom it waa made was uu great 
muster of tbe rules of perspective — tor some uf Ihe buildiuga are drawn 
upou (heir beads, aud others upon their sides ; hut still, it was easy lu uo- 
deraiaud it. Heie, lu tbe monk'* drawing, is the church of tlie muoasicry ; 
— Iierv the outer W'ulls and principal eutruiices; here the chapter-liuUke, 
ciuifllers, releclory. doruiitory, uecessariuui, kitchen, brew-buuse, bakc- 
huiise, granary and iiitiriuury ; — here the piior's house, the apailmeuta of 
the guests, tbe ball or re(eclur> lor guebts, the cemelrry and the casleliuui 
aquie, — by far the most curious part of (he whole drawing, because it lu- 
forms usuf the ingenious and admirable cuutrivaucea uf the muoks fur lh« 
tborougb supply oif ibe wbule uiouiuiery with water. Tbo Nonuan gate- 
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way, the principal entrance to the monastery, — represroted in the drawing 
of the mouk — still reniaios : and he did not know a more beautiful exam- 
ple, though somewiiat altered in the upper siory and disfigured by minor 
additions. The gate of the cemetery no longer exists. The cloisleri in 
the drawiag are Norman, tbouKh now Perpendicular, uod with some 
traces of their Norman origin. The dormitory ruutiinK from the cloisters 
was 145 feet b; 80 ; and the Norroaa piera of the substrucliooi, wiLh soine 
of the N'oruian wiudowM, sUII remain. In a private Kardeu belonging In 
one of the canons is a Norman cloister, very little known, but a beautifully 
simple piece tif architectare, more like an Italian ciiuroh or one o( Wrea'n 
or IniKO Jones's constructions, — and a curious example of the slight sepa- 
ration between the IlomaoeHque and the style from which it was immedi- 
ately derived. The necos^anuni (now (he site of tiie house of one of the 
ninor canons) was 130 feet long, with fifty stone seats on each side, and a 
drain under each of the aisles. The place was most iageninusly draine<l 
and veutilaled ; fur the monks were iu advance of the re^t of the world not 
only in learning, but io the conveniences and comforlA of domestic life. Of 
this oecessarium certain Norman traces remain. Of the refectory, only 
two sides are at present standing; but Iraceij exist of a Hue octagon kitoheii, 
of a brewhoiise, bakehouse, granary and iuDrmary. The infirmary was a 
building complete in itself; having a chapel, hall, refectory and neces- 
Mrium. This vvas generally the ca^; and he would remark, in passing, 
tkat the whole establishiueut of the sick at Ely has been called the early 
church of the Cathedral, — -when, in truth, it was nothing more thau the iu> 
fimiary of the sick. 

Of the priur'a house erery portion has been aweptaway except a cloister 
under the prior's chapel. This house would appear to have been so in- 
geoiously situated and contrived that the prior could see from his own 
house the priocipal attars of the church. Of the rooms set apiirt fur the 
gaests a Norman gateway still remains; and the hall, or the refectory for 
the guests, has been floored and fitted up as a residence for one o^ the 
minor canons of the Cathedral. — He would return to the subject of the 
distribution of the water; and would first direct attenlioa to the number of 
straggling lines running about the drawing of the monk — sume green, some 
red, and some yellow. These were water-oourses — for the drawing would 
appear to have been made to show uot the elevations of the monn&tery, but 
the machinery used fur the distribution of iho water. The canons of the 
Cathedral are still supplied by wooden pipes from the reservoir io use 
when the ilrania^ wna ruiide. The re.servoir was about a mile out of the 
towQ ; tujd the watercourse led to a ctrcniiir building at the end of the 
beantiful Norman cloi4ter to which be had already referred. This circular 
buildmg has hitherto been called the bitptistery — but it really is nothing 
more tban the casiellutu nqxt.v uf the drawing; and on a minute exataina- 
tiOD he discovered, on clearing the rubble out, the hollow pillar in the cen- 
tre (represeoled in the drawing; by which the castelluiu aqua; was supplied 
with water. 



REVULSION IN THE MANUFACTURE AND TRADE OF 
GOPPEB. 

The copper mines of Cornwall and Wales have, hitherto, yielded 1G,000 
tons of cupper atiuually ; for which, however, I'O.UOi) tous of ore were 
required, as they do not yield more than an average of U) lb. per cwt. 
These oiines will no longer be able to competo with those of other coun- 
tries, discovered or even worked at the present moment. We allude chiefly 
Io the South Aostraliati mines; the mure so. as their riches seem iaex- 
baustible, and lay so clu^e to the surface, that their working will require 
little akill and expense. In lb-15, the lirst year these ores were brouglit Io 
England, their value scarcely aiuouuied to tlltj.OUU, while last year it had 
extended to £100.000. It would, perhaps, have far exceeded this sum, 
had not the simultaneous discovery of gold diverted attention and capital 
therefrom. It i* to be expected that the great ioDux of emigration to that 
qnarter io general, as well as the aid of German (Freybcrg) miners, Mill 
MOO enable the colonists to have their own furnaces, and supply the mar- 
kets of iodia and Chiaa, which bilberto have been partly supplied with 
copper from England. 

The mines of North Atnerjca are next to be alluded to, which wi-re 
known even so far back as when the Jesuit Charlevoix visited the^e 
places, where (the norlh-west lakes) he says copper was made into cko'IIu- 
•ticks and other church iniplemeuts for the me of the missions. Io 1773, 
tt British copper-mine company was funned, but the succeeding revulutidu- 
ary wars and territorial disputes rendered it ineffective; but, of late, mine 
thau a hundred mining companies have been formed ou Lakes Huron aud 
Superior. The American press is full of the praises of the riches of 
these parts in silver aud copper; large masses have arrived at nustnn, 
where extensive smelting works are being established, which will make 
this place the Cornwall of New England. In other parts of the United 
Slates also, as in New Jersey and Miasouri, vast layers of copper bave 
b«eo discovered, at which latter place, the mine of Buckeye yields already 
It loos of ore daily, contaioing 97 lb. per cwt. of copper. 

The prospects of Canada are equally cheerful, and the strata of this 
part of Lakes Huron and Superior are very profitable, and companies 
have beeo formed both in Montreal and Quebec, whose surveyors were 
f*r/ active last season. The Quebec society have begoa operations at 




Maimaase, and the first samples of ore yielded a gross aversg" -'f *" '*• 
per cwt. of copper. The society of Muutreal have begun thr < 
uf furnaces and pounding engines on a Urge scale. Their sur«' 
found large lumps uf copper, one of which weighed two loos, aud •raut* 
of that metal GO feet wide by 70 fe«t deep. The ore is conveyed throng 
the lako!« and canals to tiie St, Lawrence, and it is intended Io cut a oe« 
canal at the Sauh Ste. Marie, where the cummonicatioa between the Hu- 
rou and Superior takes phice. As (he miuf district is a very barreogiK, 
profitable einploymeut will tlius accrue to the surrouDdisg cotD-growiiig 
lands. 



THE CENTRAL SUN. 

Although it has been knoivit that the sun is merely the central body 
of our plaueury system — yet, it seems thi«t it is Mtidier's discovery, which 
will bring us somewhat uenrer to the elucidaliou of (he form, extent, aad 
the itratijicittion (altogether — orgaiiUutioH) of our whole etutmie systen, 
— such, at loa^t. us it i» accessible to hujiian ken, prefnt or future. The 
diriciivery of Miidter has already done ito much, as to afTurd us some fixed 
point from which the furm, extent, and s(ra(i/fca(i<)ii of this huge system 
of star molecules can be ascertained, measured, and laid di>wtt ;<— alihuugh 
it is obviiius, that if any one had, by means of mere speculative ioductiiw, 
begun to extend the hitherto calculation or construction of our comniMi 
orreries — that is, constructed au orrery of all the known fixed stars — ih* 
central sun in the Pleiades wuuld have been arrived at. ipw facio. Bnt, 
i'r.>f. Miidler's central son is (by his own statement), nnt ilie r«sl c^oUil 
sun, HS he excfac/^s from his system the Dlaffellanic clouds and other nu- 
merous star-nebuliB. Then, therefore, only wlieu these va»t accucQulatioot 
of milky ways will have beeo properly observed aud sluuied. tha lru« 
central star of (he cosmos will be ascertaioablK. But, even now, the cal- 
culation and construction of a world's orrery is becoming a great deside- 
ratum. The scale, certainly, as we have to deal with 34,0U0,0aj of pa- 
rallaxes of the sun — will be a dillicult task; still, it is nut au niacb tlw 
laying down of single stars (evanescing in audi space»), than the cuiill||ar4- 
tiun and stratiticatiuu of what Miidler calls '' ringii and layers" uf stars, 
which will be ihe most important. It is impossible, in viewing lhes« sub- 
jects, nut to think of the nwcro-cosiitoi of the ancients, or still in if* »' 
what Pliuy conjectured on this huge wurld-system, in saying — '^ .Muudum 
— 3IIU quod alio aomiao Deum nuocupuri fast est." Lib. II. 1. 

J.L T- 



THE RECOVERV OF THE SPHYNX STEAM SLOOP. 

The recovery of the Sphynx sttjam-sloop from the fate which was gen*, 
rally predicted for her, has reflected much credit on (Juptaiu Austin, U.K., 
Commander Calliu, Lieutenant Thnmpsun, uf Hip \ ictury ; Mr, Kellsniy, 
assistant master attendant of Portsmouth Ouckvtird ; Mr. KiddUcnmh, 
master; and Mr. Mallard, second mH»ier of the M. Vincent, ;i> 
cers and men uf the royal uavy,ttud Mr, U atts, aK&i»tunt niuBtcr .>- 
of Portsmouth Dockyard, to whom was entrusted the task of > 
this hue steamer from uli' the const at ihe back uf the IsK 
where she stmuded Iu February la^t, dunnx a fuie;, I| la iiiij 
commend too tiighly the exertions of all engaged lu (be arduous u*k.ati<i 
Ihe cheerful tuiimier in which they endured all surts of privations. Cum- 
inander Calliu, of the Scourge steam sloup, was liriii sent 
tiug olftlie Spliynx. He at once saw the necessity of \. 
and iiiimediaiely applied to the Portsmouth duckyurii, wh- 
Parker ordered Mr. Watts Io go to her, taking 50 mcoh rcut 

deparlmeuts ; and no time ^vas lost iu couiiulling on Ihe b< .. > ^ be 

adopted. It occurred Io Cummnuder Caffiu that they sbuuM «taii lU^ n 
selves of the paddle beams and framing to apply buoyant vessf-ls of m.ik- 
kind underneath, aud Mr. Walls thought a raft of casks or uf i^i 
answer Ihe purpose. The dilliulty, however, ol lashing nr un 
togetlier sufficieully bccurely to withstwud the immense force of 
aud breaker^, so comraou otT Ihat part of the island, was seen, 
maoder Catliii then sug^eiited the London barge, decked over »'< 
as camels uiuleroeath the puddle'-buxes. On this the framing was iiuBie- 
diittely plnnned, aud Mr. Watts's designs were received at Part*moMlH- 
yard, where it — tugellier with the barges — was prepared, tn l 
tempt with these bikrges they failed, iu consequence lu part of ■>! 
having received injury fur want of stiflicient security. Urifortii,.,..,^;. 
forged ahead, and the pump, winch prujecled up through (he deck, camr 
in cuutact with one uf the (Jearer^ uf the framing, and ripped up a porucm 
of it, which caiiseil it to liil. Hut even if this accident bnd not happeor^i, 
(he change of weather would have defeated (hem. They profited by this 
experience, and Cummauder Calliu having lef(, Mr. Wads wnut tu work M 
remedy and improve on the first attempt ; aod Caplaiu Austiu having sr- 
lived, determined on carrying out the plans agreed upon. The barfc* 
were fuund iiul to pussess sutticicMit buoyant power, and cousequeoily (bey 
were raised upon so as to bring them up tu about I4U tons. Mr, Wans 
found that the nose uf the veosel, in*teiid of being lifteU over Ibe r*«f>al 
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^■iolu or b«nks. was rather forced iato it by tbe downward action of the 
^■■blM «irb<ro bove upon ; to obviale this he bad a third barge or camel 
PpNpapptl, wiih a rranicwork at the extreme end Bufficiently high (»» shown 
l^ia the «nn<fse<l eucr»viD»i), ihat when the cablei, hawter*, &c.. were car- 
ricd over ii, iltit dowriwunl action, iiistea'l of depressing the vessel, sbould 
i fnim- rlfect. To acconiplisli this he piared at (he oppostite 

i cad '•' ply secured to its dt-ck, two slroDf; pieces of timber, 

;..., ..^;.itJer for the stem of tbe vessel to paan bctweeu tbeni, 
,thef furkeil the stem. Attached to (he stem, imniedialely over (his 
a atroa^; cleat on each side. By the depressing of the eod od 
bieit tbe frame was placed the end next tbe vessel was raised, aod ao 
ipwani pr^Fsiire on the cleats resulted therefrom. Beyond this a great 
p|Oftiao of the buoyant power of the camel came inio operation. The uo- 
' aulatiuos of tbe sea aUo coolribuling to increase its eflect. 
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Tbe Spbyns, cleared of everything except her engines, drew itpvrards 
n(»« feel of water; and the reef over which sthe was ullimntdy carried 
bid BOt mor« than six feet on it at the lime. She bad twice before been 
bioaght up (o this point, and could not be got over it ; but on the 3rd iilt., 
b? thejomt effects of tbe camels under lite paddle-boxes— the one ntrainst 
(hf item, oicktiamed the dromedary, and the two tiers of casks (alias 
boiU), under tbe bottom, and main strength in lipavinR, she effected the 
fUtkft^ The outer shoal or reef, on whirh llicrt- was only about six incbea 
iMR water thao on the inner, brought her u|» again. The purchases bav- 
Uifbreo perhaps preniiiturely detachul from the vessel, not expecting that 
xiktj would be further required, they iinpede<l the progress of tbe vessel 
"»tf ibe Intermediate flat, and wo«tld perhaps have prevented her reaching 
ihf outer reef in time lo get over io ihat tide, so that the result would have 
liivi the same in either case ; thus she was not got entirely over these reefs 
bthn ten u'clurk on Thursday morning, the 4lh ult. 

The ** recov«Ted"Sphynx was then taken into the Angle Dock nl Ports- 
■wib.on {Saturday aficrnotin, the (i(h ult., wh<»n it was stated that tbe 
»«w«l was much strained, inasmuch us the bi d-jilate and condenser of th« 
ragines were both broken, the former in several plttces. The kelson bolts 
•fretli<o several of Ihpm started up by her thuinpicg ou (ho rocks. The 
•vfines and iMiilers have to be entirely removed to rt^puir the injuries sus- 
i«tiird by the keel and bottom plankiitg. The lower part of the knee of 
ib<! bend was carrieil away on (be Ulti of February, by (he chain cable, 
• ben the re*sel went broadside on ihr shore.— Th<« Sphynx was atterwardii 
bftwght round to Woolwich, whera she is undergoing repair, aud (he en- 
P0f» ure in tbe hands of Messrs, l*enn, of Greenwich, who recently con- 
tiricted tbe engines, whkb are of the ojcitlatiog principle. 



THE NEW PL.iNET. 

At a meeting of tbe Atirnnomical Society, February 12, — Capt. TV. H, 

jfcjtk, U.N., I'lesidedt, iu tbe chair,— The Report for the past year was 

I tnwMled by tbe Council, aud read. — On the motion (hat it be udopted, nn 

MirKlmenl proposed by Mr. Rabbage, and secoptded by Dr. Fitton — That 

tku meeting express their deep regret that the CciunctI have not awarded 

t>ic .Society's medal to M. Leverrier, for his publicalion of the greatest as- 

ItXwuiBicai diiicovery of mo<^leru limes — was ucgiitived. A second amend- 

I Bal proposed by Lieut, Kaper, and secunded by Oapt. Bcthuue, — Th>«l 

litli Ibe opinion of the meeiiug (bat the uupreceJented discovery of a new 

f>linet by theoretical researches, and the aiknowlelgi-d (ille of M. Lever- 

rirf to the honour of that discovery, demand tor him some special mark of 

tli« spprubation of this Socie(y ; and it lie recumuieudcd to (he new L'vun- 

si lo convene a Special U^'neral Meeting of (he Soricly, oo as early a day 

aaiay be convenient, for ttie purpose of suspemling Articles 2, 3, and 4, 

Itf twclion l<> of the Bye-laws ; and (hni (he printing of tbe Report be de> 

ifrrretl till the subject shall bitve been bmnsht under the con»idcration of 

icb iljpecial General Meeting — was nfgulived. A third anirndroent pro- 

icd by tbe Ktv. It. Sheep^baoks and seconded by Mr. Drach — Tbtt( a 

BCial General Meeting be called to consider the propriety of granting a 

Jal lo M. Leverrier, for his researches respecting tbe planet cin-rior to 

t, and a medal to Mr. Adams for bis researches oo ihe 8»nie suljt.-ct 

)%Uo oegalived. A fourth nmendiiient pr<!podcd by the Asirouomer 

•nd seconded by Dr. Lee — That a Special General Mee-lirig be 

ifrd after the ordinary Meeting of March la, lo consider the following 

ndMliuns : — That so much of the Byolavr "S relates to the number of 

ila wbtvb way be adjudged io any one jear, tbe time of giving notice 



of the proposal for a medal, tbe time of adjudging Ihe medal, and the time 
of presenting the medal, be suspended vr« h&c rice ; That the Council be 
atilhoriBed to award two (or more) medals, if (hey shall deem it expedient 
to do so ; That the award of (be Council be communicated to the Society, 
and that the medal or medals be presented at the ordinary meeting of 
April 9 — was carried. 



BUDDHIST ARCHITECTURE. 

At tbe R»tfal Asiatic Soeieti/, Colonel Sykes read an extract from 
a letter received from Captain Kittoe, who baa been making »ome 
recent antiquarian researches about Gyab, anci'>ntiy one of the scats of 
Buddhism, described by Dr. Buchanan Humilton, in ihe second volume 
of Ihe Society's Transaction*. Capt. Kittoe sintes that he has found Ba<l 
copied a number of iuscripiiona, some of wbich be promises to s«Dd to Col. 
Sykes ; and that he has heard of others, some miles inland, never yet seen 
by any European, which be intends examining. He was unsuccessful ia 
his search after remains of Buddhist architecture, having met with but 
four or five frogmmts; but be found a great number of small sculptured 
stones, wbich bethought were miuiature chaityns or shriut-s, a skelifa of 
utte of which he forwards ii> his letter; the base being a cube, the upper 
plane surmounted by a hemisphere, from the apex of wbich rose an ube- 
iiek. In each of tbe four vertical fuces was a compartment, containing a 
fi;;ure of Buddha, the figures indifferent attitudes; and he states that such 
stones are found, not in Behar only, but in Cuttack also, where he has 
seen several. He remarks that they resemble closely tbe pagoda at Rau- 
gooD, where five bairs of Buddha are kept as relics. Many of these are 
of elaborate workmaaship; and some have imnges of Buddha in various 
posrures in the different compartments; generally bitting with the bands 
folded, but Eoinetiroes erect ; and a few seated on a bench. One of them, 
nbich he has io bis possession, is inscribed with the usual Buddhist for- 
mula, ytdhnrma hrtu prabhava, which is decisive of its appropriation. Col. 
Sykes observed that these cbaityas io all probability are representatiooa, 
or (he identical shrines seeo by tbe Chinese traveller, Fa-bian, at the b«- 
gioniag of the 6tb century of our era ; and afford a valuable attestation to 
his truth respecting the then existing belief in the four Buddbas, the pre- 
dfcttsora of Sakbya. 

Captaio Kittoe believes the present temple at Gyab to be less than GOO 
years old, and to have been built for tlie joint worship of Siva and Buddha. 
He thinks he shall be able to trace the amalgamation of the sects by their 
sculpture ; and be is preparing lo make drawings of tbe most interesting 
of these relics. Captnin Kittoe states Ihat be has discovered another of 
Atoka's pillars, at Bukrowe, Ihe site of an ancient city of the Buddhists, 
OD the banks of ihe Lilajun. It was broken, many years ago, into three 
pieces, one of which was brought (o Gyab by Mr. Bodham, and set up ia 
the bazaar, where it goes by the name of Bodbam's Folly, an apt illustra. 
tioQ of the light in which the natives of India, and too many of our own 
ciiuntrymen, regard the preservation of such remains of past ages, from 
which alone the recovery of any portion of the ancient history of the coun- 
try can be expected. The Raja there suggested Iu Captain Kittoe that he 
should make rollers for the ronds of the fragments of tbe pillar I Ona 
piece of the pillar, the base, is ulmost entirely buried benealb the surface. 
Cap'ain Kiltue is about to dig it out, with a view to its preservation. 

Colonel SykHB remarked that this discovery affords another proof of Fa- 
bian's fustworthinesi^tas it has brought to light another of the pillars meu- 
lloaed by him, but which bad bitherlo escaped notice. 



LITHOQHAPHIC STONE IN ARABIA. 

At the Royal Asiatic Society, the secretary read a paper wbich had 
been furnished by tbe Huu. East India Company, contsining an account 
of tbe discovery of a quarry of good lithographic stone on (he southern 
coast of Arabia, wbich tvitl be a^aildble fur our presses in Bombay, aud 
other parts of India, which at present import a consideraUte quuiitity of 
Ihut kitid of lioifstone from the quarries of Germany. The discovery is 
due to assistant-surgeon H. J. Carter, who is employed iti the survey of 
that coast. In the course of bis duties, lo tbe N.c. of Aden, Mr. Carter 
found that Qiucii of (he land was of calcareous formation, of various scries ; 
(he limestone was of a very fine grain, which induced him to gather some 
spf ciinens, and forward them to Dr. Buist, of Bombay, for the purpose of 
tryiug their quultty in lilhugraphy. Tbe stratum composing this fine- 
grained stone lies three or four miles inland, and close (o (he stinitnit of a 
deiceat, down which (be blocks might be rutlcd, with very little trouble, 
close to (ho water's edge, where they might be immediately shipped. Tbe 
iuhubitAnta of the country, though somewhat fiirce, arc easily mauaged by 
proper treatment, and would readily prutect persons employed to work the 
quarry ; and Mr. Curler suggests that means should be taken to ascertain 
the quHiility of produce the quarry is capable of yielding,— an invesligatlon 
whicli his dutit-9 tiu Ihe survey did not allow him leisure to pursue. 

The report of Dr. Buist was very favourable to the quality of the stone. 
It %vas repeatedly tried, with some distidtentages, upon the nauve presses, 
aud found lo take the drawing wilh perfect facility, and to print with a 
purity uut surpassed by tbe very best sloneu imported from Munich. Dr. 
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Buist giyet some aocoant of the native preMt^s, of which th<>re are above n 
doz<!n in Banilmy alooe ; with driails u^t to the expense of qiiarrjinK and 
freight, uad (he prolj.tble price uuil cciii!kuiii)jt)ou iu Intlia; ami is of oinniod 
that the atone miftht even be aitvantuiSeouiily carried to EoKlaod. lit* 
concludes with recomniendinf; the Iiulinn j{OVt-rnmi-nt tu direct a few luij« 
to be brou;;ht tu BomUa) for thn porp<i»e of muiiini! the eipehment on a 
larger scale, by tlie first vesisrl in their aerrice which may chance to t>ti in 
the neighbourhood of the rock. 



COPPER MINES IN ARABIA. 

A paper from Mr. Carter wa» read at the Atialic Smety, •' On tht Cnp- 
per'tninti cm the istund of Mn»»eeru, on the c^mt of Arahin," which he hurl 
been induoedi losear<:h for in couiiequence of reci'iviriii; itidirnialuin thiit the 
Pemiatta had lormerly wrought copper mioe» in the iblniid. He hud inude 
•everal atletnptd to fiiid the mine^, but without auocep*; the natives denied 
all knowledge of their exi^tenre ; and he was about to reliriqoish (he 
March, when, landing one moruini; in th'* month of February, 1810, on the 
weBternnio«t part of the i»land, he accidentally fell u> with some pHiche» of 
blue carbouate of copper, — a iiperiinen of which was laid opou the table. 
Mr. Carter, now conlident of fiK'cess, at once proceeiled to search ihc 
oeiKhbouriiood. He soon fell in with some old snieltinK places; and int- 
mediately after fiiuurl the vein itself, with the luitierHl in «tf«. After de- 
scribing the n'lture of the mina, which apppMrs to have been little worked, 
Mr. Carter slules that he afterwards fouud copper in other places ; and 
that the inhubitiints, findiuK cooceatment no longer possible, di»corered to 
him, of their own aroord, other veins and 4m>'llini; pluceii, which they smd 
had been built by the Ferint;hees. Mr. Carter einles.ihitt the inhnbitunls, 
thoug^h at first fiercely opposed to the landing of the surveyintf purty, wre 
sooo concilitiied ; and that the utmost goodwill subi^equently prevailed 
Hniooi; them during lite whole lime the vp^tsel remained in the neiglihour- 
huod. They are very steady and industrious; and tbeir habits are in de- 
cided contrast With thos4? of the Bedoninsoo the iimin land; and be is 
quite satisfied that any attempts to work the inioea would meet with every 
assistance lo the power of the natives to atlord. 



TYRE AND 8ID0N. 

A paper by Capf. N^ewUol-J whs ri*ad atthf> Royal A$iatic S^>ciety, ** On the 
moftntniniiHK cnuntry bflu'eeit llu coa»ti of Tyrt and Sidan and the river Jur- 
i/an," a part of Pdlesline hitherto almo.'tt a vouipleie blank in our maps. 
Captain Newbold proceeded in iHI.'j from Tyre to Baoiwis, and rcturued 
from Haiil>ei-t and the ca$tle of Mhukif to Sidun. He tlmi traverned the 
country in two direciiaos; and brought back with him a copjun* list of 
geographical naioei. in the original onlioit>apliy, most of which are wanting 
in Mr. Simtli's valuable ratnlnicne, The country is divided into the dis- 
tricts of Llsh-8hukif and Beshareh ; it compreheuds an area of AGH square 
miles, being about 'i6 miles from north to south, and 18 from ea'«t to west. 
The shore district is the celebrated Fhneuiciau I'Uin ; it rarely exceeds 
two miles in width ; and in many parlii the niounlaiti^ come down clode to 
the sea in bold precipices. The maritime tructs are undulating, and vary 
in elevation from a few feet to lOlJ yards. The inland portiun ii rtluuit 
VOO feet hi|i;h ; reachin;; iu s<mie places to oeitr 4500 feet, aa<l separated 
l»v very narrow valleys, which are extremely deep aud precipitous. Twu 
rivers, the Litani (the uiicimt Leontes), and the Lohrani, pni*s thmngh it 
to the sen ; and a number of small rivulets, running to the Jordan, dram it 
towards il*e west. The principal rock is the murine limestone of Lebauun, 
penetrated by extensive dykes of basali. accompany iog lines of fracture, 
which appear to be connected with the fearful earthquakes of which the 
countr> has so frequently been the theatre. The crater of an extioci vol- 
cano, with its sleep and rugged aides of lava, and evident traces of former 
action, were seen liy Messrs. Robioaon and Smith, and deKcnbed in thetr 
work. Much of the country is caltivated ; wheat-fields are uumertius ; 
and the vine flourishes in the Tolcaoic soil : cotton also grows, bui the 
staple priHiuctioos are wheat, roillt-t, beans, tobacco, aud lentils. The 
population amounts to 1S,000,— atM>ut thirty to the square luitc; attd i» 
coiiipotied of Greeks, Druses, and Arabs. Captain Newbold exxinined the 
cavities in the coast which have been taken for the dye-pots of the T^nan*, 
and found them to be nothing more than natural rock basins, excavated by 
the action of the tide. He says they occur all along the coast of Syria, 
from Gaza to the Orootes. The old city of Tyre is buried under the sands , 
and furtni ati inexhaustible quarry whence materials are dmwn lo build 
•fld enlarge the cities io the viciuity. Captain Newbuld saw a beautiful 
marble torso of Miaerra, as large as life, recently found aniun^ the ruius, 
and DOW in the possession of a native of Tyre. He communicated the i ir- 
cumstance to our consul at Beyrut, wilb the hope of preserving it from 
further injury. Some interesting accouuts of remarkable spots iu the in- 
terior, which were visited by Captaia Newbold, concluded the paper. 




OF TUB SUCCESSIVE PHASES OF GEOLOGICAL SCIENCE. 

Abstract of lecture delivered at the Royal tn$iit%Uion, March Sth, by Prof. 

KnKTi.0. — The lecturer ststed that he proposed to pvt- f>f s 

psychological view of geolngicuL history, — tracing th>r iuc:-< ilitt 

seem to have chiefly contributed toward* the advancement oi ..... .,.„„■.«,— 

and painting out how far these ideas involved truth, and lioiv far erron of 
exaggeration, althuugh they w<-rc useful as suggeiting new views and obier- 
vatiuns. After reviewing the philosophy of the ancienli ai>d the ens- 
mogony of the Middle Ages — which latter he dt scribed a* without th« tru* 
atpect of philovophic investigation — the lecturer referred to the discuterin 
of Werner as being the first which distinctly created geological science, lit 
slated tliat theie discoveries induced three important assumpiioni : — fini, 
that the whole crust of the earth bad been deposited mechanically frocn 
water; secondly, that the newer deposits were generally h«f>' .r.iji W,,r.fi, 
that there wus an invariable order of superposition of simil .r 
The idea thus involved was that of "the universality of for; j 

perception of order in the arrangement of the materials of whicli ttmeartbi 
crust is made up ; and the idea was described as useful and surgettiK, 
although the concluiions were in many important respects unsound. While 
Werner was thus laying the foundation of geology by observations and 
speculaliuns on mineral structure. VVilliam i>'nitb, the father o( Eaclitii 
geoloifv, had obtained an insight into au imp'irtant fact conceruitii; theiiu. 
Inbiitioii of fossil bodies ; and at the same time Dr. Huttoii, in hit " Tbeoiv 
of the Earth," bad recognised a succession of worlds and a history of the 
n.iture of the succession by the sgency of causes not ditfeient from tbo4< 
still io action. The idea involved in the dincoveries of Smith «>s, UiJt 
" fossils are choractcristic of formations:" while Button first arit>re<t4trd tht 
importance of existing causes. The next »tep in gt^' ' r , 

described as the result of Cuvier's investigstinns in [ 
establishment of the law of tbe adaptaiinn of strurtui\ :•■ 
mah. This law, however, is combined with another, also ' 
ancc — that there is in all nature a permanence of typical pi^- > 
dified and orought to bear on fossils in this way, the "law o< udjk 
adaptation" was described as the suggestive idea in this step of ^r'll i 
progress ; — while the law afterwards made out concerning tK 
of species in time as well as space was mentioned as alT' i , 

accessory aid in applying pslscuntology lo the deterniinali 
problems. — Afier referring to the subject of geological i i 
describing it as the result of the workmg out of these 
lecturer briefly stated the actual roults of observation r. 
logy, and the nature of the must remarkable speculutinns in t' 
— but the latter were rather indicated in alluiions to the deaiilemLn in lust 
department than dwelt upon or di?icriiied direi-tlv. Among these desidrrxu 
be particularly referred to tbe cunditinn uf knowledge with regard to mria. 
morphic rocks, — and their relations wiih rucks of diitiiiotly igneous ot^-^.. 
on the one baud, and the fossiliierous stratified rocks >)n tbe other, iie 
stated that luuch yet remain* to be done in coiineeting t.'ie prcseiit wufa the 
immediately aniecedent condition; but expressed grounrU for hebif that 
investigations actually in progress may lead to some satisfactory and txf^ 
conclusions. The making cotn|Mirative observations on a large sc4te au 
mentioned as an important means of advancing geological science . aad laJ 
conclusion, Prof. Ansled spoke of the necessity of distingoisbijig la ad,] 
cases the true objects of geology — and stated bis firm conviction that g»a>1 
logy would soon orrupy a very important place as an inductive science, load*] 
ing to great practical results. 



RAISI.VG AND SHAPING METAL BV STAMPING AXD PRESSUREJ 

Abstract of lecture dcliverrd at the Royal Imftlution, March 19. by Mr<^ 
C\RPifABL. — The lecturer's purpose was to show how utijects ■- 
|)erfection of workmanship aad ot great Uje in daily l.fe are i" 
simple iriaidpuUtion. Having adverted to the old pnicess of stai; 
melat, and remarked that this process generally required that 
stamped should have a (lange or rim, and that the process was 1:^ 
to any ornamental work which required undercutting in the sculpturs 
Mr. Carpmacl proceeded to describe the improvement lately introdc 
t/jinninjf (i.e. burnishing to lorni), which is performed by fixing the 
in a lathe and pressing its surface with a blunt tool ; and explained how, bf] 
means of a divided niundril, undTCut fcrms could be obtained, tie 
pointed out that this burnishing to form could he alternated with autk 
and Ihht the flaiige was rendered unnecessary in the cast!" • •■ 
mctivl being driven tnrnugh a conical m<juld maoh on the pi vrfaic 

pipes, &.C are drawn: the ditTerence being thst iu the prucf 
descriliiiig, the object was forced through the gradually-contracting iipartur 
by tbe blow of a heavy weight falling 00 its lower surface. Mr. CarpoM 
presented an example iu a tea-pot. made of tinned irou plate by the jois 
proce,s of casting and biirnikhing lo form. This article, which i* of til 
best fabric, is sold (wiiolesale) for Is. 8d. Mr. Carpmael p' 
machines by wliicii tin is shaped into boxes and Imitle* fur 
perfumes, Stc, by squeezing a small ingot of this ductile tu.:_. .., 
ful pressure. 
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By SiK J. Rbnnie, Prcsident op the Institotion op Civil ENGiNEBai. 
(^Contintud from page 81.) 
RAFLWAra. 

Whilst the taropike road and coach syatem woj rapidly advancing to- 
wards perfection, nutoeroud active and inventive spirits. at|)iriing after het- 
fer thtnj;^. were busily employed in rarkiok; their bratoa tu invent a mode 
of travrllin^, or locotnatiaa, which should far exceet] iU predecessors ; 
icreat diHiciilties however presented themselves — nod nmong^t the agents 
which were thou i;bt of, non-^ appeared so well adapted for Ihe object a<i 
•lean, the success of which, in the hands of Watt and others, h<iil proved 
to triuoiphttnt, wherever it had been applied; but, in ord-T li> attain ih>! 
wished for velocity, a difTerent kind of ruad was required to that wliich 
h%i hitherto been used: and at length the rail>vay system w<t« intro. 
da>«d. 

Railways, formed with wooden rails, or paratlel pieres of wood, with 
carriages havinf; wmiden wheels to run upon them, had been in use Ht 
Newcastle as fur back as 1681, for the pur(>08e of conveying cual down 
from the mines to shipping-places on the banks of the Tyne ; Labelye, in 
I743i described iinpruved carriages, used by Allen in 8t<iue quHrries at 
Bath, havine wheeU wiih flaoges of cast iron, adnpted to run uo wooden 
tdxe-ratis; Imiuf; un improvement upon thf>se at Newcaslk ; afterwards, 
the wooHen rnds weie plulcl with iron, which made the carriiiges run 
more easily with a greater lond ; cat<t iron niils. or plates, were brought 
into use for the first time by Heynutil-i ofCoJebrook Di^le in 1167; and 
more complet<'ly by Curr at ShefHeld, with witgons having cast iron wheels 
without rliin;;>'S, the raiU bfii>^ in the form of Iram pliles; and in 17G9 
Edgeworih iii'mduced three or four wmjons drawn in a IrHiin, by one 
burte. The^e iron tramways, laid iipitn stone blocks, with the carnages 
above described, having siiioulh-tyred wheels without flaaires. came into 
leaeral a^e, for drawing coal^, stone, and other minerals, from the mines 
and quarries underground, and at short <l!<4tfince« from canals; hut no lines 
of any great length were made fur general traflk. The first line of any 
any extent, it is b^'lieved, was that at Lou^hburougb, by Jessop, in 1789 ; 
alto between ('ardilfand Merlhyr Tydvil, the act for which was obtained 
in 1794; this wa<i followed by the Croydon and Surrey railway between 
Vir4ndiworth and Merstbam, in 1804 : for the periods, all these were coo- 
(ideruble works of Ihe kiad. About this lime railways were used by the 
contractors during the execution of great works, at the Lnndun, the East, 
tfae West ludia Ducks, <in<l other pUces, where the transport of va?l masses 

,|Mterials was required; when the works were completed, the rai la or 
IS, which were made with side flanges to keep the wheels in the places, 
generally sold, and were occationally used for constructing short 
lines to uMoals and shipping places. The only power applied to dr.iw tlie 
wagons was that of liori««s. These railways were considered inrerior to 
caoals, and were seldom used, except when the tragic was chiefly deueud* 
iog, so that the empty wagons could return with facility. 

tjaeam6tiw Engines — The application of stea'n power to the propulsion 
■f carriages might, it would seem, have na<iiratly commenced with car- 
riages OD the common roads; but so many difHculties intervened, that (he 
attempt was oot made until after it had been elfected on r>iilwiiys. Dr. 
Hobison propotied it to Walt in 17(J9, and Darwin mentions itial7U(j; 
bat the application of Newcomeo'fl or Wall's engine*, for propelling car- 
riages, could not be attempted with any probability of success *» they 
required copious and conitaut supplies of cold waler for condensing the 
•team, which woulii have rendered the machine so cuinb<r'>oine and «tu- 
wieidly as to be unmanageable. Wall's practice was to condense the 
iteam at a comparatively low teinperat'ire ; for althnugh he tried it in 
almost every slate, from hi|;h to low pressure, he ultimately, unrler nil cir* 
enmstances, preferred employing steam at about 3 lb. above the pressure 
of the atmosphere. Amungsit hi» earliest investigations he mnde a model 
of a bigh-pressure engine, which acted very well; and be described a high- 
pressure locomotive engine in hi^ Hpecificatioa of 1784; but he considered 
•team at such a high pressure tu be iiDtiaf»,and did out make any use of it. 
Hi* assistant, Murdoch, afterwards made a working inndei of a luconio 
live engine %vbich acleil very well, but he did not pursue Jt further. Leu- 
potd bad proposed a high-pressure engine in 1725; and one was made by 
Cugoot at Paris in 1770 for propelling a carriage, but it failed eatirely,afld 
was never used. 

Treviihick and Vivian obtained a patent in 1S02. for high-prpssiire en- 
flues, iu one uf which locomotion was to be produced by the adliesioo of 
the wheels, propelled by the engine working on llie road. They al«o pro- 
posed ribbed wheels with nails or bosses, for the purpose of eual>ling the 
engine to ascend steep places. In IMU4 they ma<le a locomotive engine, 
which travelled upon Ihe Merthyr Tjitvil rAilway ; it consisted of one hi^h- 
prepare cylinder, with a fly-wheel, and four beanng-wheeb, Iw-i of wht^h 
were turned by the action of the piston, and prodoced a velocity uf live 
miles an hour, drawing afier it several Wiigons, conlaming a lu.«d ul about 
IS tuns. ThM locomotive worked by adhrsiua alone. The experiment 
was not continued, because Ihe weit^ht of the engin's with its ca^t iron 
twiler, Wrts con»idere<l I'.m grcitt I'or ilic niib, and might have UL'CHSioncd: 
QiMMiderable damage to theui, and if the weigiu of the engine had been n* 
dOidd suflicicolly, it would have beao hut light, and the wbetds would Lave 



slipped upon the raild. Thus we see, that the great principle of adhesion, 
for producing locomuiion, was clei«rly understood at the outset, and waa 
only abandoned in consequence of the cust iron plate rails at that time in 
use, b«iDg unfit for carrying it ioio i-tfecl. (n addition to the objection on 
the score of Ihe weight of Trevithick'? locomotives, more serious oppositiua 
arose against them iu consequence of one of ihem having exploded in 1803. 
This objection was made to all Irevithick'^ locomotive eogiaes, although 
ullimalely Ibey came iitlo use. lie had made an attempt to propel car- 
riages on coinmon ruadg by steaiu in IKl(:i, aad constructed a carriage 
worked by steam, which was exhibited publicly, in the neighbourhood of 
Bethlehem Hospital. To that ingenious and able man ihe origin of the 
locomotive system may be said to b<9 due. in IBII Bieakinsop took oot a 
patent for using rail:*, having teeth like a rack io them, inio which wheels, 
having corresponding leeth, were worked by the eagioe, thus securing the 
engine against the chance of slipping. This was brought iuto use for coo* 
veying cuuls from th<? Middleton Colliery, near Leeds, which may be said 
(o have been the first praciicai eiiiploymeol of locomotive engines: but th« 
expense, friction, uuite, and slowite^s of tbb motion, which scarcely ex> 
ceeded four to five miles an hour prevented it from being generally adopted. 
In 1813 Uruntou look out a patent fur producing locomotion by levers, 
worked by the engine, reseiobliag a good deal the motion of a horse. This 
however failed, and a serious accident occurred by the explosion of ihtf 
engine attached tu it. Chapman followed, and patented an invention for 
producing locontotiou by means of chains laid along the line of rodd, pass- 
ing round the wheels of ihe locomotive, and Ihu* travelled forward. In 
I81S btackelt resumed Trevithick'.-i original plan, and cuostructed an en- 
gine which worked by adhesion alone, upon the rails at the Wylam Col- 
liery, at Newcastle. 

George Stephenson in 1811 improved upon all the farmer locomotives, 
and look out patents ia roajuncitun with George Dodd in llilo, aod willi 
Lash in )8l(t. The locomotive, in his hands, soon became suflJcieutly per- 
fect to be brought in'o general use on railways, for drawing coal wagijas at 
a greater rale than could be performed by horoes. The weight of the en- 
giue was sjstained on iheailes of the carriages, by means of simill pistons 
working in cylinders, supplied with water from the boiler, which acted 
like so many springs. Two steam cylinders were employed, and all tha 
fiiur wheels were impelled by them ; the engine was followed by a tender 
carrying waler and fuel. Here wa4 a graod epoch in the history of rail* 
ways, which were destined at no very distant period to effect such a com* 
pleto revolution in the whole system uf internatiunal comniuoication, and 
to realise such extraordinary reiulis, as even the most saitgiiine minds 
never anticipated. James, who had examined the machinen, publi^thed a 
letter in 1813, prupusing railways as a geueral system fur travelling. The 
geuerat introduction, in 1810, of the cast iron edge rails, and the flanged 
wheels, which are said to hare been invented by W. Jessop, long before, 
un (he Loughborough railway, instead of the cast iron iram-plates wilb 
which the earlier railways had been laid, was soon followed by the toiro* 
ductiou of wrought iron rails, in loag pieces, at first, in plain rolled liars, 
aod afterwards rolled with projections on their upper edges, in unler to 
give breadth for the wheels to run upon, as well as to increase the strength 
uf the rails and enable them Io bear greater weights without yielding. 
This Whs Ihe paieut invention of Kirkenshaw, who made thrni io I8'i0. 
The abuve were great improvemenls in ibe system, and by degrees, alt the 
details were workeil out more efTdctually at the ditferent cnllieries near 
Newc tstle, and in the Nurt^i, until the locomotives were so far improved, 
as to enable them to travfl at the rale of seven to eight miles per hour, 
drawing cun-^iderable loads behind tbeiu. The Hetton and the SiocklOB 
aud Uarliii^iou railways, by Stephenson, which were opeued about 1825, 
cuiitaiued all the iinpruvemeutH made up tu that tiote ; and the last act of 
par|iaiii«'ut of the biier lineaulhuri:>ed the use of locomotive engines. 

The Liverpiwl and Manchester Itatlway Company obtained their first 
act in 1H20, under the Mesara. Kennie, but the kind of tractive pow^rto be 
employed wa» lefi opeo tor future determioaiiou. The railway works, 
howe\er, proceeded, and cunsideruble progress was made before it was 
decided what power should be employed. The company employed Messrs. 
Walke.' aud Uastrick to iavesli);ate the dilfereot means entployed in the 
North as tractive poweroo railways, aud to report wbich, in their opinion, 
they considered best adapted fur the railway; upon ibe wliuU, Ihey re- 
ported ID favour uf using slalionary engines to draw the wagons and car- 
nages, Stephenson and Kenuie were io favour of locomotive power. The 
diri ctors look up liie iiiatler with cuu:>tderable spirit, aud oti'ered a reward 
ut live hundred guineas for the best locuiuutive engine. The competitors 
for this premium were, Stepheoson, Urnithwaite aud Ericson, aud Hack- 
wortii uini Ujiindi'elh. The weight uf the engines was restricted Io 6 toos, 
including toe water in Ihe boiler, and the load was li'Uited to three times 
that wei);lit, to be conveyed at the rata of at least 10 miles an hour. A. 
trial of Hie engines of the three corapetiiurs was made no a part of the ISiso- 
cbeiler and Liverpool railway, lu 1820, and the extraordinary speed of 
between liil) aud 30 miles au hour was realised by St<>pheastju's engine 
' Uocku<.' So long as the niulioii upon the ritils was produceil by the 
rttck and piuion, ihe greatest velocity attained scarcely exceeiled 4 or i 
miles all hour; this was only ad>ipteJ for the transport of heavy goods, 
and the I'xpriisi-, except in lew siiualious, prectu<led it fruiu being exten- 
sively iiruk*,;iji iitiuuse; but the principle uf adhe»lon being estab>ished, 
aud 7 and 8 iiiil>a an tiutir ulitaiued, the suLceitS of iIms Kreut invention be- 
i:U!iie evideai, attd it waa predicted ihat its a<luptiuri would be general. Still, 
however, doubt aud prejudice prevailed wttU luauy, and aiuungsl thein 
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wcce aoow meo of do ordintrji kbilily and experiifDcp, aod it was not until 
the biumpbaot success of he great espt rinieol ia \'S2'J, that ibe inont scep- 
ticAi were convioced of the appliratioD of ihe system eventually becoming 
nniTer&al. The scteotiSc world beheld wilb amazemeDt this extraordinary 
result^ the coD»equeacea of which could hardly be foreseen. Sprioging at 
ooce from a velocity of travelling; of 10 miles, tbe grexient »peed of coaches, 
to 2i miles an boor, *o far exceeded even ihe muint satiKuiue expectations 
of its promoters, that they saw do bouads to its estensioo. 

SlepheDM>n'a en^^ine for the coii)peiilion was upoo an improved plan ; 
(he boiler contained Rumeriius bniall lubes, through which the flame, or 
iKlber heat, from the fire>box or furuue, was made to pahS, thus exposing 
a greater gurface of water for the heat lo act upon, and iucreasing its powers 
iif evaporaUun. Booth, the indefatigable necreiury to the company, has 
the credit of this great improvement, which is now uoiverKally adopted, not 
only io locomotive, bol al&o io marine boilers. Tbe engine had two cyiin* 
ders Mhich impelled the wbeel», aud the waste »leam from the cylinder 
was diicbarged through a small tube or blast-pipe iudi the chimney, with 
a vertical jet, thus iucreusinfc the drauKliI of the fire, and enabling it lo 
produce tho desired heat iu the fire-box. This blast-pipe was a most sim- 
ple, iogeoioiis, aod important iuventioo. which hu* contributed very mate- 
rially lo the improvement and perfection of the lucumolive. The merit of 
this is claimed by buth Stephenson and HMckwurth. The boiler and ap- 
paratus Mere supporied on the frame by gpnng.H, in the »nme manner as in 
ordinary wheeleil carriages, thus prevenliog the coiieus'hiuu to which the 
diilereut parts would otherwise have been tinbjecl, atiij enabled the machine 
to Work with greater etft^ct. The* Novelty,' by Biuilhwaite and Ericsoo, 
was also a very ingeoiousiy contrived engine. 1'be ' Sans Pareil.' by 
Hackwurib, was an improvement upon previous engines, but did not lulhl 
the conditions required so well aslhut of Slepheneou, lo uboin Ibe premium 
v;hs awarded. Looking back at tbe result of these expirimeols. and what 
has occurred since, ii appears injudicious that the weight and size of the 
engines should have been thus limited ; fur inasmuch as the puwer of 
traction of a locomotive engine depends upon the force of adhesion, which 
cotild only be produced by weight, aod its capahiliiy of generating steam 
by increased dimemsiuns, by limiting these two eleiiienls the power of the 
eiigiue was necessarily reduced. LI poo reOeclion, however, we cannot be 
surprised, for nothing but experience could Lave pointed out beforehand 
the present extraordinary results. 

The Manchester and Liverpool railway was opened in September, 18S0, 
with great ceremony by the iJuke of WclUogton, Sir Hoberl Peel, Mr- 
Huskisiton, aud an inioiense concuur^tf of spectators ; but unfortunately 
this great event io the inechanicai, commercial, and social world was 
clouded by the death of that great man, Huskisson, in consequence of a 
locomotive engine passing over him, thus becoming one of the tirst victims 
of that extraordinary invention, of which he entertained suhiijh an upiiiion. 
Tbe first engiues for Ihi.i line were luiide by Stepheiiboo, after the ptait ot 
the ' Hucket,' but improved ; and in other engines made soon after, he in- 
troduced a better arrangement of the purls, giving a greater number of 
tubes to the boiler, aud adaplin;; crunked axles to work Ihe wheels; the 
first of these was the ' Fianei,' which alierwards served as a model for the 
locomotives on other railways. Great improvement have since been 
made ; heavier engines, weighing from 18 lo 30 tous, capable of evaporat- 
ing 200 lo 300 cubic feet of water per hour, instead of OU cubic feet, us in 
the early engines, with lenders capable of carrying lOUO lo ISOU gallons 
of water ; straight axles, with outside cylinders, like those of lhi3 ' Rocket,' 
have been again introduced, iu order to increase the power and to obvtaie 
the objections raised against Ihe cranked axles, as to their liability lo 
break ; engines, with six wheels instead of four, are now generally ap- 
proved, aa being safer; aud lhoA<' with coupled wheels have been made to 
increase the adhesion on sleep planes. Improvements iu the slide valves 
and working gear have beew made for using tbe steam expansively iu Ihe 
cylinders, and rendering the engines more manageable either fur backward 
or forward moveiuenl. The increased size and power of Ibe engines have 
enabled Uiem lo ascend planes of 1 in 37, as on Ibe Gloucester and Bir- 
mtDgbaui railway, drawing after ihem heavy loads at coniiderable veloci- 
ties, which, at the tirst introduction of the locomotive, would have been im- 
possible. On that line, at the Lickey incline, engines made iu America 
were at Grst used. 

laying the Rails. — The mode of making and laying the rails of Hie per- 
maneot way has also partaken of the improvements in tbe engines ; the 
original rails of the Manchester and Liverptiol line weighed only ;iOlb. per 
yard, of Ihe form termed ' fisb-beliied,' and, for Ihc must part, were laid 
upoQ slooe blocks, after the plan of the colliery railways, on whidi the 
speed rarely exceeiled 2 lo & miles per hour, bul when il was increased to 
20 or SO miles per hour, greater streogib was necessary. Tbe concussion 
produced by such heavy engines and trains, weighing from dOto St^U tons, 
travelling al Ihe n.te of 20 nitles and upwards per hour, soon deranged the 
light rails, nnd the concussion produced by the sloue blocks rendered the 
employment of some lUure elastic medium desirable. Accordingly, heavier 
rails, parallel in depth, with a rib at lop ami boilom, were adopt, d, nfterihe 
form suggested by the experiments of Professor Harlow, with as much 
w«ightas the arlutrolliDg imu could give, until it reached 75 lb. per }ard ; 
instead of stone blocks wooden sleepci's have been preferred ; heavier antt 
improved chairs fur suppui ttug the ruds, with side keys of hard compressed 
■wood lo keep them in their places and resist the concussion, have been 
adopted; in ibis latter department KaoBomc aud May have lulroduced 
great obaoges ; Uie sleepers Itave been steeped in preparaiiuus fruui tho p*> 



tents of Burnet, Kyan, and Belhell, for (he purpose of securioe greater 
durability. A variety of plans for making the rails and laying the perma- 
nent way on improved methods, have been proposed and tried, such. as the 
bridge or hollow rail screwed down to longitudinal sleepers, which aitalo 
are screwed to transverse sleepers below them, aa adopted on the Grtai 
Western railway ; the solid rail secured by screws to InrigiludlnnI sleepers 
alone, as adopted on the Greenwich aod Croydon lines ; the parallel rail 
fixed to transverse sleepers, as adopted on ihe Dublin and Drugheda line, 
and others, all of which require the test of experience before any convct 
upiniuD can be formed a« to their respective merits. Hails of prepartd 
wood, patented by Prosser, have been proposed for insuring the adhesioo 
of ihe wheels on steep inclines, but have not been much adopted. 

Stone railways or trams, which have been in use in the streets of Milan 
for a long period with considerable advantage, were employed at the Dart- 
moor railway, to bring down granite from Itartmuuth lo My mouth, a dis- 
tance of 20 miles; also one of 12 miles in length for a similar purpose 
fruni Haylor to Newton ; and a more perfect example was ri/ninlt-ted hy 
Walker between ihe West India Docks and Loudon, on thi J- 

road, a distance of two miles, in 1820. The tramway ii> i>f 

blocks of granite, 4 to 5 feet long, 16 inches wide, aod 12 iuLhc» ileep, 
nicely nquared, bedded, and jointed, and laid in a bed of concrete ; it has 
been found of considerable service in reducing the friction, and eaabliof 
horses to draw heavier loads with facility, io ordinary coses. 

In addition to the adoption of wooden sleepers, it has io some cases, 
where great speed is employed, been considered advisable to iutruduce a 
layer of india-rubber, or elastic fell, between the rail or chair and the 
sleeper, io order still farther to reduce the concussion, aod to reoder tbe 
motion more easy ; fur now IhHt the extraordinary speeds of 40 to aOmilc* 
per boor have been etfecled, and are daily employed on tbe Great Wcatera 
aud oiher railways, too mtich care cannot be taken iu constructing lb* 
works of the railway, and particularly in laying the permanent way; and 
until this be done it is scarcely prudeul to exceed the present high stto* 
cities. 

Gavgtf^f Rai/irai/*.— Before leaving this sobjcct, it may perhaps bs 
necessary to make a few remarks upon the width of gauge. This impor- 
tant question comprehends so many elements, Ihat the determination of it 
is involved in considerable difliculty, and experience atone can alford it 
salisfacturity. .Stephenson, who has taken such a prominetil part io Ibe 
introduction and extension of the railway syslein, adopted the gauge of 

4 feet 8^ inches. Messrs, KeDQJe proposed 5 feet for tbe Manchester aad 
Liverpool railway before it Was commenced ; this, contrary lo their advice, 
was afterwards made 4 feel 8^ inches. Brunei propose'i, and carried iak> 
elfect, 7 feel on the Great Western. Tbe Eastern Counties was originally 
laid u: 5 feet G inches, and afterwards altered to 4 feet 8^ inches. Tbe 
Dublin uud Drogheda is 5 feet 3 inches ; and the Ulster lines are laid al 

5 feel G inches. Cubitt now proposes a uniform width of Q feel through- 
ntit the kingdom ; the object of all being to ensure the greatest perreclioa 
ia the engine ; as to i>peFd, power of traction, economy of working, and 
safety in transferring passengers and goods. Taken iu the ubslmct, a 
broad gauge would appear lo afford the means of makiug more povterful 
engines, which can draw greater loads with greater speed and safety than 
a narrower gauge; but then it involves a greater first outlay, aod a com- 
mercial question arises, is this oecesKary, wbeu already, upuu the uafraw 
gatige, a speed of GO miles an hour had been obtained with a tolerable 
load i A greater velocity appears not to be advisable, until the iiuHJe of 
making lite road has been improved ; aod in the mining and tnaaufactur- 
log districts, Ihe narrow gauge is stated to be more conveuieot aud leu 
expensive. Umformily of gauge, however, is generally aduiitted to be 
desirable, io order to uvoid the delay, expense, and iocouveaience of a 
change of carriage for both passengers and goods, and it ia tu be regrdiitl 
that a broader gauge had not been adopted on the Manchester and Liver- 
pool railway, which might have served tis an example lo all subseqneat 
lines, and have prevented the difierence of opinion which has since pre- 
vailed. The gauge of ilie Great U'eslern is probably gre^iier tbau ia 
ucccssary ; but as it has already been adopted lo a considerable cxteat, 
aud has certainly realised very extraordinary results, aud as it is impftS 
Hible to foresee what further improvements may result, so as to obviate muj 
inconvenience arising from a break of gauge, il wouid seem not to l>e 
deairuhle lo stop the progress of improvement by alleriug it now, when it 
muy be the means of creating further improvements iu itself, as well aa ia 
the narrow gauge system, which might otherwise never be thought uf. 

Progrtna q/* Railtcayt. — The IrafiTic on the Manchester and Liverpool 
railway far exceeded tbe most sanguine expectations, and the passenger 
traffic, which was scarcely reckoned upon as a source of revenue (goods 
uloue being relied upoo), increased Iu such a degree, llmt it stion super- 
seded every other conveyance between Liverpool ami Manchester, and 
produced a large additional revenue. Nolwiihsiaudiu,;, Imwever, ila bril- 
liant success, the great cost of Ihe railway, and the remnauu of old p«e- 
judices against iDiiovation, combined lo keep alive Ihe dnubls aud feara as 
10 Ihe prot]i» which might be expected froiu other railways, leaa favourably 
situated than between two such large manufacturing and ooameecul 
towns, depending so entirely upon each other. Hence the numeroos pro* 
jects whith were tirst broiij;hi forward met with a gr»'Bt deal of opposi- 
iiuu, uud did not receive tliat encouragement which subsequeut expeneoce 
has proved them to be entitled to. 

After much delay, several acts of parliament for new lines of railway 
were obtained, notwithstanding the most strenuous opposition of tb« ex- 
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itltQg interests of canals, roads, land-owners, &c,, which was only over- 
c<MDi* at ennrain«4 costs, Anioii|t»l the first of these miiy be oiealioned 
' r^^iain, the Grand Juactioo, the Great Western, 

•tthampton, Brigton, Dover, Leeds, York, and 
'.c .igitinst thera have now vanished, and the mania 
l«te exceeded all furruer precedent. lUOl niiles have 
iifd ou the narrow gauKc* ^74 on ihe broid gdti>;e : 014 
are ui pru|(f<i^» of conslruction, and projects fur 20,087 miles were 
•ctttally iuiroduteii iuttj parliuinent last session, representiug a capiUl of 
£UO,000,noo. Of these projects, acts of parliament have been pussed 
fof S573 wiles, requiring n capital of ±129,220,767. 

In niosl parts of Burupe, railways have already been constructed, or 
are in (jfiigrifiis. or in contemplation, after the plan of (hose executed in 
this couotry. The following names must be borne in mind us associated 
with the invention and propagation of the railway system, — Barnes, Bir- 
ketiahaw, bidder, LSlenkeasop. Blackett, Booth. Braodreth, Braithwaite, 
Brunei, Buck, Buddie, Cubitt, Curr, Dodd, Ericson, Giles, Good, Hack- 
wortJi, James, Jessop, Leather, Losh, Locke, Lanibourt, M'Neil, Itastrick, 
G, and J, Rennie, Iteynolds, G. and It. Stepbeoaoo, Trevitttick, Vigoolles, 
Vivian, Walt, Walker, W'xkI, and many others. 

Steam Caackes — Great efforts have been made to perfect steam. 
coaches, f>o h4 to enable tlieni to travel upon turnpike roads, but hitherto 
without much success. The idea was sugKesied by Robisoo to W'all, m 
1759, and Vl'att patented it in 1784. Symiogtou proposed it io 17bC. Tre- 
vitbick's patent of lH02 was the lirst hi{;h pressure engine that was 
aetoally made, and patents for improvecDents upon it have been numerous. 
Brminah constructeij a steam-coach in 1822 for GriRtths, which was not 
aaecessful. Gordon tried one in 1824. and Guruey, who was mure suc- 
eeaafiil, constructed some with boilers, having very small tubes; he attained 
•.speed of 10 miles an hour on good turnpike roads, and ascended the 
steepest hills near London; he went from London to Bath nnd back, in 
1831, and his steam carriages ran for four months between Cheltenham and 
Gloacesler ; but it was extremely difficult, and too cxpeutiive, to keep 
them in order. Hancock constructed several with boilers composed of 
thin metal chambers; they ran for some lime, with apparent success ; hot 
there were so many diflicuUii-s that Ihey did not get into use. Dunce, 
Field. Hill, Macerooe, RusBell, Cayley and others, also attempted it, with 
varied success i liut the system is inferior to that of railway (rnvelliug, 
and it is now generally given up as hoppless. It has been profiused lu 
cnploy highly compressed air in place of steam for propelling locomotive 
engines, hrst by Medhurst, in 1799, and since by others, but wilhout any 
(rials being made beyond mere models. 

Fast Canal Boats. 

Attempts were made by Grahame, and others, to accelerate ihe passage- 
boats on canals ; the mode was extremely ingenious, and ui one lime was 
brou;:ht into use on the ctinals in Scotland, the north of Euglaml, and 
other places. The mode was as follows :— A beauiifuUy-coostrucied boat, 
whose iengtli was about ten times as great as ihe breadth, and drawiug 
very little water, was drawn by two horses, commencing at a irot, uud 
looo increasin<^ their pace to a gallop; the boatouce put in molioa rpi|uire<l 
very little effort to maintain its speed, which was It) miles an hour, and 
foraied a considerable intprovement in canal navigation ; increa»ed expedi- 
tifln was also given to the boats for goods, and general speed and economy 
ofelwrgesand improvement in luaiiagemeiit. prevailed. All this, howeter, 
ctme too lale, for although it would havo been readily acknowledged ut an 
MrUer period, and might perhaps, fur a while, have retarded the railway 
lysten, yet when once the liatler was established, it* superiority became 
Cftaotfest, and its progress became irrci>istible. The railway systi^m also 
gave increased stimulus to impruvenieiit in steam-boats, which had been 
pt««iously in use, and which 1 shall prcsiently notice more at length. 

Taken simply at the velocity of 2^ miles per hour, the resistance or fric- 
tion offered to Ihe traclive power by a given load is in favour of the canal ; 
but as tbis resistance increases with the velocity at a far greater ratio on 
the cbiibI than on the railway, the advunlage with increa»ed velocsjty 
Idoomfd decidedly io favour of the railway, and inu&tituch as the value of 
tine Id everything has become more important, &u railways musl necessa- 
rily increase in superiority ; besides, as in any case having a large profii- 
■ide irafilc in passengers, which a canal cunuul have, Ihe extra power fur 
conveying goods is comparatively very little, so thai the competition even 
ia heavy goods, io many cases, is in favour of the railway also. Sotiie 
canals are now being amalgarndted with, or converted tuto railways, being 
•aabic to witbstuQd the competition with the railway, 

Stationahy-Engine System. 
Of the numerons other systems or projects, in addition to locomolive 
•agines and horses, which have been suggested for propelling carriages 
along railways, two only woriti meoliotiiug have been brought into opera- 
tion viz, tracliun by copes wound runud drums or cylinders, worked by 
stationary or hxed steam engioeii,aod the more recently iulrotluked alnio- 
spheric system. Traction by ropes up bleep planes hud long heeu in use 
n the collieries in the North, where what are tenn<-d »eir.aciiug planes 
wer« established, upon which the descending loaded wugoas attached lu a 
rope, passing round a pulley-wheel, drew up by (heir superior gravity the 
amply wagons ntlacheii to the other end of tlis rupo. The isarae principle 
was applied by Keyuulds to transfer canal buals from one level to another, 
IS tbe case of the Kclley I'laocs, on the iSbropsbire canals in 17BS, also ia 



the subterranean portion of the Bridgewater canal at Woreley, in 1707, 
and at oiher places. 1'he sjsieni of rope-traclixii by stationary engines 
was adopted iu the collieries of the Nurtli, the sleep un<lulatiug nature of 
the country liciog well adapted for it. 1'honipaon applied ihe reciprocating 
syslein with great success to the Seahnin and Durham Junction, and other 
railways, the lines beiiiK a series of suct^essive planes, extending over 8 or 
10 miles, withuut ioierruplioii, having lited engines witli ropes actuated by 
Cliem, so that the traffic was transferred I'nini one plane Io another, taking 
advantage of gravity in the desceuis. The rope and stationary engine 
system was applied to work the sleep planes on locomotive railways, 
which were considered at ihe time too sleep for the locomotives (o travel 
upon ; bul recently locomuiives have been so much improved, and rendered 
so much more powerful, that they can ascend planes ut considerable velo- 
cities and with tolerable loads, where formerly it was considered imprac- 
ticable. Examples of these may be menlioned ;— the inclined planes of 
Edge-hill and Uainbill on ihe Manchester and Liverpool railway, the 
Licki-y (daoe on the Gloucester aud Birmingham, (he Eustonsquare iu- 
tline plane on the Birmingham railway, and oilier places. The most re- 
murkttble and successful applicatiuri of the rope system is the Blackwall 
railway, by iitephensuu aiirt Bidder, in lti4l). The line commences at 
Fenchurcb-street. and terminates at the Cast India Docks, Blackwall, 
being about 3| miles long ; it is carried upon brick arches above the 
streets, and at each cu<l, or terminus, there are powerful fixed steam- 
engines, turning larce drums or cylinders, round which the ropes for draw- 
ing the carriages are wuund at the rate of 25 miles an hour. Each pair 
of engines at the London terminus, built by Mandslay, is 224 horse power, 
%vhil:il eaeh pair at the Blackwall end, built by Barnes, is only 140 horse 
power, the line descending all the way to Blackwall. The plan of ac- 
commodating the intermediate iraHic is very simple and ingenious ; it is 
effected by attaching Ihe carriages to the rope, by a clutch worked by a 
lever ; this is readily detached by a man ou the carnage, whiht the rope 
■8 ;in motion, aud answers perfectly. The planes between Fenchurch- 
street and Ihe Minories are worked by the momentum of Ihe carriages oue 
way, and by gravity the other. This system has its advantages and dis- 
advantages, and is mure particularly applicable when the load is regular 
iiriil cnntitaut, St) that the full power of the engine may be employed to 
advantage. The wear and tear of the ropes is very expensive, but has 
latterly been much diminished, by tbe substitution of wire ropes for those 
of hemp. 

Atmospheric Railways. 

The atmospheric system has been Ihe subject of mnch discovsion here 
and elsewhere. It was first proposed in 1824, by Vallance, of Brighton, 
where a working model was constructed of atiSiciei]! dimeosioos for the 
carriages to be inlmduced at one end of a tunnel, and the air being ex- 
baitsled by a stemn-fngine at the other, they were propelled forward, by 
the pressure of tbe atmosphere. Il was even proposed to adopt the sys- 
tem for the speedy transmission of letters ; the system, however, was 
necessarily so imperfect, that except for the ingenuity of the idea, it was 
of uo practical utility. It was afterwards improved by Medhurst, io 1827, 
and was bruught forward by Piokus, in a more complete form, in ISM, 
by making the carriages travel outside the tube ; and in 1839, it was far- 
ther improved and patented by Clegg; since that period it has been brought 
into operation by Clegg and Suniuda, who tried an experiment upuu a 
working scale, iu 1840, for about a mile in length, at Wormwood Scrubbs. 
This experiineul showed that a load of tons could be propelled at a 
velocity of 30 miles an hour, with an atmospheric tube only 9 inches dia- 
meter, aud induced the leading proprietors of the Dublin and Kingstown 
railway, Io adopt il, for extending that line to Dalkey, a distance o( nbotit 
1 J mile, where the country wa.s diHkult, and not well adapted for loco- 
motives. That extension was opened in the latter end nf I H 13, and has 
Gonliijued working ever eiuce. Tbe line is single; the rails, although 
rather lighter, are laid upon the ordinary plan, and in the centre between 
theiu there is a tube about 15 inches in diameter, having a elit or opeoiog 
at the top, which is closed by an elastic valve ; a piston, fitted to tho fore- 
moat carriage of tbe train, is inserted into tbe tube, which is connected at 
the upper end with an air-punip, worked by n steutn engine, which ex- 
hausttp the air from the tube, and the piston attached to the foremost car- 
nage is then urged along the lube by tho pressure of the atmosphere, and 
draws the traiu with a velocity in proportion to the perfection of Ihe vacu- 
um in the tnbe : as fast as the piston advances, tbe valve in the slit of the 
tube IS opened, and is closed again after Ihe piston has passed, and is ren- 
dered tight and impervious to air by a compornitiiiu of fatty matter placed 
in Uie groove into which Ihe edge of the valve fdlls. The planes of this 
line are extremely steep, being Hi places I in 60, and the curves are very 
sharp. The highest vacuum obtained has been 26 idches, with a speed of 
35 miles an hour. The train returns from Dalkey by gravity alone. For 
a lirsi experiment, it has been tolerably successful. The sjsiem is being 
tried upuu a larger scale upon the Croydon and the South Devon railways; 
a portion of the former has been opened, and a speed of fiO miles an hour 
has hefu obtained, with a vacuum in the tube of 27 inches; and a train, 
consisting of 10 carriages, weighing 30 tons, has beta propelled 6 miles in 
8| minutes, or at tbe rate of 35 miles an hour, the barometer indicating a 
vacuum of 35 to 28 inches. The engines are 3 miles apart, and a power 
of 3U0 horses is employed for Ihe whole distance. The lube is 15 inches 
in diaiueier, and the air-pump d feet 3 inches diameter ; thesieepest plane 
id 1 in SO. The South Devon line has not yet been tried. 

Considering the recsnl introduction of this system, and the n«w c»n- 
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triv»nce« reqaireH in all its delailr, ranch lias bfpo done ; with furtiier et> 
perieooe, it io nut iiiiprohnble bul Ihnt much mure nill be effected. Pil- 
brow, in IS44, patented h txodilicalioa of lhe> sjBtem, which i» ingeniou*, 
hut has not jet b<>en Bufhciend) tested by experience to pnive it» merit. 
Hallette proposed to improve the vaWe od the top of the atmogpberic pip«t 
hf ■tMSt of two Binall ioflaled elastic tubes, 6«ed iii grooves oo each side 
of tin Open i UK on the top of the pipe, Itiruugh which the rod attached to 
the piston should slkle betwccu the tubes, and which should close the 
nriflre as the piston moved. Tliis ingenious idea requires the test of ex> 
perieoce. 

StKAM N/kVIGATION. 

The extraotdinarj impro\ement in the mode of communication, which 
has bt-en effected by uteam power and railways oo land, had been preceded 
by equally snrprisiug and importaat eUVcls produced by the applicatioo of 
steam to sea and river naviijaiiuu. The vast increase of personal inter- 
course between people of differeut nations separated by the ocean, which 
has resulted from this K^eat dibio\ery, nnd which is still au};mcntiog, has 
upemted more than any other inreotion on record (uut cten excepting 
printing, which has been greatly extended by aleam) towards realiting 
what was once considered Utopian— the bringing of the viirtous nations of 
the world together, and uniiing mankind into one great family, working 
harmoniously together for their tommon good. The steam engine, in its 
various and Qomerous applications, may justly be sl)trd the grand im- 
proper and civiliser ot the age. It is a gigantic }rl docile labourer, 
equally well adapted for extracting fuel and other minerals from the bowels 
of the earth, as for performing all kinds of toil.some, complicated, or deli- 
cate operations, whether for forging the ponderous anchor and cable to 
preserve the gigantic vessel of war from shipwreck, or fur weaviog tbe 
moat delicate web for a lady's garment. Its power can be increased to 
aloiosl any extent, and it can be made to perform, with a degree of ce- 
lerity, 'conomy, and skill, every operation wbicli formerly could be exe- 
cuted by the hnniBU hand alone, and an aliiiotit iuGoite variety of others, 
which without it could never have been atteiMpted. It may also be em- 
plojed as a meaus of conveying me. chaodise ond travrllers from one place 
to Muolher, whether fur business or pleasure, with a degree of certainty, 
expedition, coovenieoce, aod economy attainable by no other agent. The 
increase of commerce, uationai induslr),and wealth, as well as greater 
personal intercourse between nations, serves to dusipate prejudices, and 
to create reciprocal good feelings towards each other, and thun to prumoie 
peace ; but if, unhappily, war &hiiu!d ro»ue, then by the increased facility 
aflbrded for attack and defence, steam would equally ser>e to sborteo its 
Jaralioo by rendering the results mure decisive, aitii making mankiitd lesft 
wiUiog to embark in it. 

Tbe origin of the application of steam for propelling vessels is claimed 
hy several individuals of different nations ; but it is geoeritlly ndmitted 
that to Great Britain is due the merit of hating introduced and established 
tbe successful practice of the present a^e. The application of wheels to 
pfwpel boats dates as far back as the Kumaas; in 1042. Prince Rupert's 
bATge was propelled in a similar manner, uk) lug vessels, with wheels 
worked by horses, for towing vessels against wind and tide, were pro- 
posed. Papio proposed, in 1G90, to propel boats by racks and piuious 
with pisions working in steam cylinders ; Blasco de t>aray,a Spaniard, is 
■Aid lo have made an experiment on propelling a vessel io the presence of 
Um Emperor Charles V,, at Barcelona, in 1543. The expenmeut is re- 
ported tu have succeeded, and received the approbaiiuo of the emperor, 
who paid all llie expenses. The inrmtioo, if it existed, died with the 
inventor, aod nothing turther was heard of it, until »fter the introduction 
uf steam navigation, when the stulemeut was made in order to claim for 
Spaia the merit of this great iuveuliou. Had this claim been brought 
forward earlier, aud published to Ihc wcirld, ii might perhaps have been 
allowed ; but apptariug at this time, it could have oo luflueuce, and must 
clearly be regarded as in no way iulerfenug with the tale o( iireut Britain 
to the discovery. Jouatbau Hulls, in 1 7 S7, published a small pamphlet, 
wherein be gives a plate represeniing a tioat with a wheel attached to tbe 
stem, driven by a steam engine to propel the tHHii, and tuggiug behind bcr 
a vessel uf war. 'I his is clearly the lii»t represenutiou on recunlof a steam 
boat. He ttiok out a patent for the invcotioo ; but experienced so much 
opposition from prejuoue, ihat he dors nut appear to have prosecuted it 
afterwards. Hulls proposed to apply Newcomeo's engine for propelling 
the wheel, but as it wan very diSicuU to produce rv>tatory motion with that 
kind of engine, that may have been one reason why it was abandoned, 
liavery proposed, in I09ti, to apply manual power to the capstan of a ship, 
by the inteneotiuu ot a wheel and pinion for lurniag paddle-wheels at- 
tached to the sides Vif the vessel; and, at n lalrr period, Captain Burton 
pmposed a similiar plan. All idra, howrtrr, of bringing the i»trtilii>n to 
beitr appears to have been laid asxle until U<>&, wheu the ntcihanual and 
SCiCDlidc Morld had agaiu turned their atirnilon towards the inipiovempol 
of tbe steam engine, and Ur. Kobl^tlll, of F.ditilturgh, prnpoi^e*! lo V^ att lo 
apply steam fur propelling vessels nn land and b) ara. U alt, honever, at 
that lime had nut made sultirifol progress wiiti liia inveniioOt tueoabl* hia 
to take up and work out the idea With suITk I '^'StitHHP'* ** *' 

IS evident that he could nut have ni06'derr<J u^^^^^Knll ral* 

culated for the purpose ; \l ati, therefore, ci vllllPVV^^^'C*l*4t 

hi* engine, forese«-ing, no doubt, that when once th«t ce«7* 
plisbed, other importaol lesults would follow. 

Tlie subject ot ateau boats tUli iaj UtKaasI Ivt a li 



Murqui? de Jonffroi is said lo have made a steam boat, I to feet long and 
1 j teet wide, which was tried on iho Seine at Lyons, iiut it wai a<ii sue* 
cessful. About the year i;S7, Wait had so far perfected his stcNm-engioe, 
aud rendered it capable of producing rotatory motion, as to eriHiile it to 
turn nulls : he had thus overcome one of tbe principal difbcolneik, auil pre- 
pared the way for the iotroductioo of tbe modern system of steam uaviga- 
liou ; but although numerous attempts were made with imper ect engines 
fur propelling ve»8els, even after VV ait had obtained paleuts fur his im- 
proved engines, yet it was not until after the expiration of hia pateul for 
the rotatory engine, in 1800, that it was applied to steam vesseU. 

About the year I7b8, Fitch and Ramsey, of America, aud Serratti, of 
Italy, appear to have tried some experiments, and thus ttiey lay claim to 
the invention, but upon this point there isoo accurate information, lu the 
same year. Miller, of Dnlswinton,coustructed a double boat, Gu feet loog, 
with two paddle-wheel* iu the centre, to be moved by uiHiiual labour, is 
order to race with another hont propelled by oars iu the usumI maooer ; it 
wns tried upon the ee« near Leith, when Miller beat his ci>m|>elitor, and 
the elTect of this experiment convinced him, that power only was wanting 
to bring the invention to perfection. Ta) lor proposed to apply the aleam 
engine for this purpose, and he then applied to Symington, a practical en- 
gineer of tiie day (who had previonsly proposed some improvements m 
Newcomen's engioe, aod had made a model showing how it might be ap- 
p ied for the purpose of propelling carriages), io order to assist him la 
applying the s'eam engine for working paddle-wheels. A steam engine 
with two cylinders. 4 inches in diameter, each of about ODe-horse power, 
wa0 accordingly made by Sjmington aod Taylor, and was applied to drive 
the paddle-wheels io tbe centre of the double boat, employed for pleasure 
oo Dahwinton Lake, in the middle of October 1788, when it aliaioed a 
velocity of about S mile* an hour. Tbe success of ibis experiment was 
complete as far as it went, and established beyond doubt the meritK uf the 
discovery; it therefore induced the ingenious aod persevering projectors 
lo prosecute it further by makiog another vessel of the same dimensiuns as 
the former one, to be worked by an engine oo a larger scale. I'he eogiQe 
was made at Carron, and was of a peculiar construction, io ortter lo avohl 
infringement on Watt's patent; it had two atmospheric cylinders of 18 
inches diameter, the pistons of which were connected with a lever acting 
alternately and by means of chains; pulley-wheels and ratchets turned 
two paddle-wheels, one being placed before the other, io the space between 
the two parts of the double boat. This machinery, it will be observed, 
was similar to HuUs's plan; improved, however, by having two cyliaders. 
The bi>als and engines were completed, and tbe expenmeot was tried OD 
the Forth aod Clyde canal, on the 20th December, 17ii9, and was still 
more successful tbao tbe first, having attained a velocity of 4 or $ miles an 
hour. An account of this experiment was published in the Edioburgh 
newspapers of the day. Tbe signal succeas of this second steam boat 
rendered further experimeota unorcessary, and it now oujy remained to 
bring it into practical operation. Messrs. Miller, Symington, and Taylor 
had proved to the world the merits of the discovery, and not wishing to 
incur further expense or trouble in combating the prejudices and opposition 
of mankind, which invariably obstruct the introduction and prosecution of 
every great invention, did nut prosecote the subject furti>er, but left it to 
others to work out and develop the powers of their ex inordinary iuven* 
tion, which was destined, at no distant period, to produce such a wooder* 
ful revolution in the social world. The engines aud mathioety were ac- 
cordingly taken out, and deposited at the Carron Works, aud the buat. 
which was only a pleiuure-buat, and fit for no other purpose, waa trans- 
ferred back io the lake of Dalswioton, and again applied lo its urigiaal 
purpose. Mr. Miller returned to his agricultural pursuits; Taylor to 
Ilia profession of a tutor ; and Symington to his profession of a practical 
engineer. 

lo I7US, Ramaaj made some experiments for propelling a vessel by 
forcing water out of the alem by a steam engine : this does not appev to 
hiite answered. 

In 179S, Earl Stanhope, well known for his mechanical geoius, tried an 
rxfenmeot for propelling a vessel, by means of a propeller in the form of 
a duck's foot ; and about the same tio>e Smith fitted a buat w iih .in atmO' 
spheric engioe on the Saokey Canal ; none of these eipeniuenH. amidsl 
several others which wer^ tried, appear to have been very sm •--'■! •!># 
great difficulty seems to have been in producing the rotatory n h« 

steam engine employed for the purpose, and it is singular that < • ni 

tried VV all's engine, which had then become geuerally known, aud Buuliua 
aod Watt themselves were too busy in making their engines for the num«r> 
ous milts and waterworks then tiecoming daily mote general, to lurn their 
alteotiuo lo lrc»h specula1iou», tbe i^ue uf which was at that time doubt- 
ful, and which did not pruml^c to be so lucrative. 

hi ItWI, Lord Duodas, who took great interest in mechanical pursniti. 
employed Sjmington to construct a steam boat; ihia wa> propelled l>y an 
eniiiueou Walt's plan, haviug one cylinder placed borizuuiatly, and the 
piston, with a stroke of 4 feet io length, wasjuiuied at tlie extremity, aod 
attached to a cuuuectiug rod. with a etank at one end, turning » paddle- 
wheel, pUcrd IU a wellboio at the stem of the vessel, whirij dad two r«d- 
ders, oue <>u each side of the lavitr iu which tbe paddle-wheel was placed, 
This Was the first praclKai woikiog steam vessel with au engite on U alt's 
f > ivrn, Biid «■» K .tlird the * Cbarlolie Dondas ;* it was employed for lo«« 
Hb aod Clyde cajial, aud answered its purpooa ooflh 
• tors of tbe canal objected to its being rooUBoad, 1> 
t. < MM 1,1.1 i'L< <>i lit! M^itatioD of tbe water produced by the paddle- wkcda, 
-L iLc) altegvd wotdd iBJor* tlw buika of the canal. 
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la 1802, FoUoD, ^io bad been Bome lime in England, beariiifc of S>ni- 
liifltaD'ft Mdrnipts, went to SraUaud, visited hini oo boHra lits boat, Add 
rrquegted to tee it trifd. Sjmingion arcordicgt; got up the stran), made 
tr^cral lnp« ap find dowD the canal, aud full} explained to Fulton every 
{mM iif ilie boat, steam engme, aod apparulus. Futlun made nuleg of 
e*ei7ibif»it, ohMrviDg at the tame lime, ibat the objection of injuriog the 
twiiks nf ibe caoais aod sraall rivers in)|;bt apply in ficgland, but that io 
Amerira, where ibey were iipoa a niurh larger scale, this inconvenieoce 
rould Dot be felt, and he thought the a^fplicaiioa of 6leam boats io thai 
country would tie of initneniie {tublic and private advHDtage, and staled 
bis int«^Dlion of introdiiriDg them Ihcre. Af<er this visit to Symiugtoo, 
Fniloo proceeded Io France, where he constructed bis drat steam boat, and 
tried it oo the Seine, bI Hbiis, in 1803, and proreeded to Aoierica soon 
■fl«r«rarda. It is rather singular that Na|ioleon, who was then First Coo- 
•ol, aud who usually was alive to all great improvemeuta, and carried 
tbem tbrougb with a degree of energy and taleat wbicb overcame all op- 
po*ittun, fibciold not ha^e appreciated the merits of the steam boat, and 
•liopid have allowed surb a tine opportimiiy of bent filing France to have 
slipped throogh hi» hands; hot perhaps the same may be said of England, 
as being still more extraordinary, for Ihe advantages of the steam engine 
and machinery had then become uoiversnlly acknowledged. Fulton, how- 
ever, impressed with the importance of the invention, and being (horougfify 
coDvioced of its oltimate success, pursued it with unremitting perseverancu 
and energy, and in 1805 he applied to Messrs. Boulfon and Watt to make 
a aleain engine for a boat which he w as about to construct in America : 
this boat waa accordingly built in ]si;7. Watt's steam engine reached 
AJBClica in I80<>. The vessel was named 'The t'lermont,' from his friend 
Liviagatone'a residence; the wheels and machinery were on ^jmlngton's 
plan, propelled by Watt's engine; the boat was tried un the Hudson river, 
aad only attained a speed of 6 miles per hour. This was the first steam 
boat Dsed in America, and Fulioo and Livingstone then took out pateols 
tot introducing steam boats in various places in America, and built several 
others upon a larger scale, for carrying goods and paghengers, employing 
Mesars. Boullcn and Watt to make iSie steam eu^ines, w)>ich were sent 
from England, each succeeding engine being larger ihaa its predecessor. 
Although it WIS generally known that the steam boats had succeeded per- 
fectly io America, and that their employment was daily increasing, jet 
litUe or no attention was paid Io the subject in England. The idea of 
eaiploying steam boats on the orenn hod never been conceived, and the 
objectiona raised to the agitation of the naler by the paddle-wheels on Ihe 
Forth end Cljde canal were considered so strong, that doubts were gene- 
rally entenained as to the success of the »}^tem an> where but in large 
rivers, such aa those of Amerjra. In 1812, however, Henry Bell, of 
Glasfnow, who was well acquaiole-d with, and bad deeply considered all 
thai had been done by Symington, determined Io try once more whether 
the ioveotion could not be applied on the ClyJe ; he accordingly cau»^ed a 
imaJl boat of 25 tons bnrlht-n lu be btiilt at Fort Glasgow, by John Wood, 
nho baa since become sn weli knoiAii as a ship-builder; it was 40 leet 
loD|;, with 10 feel beam, and in it was placed a stenm engine of 4 hp., mi 
what was termed the tell crank principle, introduced by Watt ; the boiler 
waa placed on one side of Ihe vessel and Ihe engine on the other, with 
fcar paddle-wheels worked by the intervention of spur gear ; the wheels 
soaaialed of detached arms, with paddles or floats at the end, which, bow- 
ever did not answer, and the complete wheel, according to Symington's 
plait, was sobsequently adopted. This steam boat, which was called the 
' ComeL,* began to ply for goods and passengers on Ibe Clyde, between 
Glasgow and Helensburgh (Bell's native place), in January, IBl'i, nnd 
kitaioed the speeil of & miles an hour. The * Comet' succeerled so well, 
Ibat Bell determined Io build aoolber vessel of larger dimensions and 

E>wer. Numerous other parties, seeing the success which had attended 
ell's es*-rlions, determineil to follow bis example, and several other boats 
were built during the succeeding years of 1813 and lbl4 ; Ihey were how* 
tver, still very imperfrci, until Cook, of Glasgow, in 1814, constructed 
Ihe fourth vessel, the '(ila^gow,' with an engine of 113 h.p. The roHchinery 
of (bit vessel was so much more perfect and poweiful than any which hnd 
been previously constructed, that it served as a model for many others; 
aad from this period steam boats fur river navigation were completely 
istabiiibed. 

Many of the engioea employed for the above-mentioned resEela were 
upon the bell crank principle; which, from Uieir simpliicity and portability, 
fludiog upon an indepeuileot frame, with the condenser forii ing part of 
il. were well ndnptt-d for sieam boats, and were consequently genefdily 
vaed. The bell-crauk lever?, receiving the motion direct from the piston, 
cmumunicated it by means of a connecting rod and crank Io the main 
shaft, turning the paddle-wheels oo each eide of the vessel; the engine 
was placed on one f<ide of the vessel and the boiler on the other. Ibe 
boilers generally used were upon the principle proposed by Allen in 1730, 
and by Smeatun in 1765, having an internal furnace and flue, surrounded 
by the water. This form of boiler was first hronglut tnio use by Trevitb- 
ick Id 1803, for high-pressure eugtoes, and for low-pressure engines, also, 
io one of the earliest steani-dredging boats employed at Fortsmuuth dock- 
yard, onder Benlhani ; but Ihe exterior shell of Ibis boiler was of wiiorJ, 
a« proposed by Brindfey in 1758; in sleatu vessels the external shell of 
Ibe boiler was made of wrought iron. Alt the steam vessels above roen- 
Itoned tvere worked by one engine only, In 1B14, lioultoo and Watt lirsl 
applied two engines, connected together, for woiking a small boat on the 
Clyde. 
Io 1815, a unail vesieJ, with a lida-lever engine of 14 h.p., by Cook of 



Glasgow, made a voyage from Glasgow Io Dublin, and round the Land's 
End to London ; it then ran between London aud Margate with passengers 
with considerable sucess, and this led Io others being established in variont 
places; the Scotch boat serving as a model. 

In lbl6, Maudslay made a pair of combined engines, each 14 h p., ap- 
plying the power Io the paddle- whtel chuft by the crank, instead of by 
Cog-wheels, according to the previous mode. 

In ihe same year, the Inle Mr. Baird cooslroctrd a steam boat at St, 
Petersburgh, with a boiler set in brickwork ; this boat worked for soma 
time on ihe Neva. 

Io 1817, Boulton and Watt purchased a small steam boat called the 
'Caledonia,' which had been built in tbe Clyde, with very defective en- 
gines. James Vt'att, jun., having constructed a new pair of combined 
engines on iJie side-lever principle, of 14 h.p. each, made a great number 
of experiments wilb Ibe ' Caledonia,' and went with it to the Scheldt and 
other places ; the arrangement of the eogines, as improved by Wall, 
served as a model for several other vessels. 

In 1818, David Napier caused the 'Rob Roy,' of QO tons burthen, to 
be built by Denny at Dumbarton, wiih an engine of 30 h.p., with which 
he successfully established a regular communication between Greenock 
and Belfast : Ibis may be said to be the tiist lime thut a regular communica- 
tion by steam boats, between two distant sca-porta, was established, and it 
set the example to every other place. Boulton and Watt, after the success 
of the ' Caledonia,' made a great uumlter of marine engines of increased 
power, and with various new improvemeots, such as iulroduclug wrought 
iron instead of cast iron for several of the moving parts ; and in 1821, a 
great step was made, by eatablithing steam boats between London and 
Leiih. Two of these vessels, the ' Jamei Watt' and Ihe ' Sobo,' with 
engines of 120 h.p., by Boulton and Hatt, were the largest which bad 
been made, and Roawereo very well. 

la 1819, Ihe * liub Roy' left Ihe Belfast station, and was transferred to 
the Eoglisb Channel, to run between Dover and Calais. About Ibis lime 
Napier built Ihe 'Talbot' of 150 ions, with two engine* of 30 h.p. each, 
which ran regulatly betwceoi Dublin and Holyhead. In ihis year albo, 
lie late Mr, Kennie, who had for some time previous watched the progress 
of Ibia great invention with considerable iuterest, foreseeing that it would 
ultimately supersede all others, prfipused to the Admiralty to use steam 
itessels for lowing vessels of war mio and out of harbour against wind and 
tide; being perfectly satisfied that if once it was introduced into Ihe navy, 
it could not be long before steam vessels of war would follow; great 
doubts, however, as toils success were entertained and exprt-ssed bv many 
of the official subordinates. Lord Melville and Sir George Cockburn, 
buwever,overruledbll objections, and, as a first experiment, ibey consented 
lo allow Ihe • Hastings,' a 74 line-of-bullle ship, to be towed from Wool- 
wich by Ihe ♦ Eclipse,' a Margate sicum boat of CO h.p. The 'Eclipse,' 
however, proved too weak, and after towing the * Hastings' a few miles, it 
returned, and tbe * Hastings' went to Chatham wilb her sails alone; the 
experiment was Ihos out quite so suctessful as could ha«e been desired ; 
nevertheless Oernie still tltiermineii lu persevere. Oliver Lang, the mas- 
ler-bhipwTJgbt of Woolwich Dockyard, entered fully into Rennie's views. 
and warmly assisted by e»ery means in his power Ihe introduction of steam 
vessels into Ihe navy, corarury to the cpiuions of many of his fuperiors. 
At length the Admiralty, at their recommcudtitiou, ordeied the 'Comet' to 
be built according to the draft and plan, and under the superintendence of 
Mr. Lang; arie was 1 15 feet long and 21 feet wide, drawing 9 feet of 
water, and a pair of eogines of 40 h.p. each, were ordered for her from 
Messrs. Boultuo and Watt : ihis w as the first steam vessel in tbe navy, lad 
it is still iu use. By degrees several others were built. 

In 1820 u steam tug was built by Mawby, fur Messrs. Smith, for Ihe 
purpose oftowirtg Iheir barges upon the H umber; and io the same year, 
Mtiud«lay and Field applied the expansive action of steam in the cylinder, 
which was a great improvemeut ; also escape valves for the water, which 
might boil over into tbe cylinders. In that year also, steam pAckets were 
iutrtKluced oa the post-ollice station between Holyhead and Howth ; and 
the ' Britannia.' with oscillating engines, and scAeral othac bteam packet*, 
were Lulll by Manby for the Duv«^r and Calais station. 

Ill 1825. the General St<ani Naii^aiion Company was established by 
WiJliawi Jollrffe, who built two of tiie largest vessels which had yet been 
IrieiJ, called the * George the Fourth' and the * Duke of York ;' tiny were 
between 500 and 600 tons burthen, and hud engines of 130 h.p., furnished 
by Mesifrs- J^ssop of the Butterley Iron Works : tli«-5e two vessels wera 
iolendcd to establish a regular coiuiuuniration between Ixtndon and Cadiz 
nnci London and St. Petersburg ; ihey accordingly started m .September 
1627, and answered extremely weK, notwitlistanding the heavy storms 
which they encountered in the Bay of Biscay and in the Bahic. Th« 
Geiierat Sleani Navigation Ci;mpuuy. considering the ideas of Joltilfe loo 
exteuded, parted with the (wo ves.>.el9 (which were afterwards purchased 
by the Government), und limited their views lo the Brilijiii Channel and 
tbe German Uceau. A bwut this pe»iud, the * Kuterprise,' iif 500 tons bur- 
then, which was built by Gordon, uiid had a pair of combined eaginesof 
120 b.p, constructed by Maudslay uud Field, made the voy^ige from Lon-> 
doD to Calcutta, by the Capo of Good Hujie. 1 he advantage and supe* 
riority of sitaiu vessels, in every respect, (or both river and sea navi<;ution, 
having been now tborooghly esiublished, their einploymeut became uoivcr- 
sal; and the size, power, and number of tbe vessels iucrea^sed daily ia 
every part of the empire. 

From this periu<t nuthing remarkable appears to have occurred, until the 
coDStrucliou of the ' Cnited Kiugduu/ wbicb was bj far the largest m 
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■IM and the most powerfol Ibnt bad been made. She wm IGO feet long, 
25^ feet beam, and 200 h p. ; the vessel was built by Steele, of Greeoock, 
and tbe engines by David Napier. As deep-sea navigalioa by steam ad- 
vanced, it t)ecaine an object of coosiderable importaace to save fuel, and ta 
obviate Ibe incnnveriience of the incriistatioa of ihe boilers by (he deposit of 
salt, and oiher t^ediment^ occasiotied by the uae of sea water ; David Na- 
pier therefore introduced the Hvetem of surface caodeaKalioa. the coadenser 
beiog made of a series of small copper tubes, through which the steam, 
after bein^ used, passed from the e>iiDder to the air-pumps, (he pipes being 
surrounded by a constant supply of cold water, go that tbe steam watt con- 
densed and the water m as r^'turned directly back into tbe boder, to be 
again converted iolo steam, without the admixture of salt water according 
to the usuhI pifto, thus employing the same fresh water orer agniu, where- 
by the above-nieutiuned inconveoieoce of incrustHtiuu of the boilers was in 
a great raeu<iure avoided. Hall afterwards tried the same system with 
eertuiu muilifuailous. and it was employed in several vessels ; but like 
Watt, (artwrighe, and others who had tried it, he funnd the Condeii#atiun 
was not so complete, and the weight, and cost, and didiculty of keeping 
tbe upparaluA inonler, lia« hitherto prevented it from being generally uned ; 
for Bilhou;rh it possesses advantages in many respects, siill upon the whole 
they do not counterbalance the disadvantages, aud the old system of con- 
densation by jet, with the aid of the brine pumps, is more generally em- 
ployed. The brine pumps and refrigerators were invented and patented by 
Maudsliiy and Field in IS'iS, and were used on board tbe 'Enterprise.' 
After the ' United Kiugdnm.' numerous vessels of simdar and even greater 
aiee were constructed, to ply between London and Leith, Glasgow, and 
Liverpool, and elsewhere, 

I'he De\t great step in advance was the crossing the Ailanlic. This had 
long been in agitaiioo. and was freely discussed by uumerous enterprising 
mind^, anxiuUitly bent upon working out the fultilmeut of such a desirable 
and important object ; but tbe great practical difficulties iorolved in the 
eKecutJ<»ti were not so easily overcome. 

To construct a vessel of suHirient size, with engines of adequate power 
to propel her through the storms of the Atlantic, and carrying with her 
Hudicieut fuel to keep the engiues ia niutiun, was considered by many (and 
among them were very cuinpelent authorities) to be extremely doubtful, 
but by tbe world in geiifnil the task was considered to be wholly impracti- 
cable. To Ilristol is due the urigin of this great uudertakiog, iind a com- 
pany of euterpriaing individuals, with Brunei, as their coo^uliiog engineer, 
was formed for that object ; it was, however, with difhculty that they 
found engineers to carry it into effect, aome of the first constructors of the 
day having declined to undertake it. Messrs. Maudslay and Field, how- 
ever, who bud already taken such a prominent part iu llie prosecution of 
steam navigation, saw their way, and boldly engaged to cou«>truot engines 
of the riqiiisiie power, well adapted for the purpose. Accordingly a vessel, 
called the '(Jreat Western,' was designed by Faterson, and buitt by him 
at Bristol ; and the engines were completed and lilted on board m March, 
IH38, The vessel was 210 feet long, and 38 feet beam, drawing 15 feet 
when laden, being 12-10 tuns burllien, and capable nf carrying 500 tons of 
coals, which it was calculated would last twelve days. The engines were 
upon tbe side lever principle, each of 210 h.p., with cylinders 73 inches 
diameter and 7 feet stroke, making 15 strokes per minutes ; they were 
fitted in ca^t irou frames, with the latest improvements. The boilers were 
coQstructed with tbe flues over (he fires ; they were called douhle-stury 
boilers, aud have been since much used ; they had brine puiifps, and were 
worked under a pressure of 3 lb. per square inch ; ibe total weight of the 
ent:ines and boilers, including the water and tbe paddle-wheels, was about 
liO tuns The vessel was cuinpleted with her engines, and made her 6rst 
(rial on the Thames in March l»3a, realizing 12 mdes per hour. On Sun- 
day, tith April, she started on her tirsl voyage from Bristol, under the com- 
aand of Captain Huiiken, with seven passengers, and a cargo of SO tons of 
goods, besides 500 tons of coals, aud reached New York on Monday, 23rd 
April, a distance of 3000 miles, in thirteen days and ten hours. Her ar- 
rival created tht> greatest interest; the quays were crowded with specta- 
tors, anxiously wmting to give a hearty welcome to the enterprising and 
successful adventurers, who had thus so triumphantly solved the grand 
problem, and had brought the New World withm a few days' sail of the 
Old. On her return she left New York on (be 7th May and reached Bris- 
tol on tbe 83rd, with 70 passengers ; performing the voyage in 15 days. 
The BUCceHS of this voyage across the Atlantic having exceeded the most 
•aaguine etpectations of its promoters, and iudeed of the whole world, 
there seemed no bounds to the extension of steam navigation ; other com- 
panies were projected and numerous larger and more powerful ressela 
were designed, in equal contidjfuce of success ; then followed the ' British 
Queen,' by Napier, of 500 h p., the * Liverpool,' of 500 h.p., and the ' Pre- 
atdeol,' of 600 h.p., whose melancholy fate served for a time to damp tho 
ardour of apeculatioa. The practicability of steam commuoicatiun across 
tbe Atlantic having thus been established, and its superiority over the old 
•ailing aysteiu being clearly proved, time only was necessary to render it 
perfect. Tbe line from Liverpool to Boston was then designed, and curried 
iaio etfect by C'unard, for conveying the mails ; it consisted of four fast ve»- 
•els, (lie ' Acadia,' ' Caledonia,' ' Hiberaia,' and * Cambria,' of about tOOO 
tona and 450 h.p, each. This was followed by Uie gigantic project of the 
Royal Mail Company, for carrying the mails bctMeen England and the 
West Indies, consisting of twelve vessels, each of about 1200 to 1300 tons 
burthen, and 420 k.p. The engines of these vessels resembled very much 
Huite of the ' Urtat Western/ whose complete tuccesf iadaced their being 



taken as models for others. The great weight and tipace occupied by 
engines, being upon ibeMverageaboiita ton fur everv iior>>e-poiver, render^ 
it diflicult for ihem to carry any great amount of cargo beyond the passe*. 
gfrs, and iIiuh tlic profits as a mercantile speculation were materiallr ]ea» 
senrd; it became extremely desirable, therefore, lo ascertain wbrther en- 
gines, equally rflicient, could not be made of less weight, and to occupy 
considerably less space. 

In order to efTect this object, engines were invented, by which the powf r 
was applied directly from tbe piston to torn the paddle-wheel -haft, with- 
out the intervention of side levers; (bene were called direct- iwi -r, 
and at first great objcrtious were made to them in consi-i)!!- i« 
asserted, of the loss of power arising from the obliquity of tljc u ii-iu nr the 
piDton-rod upon the crank on the paddle-wheel shaft. Messrs. 'Seawards 
were among (he tirst to introduce this system into the ' (iorgon," and not- 
withstanding the objections above stated, it has been imprnviHi by them 
and by other engineers, aud has materially gained ground. The obliquity 
of action of this system, compared with that of theeide lever system, can 
only be considered in the light of a little extra fnctiou. which is fully, if 
not more than compensated for, by the reduction of weight and space. The 
iniidiiicutions of the system by Miller, have been very aocxessful. and cob- 
billed with the forms of vessels adopted by him, have enabled great speed 
(o be attained both by tea going vessels, and his boats on tbe Rhine tiid 
other rivers. Even the objection of extra friction, however, if tenable, ia 
obviated by the vibrating cylinders described in Trevithick and Vivina'* 
patent in l»lt2; patented by Witty in 1BI3, and by Manby in 1891, by 
whom the tirst engines of the kind were constructed; sut)>. ' Irr,. 
proved by Maudslay aud Field, and Spiller ; and now extei ,. 

factored by Peno, Miller, and others ; Maudslay and Field's i.i _,4.o- 

der engines, so arranged that a long connecting rod is obtdineil tiy tts being 
enabled to dei^cnnd between the cylinders; the Trunk engine by Hob* 
phrey ; and tho modiiication of the concentric cylinder* by .f usrph Maude- 
lay ; as well as other varieties of this system by dillerent makers. The 
substitution of wrought iron for cast in a large portion of the fnine 
coniiensers ; the tubular instead of the cotninon flue boiler firnt pro_ 
by Klaklf-y in 1701, and afterwards improved in the locomotive boiler, 
introduced into steam vessels by^lVlaudslay, Spiller, Bramah. and other* 
about the year 1829, as well as the use of steam of higher temperature sod 
increased expansive action, have combined materially to increase the effect 
of (he engines, and reduce the consumption of fuel; so that the sf>ae« and 
weight occupied by them is now reduced to nearly one-half .is 

origiuttlly, or in other words, engines of double the power now , y 

thesaini' space and tonnage in the vessel ; thus a material a-.i ;„.. ..js 

been gained in enabling vessels to carry n larger quantity of fuel, by whick 
(hey can extend their voyage ; and greater power is rendered disposable 
for propelling the vessel through the water. As economy of lime becomes 
daily more important, every means which can eflect it are brought iolu 
operation, and thus the power of the engines has bo<n cunlinually aug- 
rocuted, in order to produce greater speed and shorten the durnlion of tbe 
voyages, Keferring to the navy, we find, that in 1822, 80 h.p. was the 
largest; in 1«27, 160 h.p.; in 1828.200 h.p,; in 1830,220 h.p. ; io 19J8, 
4tO h.p.; and in 1845 we have the • Ketribntion* and "Terrible," with 
nearly 1000 b. p. in each, and it is not improbable that, ere long, greater 
power will be employed." Whilst the royal steam uavy has been making 
such rapid progress, the mercantile steam navy has not only kept pace 
with it but has even led the way ; for the enterprising, commercial spirit 
of this country is ever on the alert; every improvement is si-iacd upon with 
avidity, and the greatest inducements are held out to make new duroveries, 
in fact nuihing but constant progress can satisfy the restless spirit of im- 
provement. In the iofuncy of tbe art, we were satisfied with a or fl mile* 
per hour, now, when we have attained above 17 miles per hour, we are 
cool]dently looking to a still greater result. 

Whilst (he iraprovemeuts, above described, have been making in tbe en- 
gines and in the mode of applying them, various attem[its have been made 
to obviate the inconvenience and loss of power occasioned by ihe coucuMioa 
of the floats of the ordinary paddle-wheel entering the water, as well as the 
iiCAvy drag or back action of the water when the floats leave it ; ounertMM 
experiments and inventions have been tried for constructing a wheel, of 
such a form that the floats shall always enter the water io the most advBb* 
tageous manner, and having elfected the object, shall leave it again with 
the least resistance. To describe the numerous invention? of this kind 
would be foreign to my purpose, and would occupy too much nf your time ; 
it will suffice to mention that of Buchanan, by which (he floats always en* 
ler and depart from the water perpendicularly ; those of Cavd, Oldham, 
.Morgan, Perkins, Seaward, and Barnes, which are mo<lificatioD» of it, 
ditTering chiefly in the angle at which the floats enter and leave the water, 
and the mechanism atliicfaed to the wheel by which the motiou is communi- 
ttitcd la tho flout boards ; the principle of this invention is extremely good, 
but in practice it has unfortunately been found, that tbe wheels of this 
construction, after a little use, are liable to get out of order; it ia not 
therefore generally adoplf-d, although, whilst tbey are in order, consider- 
able advantage is doubtless gamed. To obviate (his inconvenience, as 
well as that of the common wheel. Field invented what is technically term- 
ed the Cycluidnl Wheel; this consists io dividing each float-board iala 
several pans or narrower boards, and arranging iheiu so nearly io cyctoidal 
curves tliat they shall all enter the water at the same place in imraedial* 
succession ; as tbe acting force of each board is radiating, it propels whilst 

* 'lit* total aaeiMt of Meaai powt tmployed la (be Boyal Navy U abtrmt SifiM k,p. 
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pkMinii under thr water in (1i« ordinary way, and when it pmerges, the 
wB(«r escAfics eimiiliancou&ly from rath iittrntu board; ihis prir.ctpte wms 
Dot followed up by its invrntor, uod t^ae aftciworil^ patented by Galloway, 
woce which it has ttecn vrry grnfrally uduple<l. TLe principle of reefing 
the piddle-wheeU is aUo u»rd, &o ifa^t v^hva the vessel is deeply im- 
isersfd, the leverage or the paddles ran be »luirti-ued, aod when light, it 
^an tie letigthened, and can tliua be ulwaytf adjuHted to the power of the 
eogiDe*. 

A» eeoaomy of fuel is an object of the greatest importance, bo io lon^ 
voyafc«9 it is advisable to employ tlie wind a;* m ntotin^ power, as much itb 
possible, vtben fatuuiabte : it became therefore desirable lu contrive a 
aimple neaos of detaching the paddle-vihei-ls from the euKinen, to as to 
HJIowr lb«m to turn rouiul with the motion of the Tessel ihroogh the water, 
aod ihuB to prevent Iheni from ioipediug her way ; varions coi.trivnoves of 
thr ' ■ ■' ( ~ve been iuveuied bui one of the niott i^imple, and whab is now 
II): •'d, was invented by braiihnaite and Milner ; it consists of a 

frii li attached to the puddle-thuft, which, by means of keya and 

•crews, can bo tightened or elackcntd with facility, and thus the paddle- 
tiheel is attached or releaied at pleasure. Numerous attempts have b«ea 
■tmie to introduce the rotative engine withuut pistonf, but they have 
hitherto oot been saccessfal. 

The freat resnlts rendered by steam Davigation induced the mechanical 
world to turn Ihfir alteDtiun luward» the extenhion and impniveiufnl of it ; 
Bonltoo and Wati, Mauditlay, Field, Robert and David Napier, Jeasop, 
OljfDD, Barnes, Miller, Uavenhill, Girdwoud, Manby. Spiller. Si:uil, Siu- 
clair, Caird, Todd, Fawcetl, Bury, Forester, Seaward, l''eon, Fairbairn, 
HmUf Rennie, and numerona other able wen devoted their minds to it, and 
have produced some splendid examples of engines aod mechaui^m in that 
departmeol. When we look back to bymingtoa's original engine, in 1788, 
it ippcan* to have been 1.0 changed as srarccly to be recognlMible as the 
Mne, and from a speed of 5 to 6 miles an hour in smooth water, we now 
Sad that a »peed of 8 and 9 milea an hour against a heavy gale and head 
wind in the Atlantic, and above 17 miles in t»till water, has been obtained, 
whilst impruvementsare in progress which lead us to anticipate at 00 very 
distant period far greater results ; much of this, do doubt, is due to the 
perfection of ihe workmanship, as well as to the more correct pruportionfi 
■ad adaptation of ihe various parts of the machinery, compared with wbal 
waa formerly done, and which it was impossible to accomplish with the 
aleoder and loeflicient means then at comtnaDd; fur lliia we are greatly in- 
debted to the improved lelf-acUng toots of W hitworlfa, Fox, Lewis, bharpe, 
Roberla, Nasmyth, aod others. The improvements in the form and coo- 
fttnjctioD of the vebsels have also cool rib u ted much; and in the investiga- 
tioD «f Ibis difficult Butiject we are much indebted to John Wood, Oliver 
LufKf Fearnull, Fiuciiam, Ditehlurn, ibyniouds, Uule, ^ieppings, 8cotl, 
rli, b.dye, I'uttersun, While, Pasco, aud others. 

(TobecMtiiuitit.t 



REGISTER OF NEW PATENTS. 

PAPIER MACHE ORNAMENTS. 

Friderick BiELKnELD, of Wellington-Street, Strand, 
ehi minmfacturer, for " /mjjioremenla iu the making moulda, 
tie$, h»td 111 the manuJacluTC 0/ j^ajjiir machi and othtr vuilUrn, and 
in moulding or Jorming articles from certain j^lavtic matertalt," — 
Granted July 14. 1640; Enrolled Jan. 14, 1&47. 

The inventioo relates, firstt to improvenienla in making moulds or 
diet u*ed in the munuf<ictuTe of papier maclie and otlier malti^rs, and 
to improreinonts in moulding or forming articles from certiim plastic 
materials. Secondly, to moulding or formittg mouldings from certain 
plastic mutpriitts on wood. 

Tlie first part of the invention consists in tbe application and com> 
bicUioD of certain m-itters hereafter mentioned, for milking moulds 
or dies used in the miinuracture of papier m.icht- and other matters, 
by moulding or forming tliem therefrom. TJie materials are us fol- 
lows: — tatiogelL'tin, suipliur-balsam, guin-thuSf aod gutta-pi-rchtit with 
a auitable solvent of gulta-perclia, preferring Venice turpentine. 
Gum-tbus and guttu-percha are inullers imporled into this countrVr 
oltd are well known. Tunogeletin is prepared by mixing a solution 
•oolaining tannin willi a solution of glue or nnim<il jelly, of uboul 3G 
parts of tannin and G4 of geLiline. Sulphur-balsutn is a preparation 
of a aolutioii of sulphur in fixed oiU, mostly prepared with sulphur 
and liuseed oil, and usually consists of two ounces of flivur of sulphur 
and eight ounces of liiisetd oil, mixed, heated, and stirred, till the 
taipbur dissolves. In mukipg tlu? moulds vr dies above mentioned, 
nix, dissolve, or combine tuuogelettti 111 Venli-e turpentine ; to this 
aolution add cullings of gullu-percbH, and melt them by means of 
beat, preferring to use a pug-mill heated by an external steam balb 
for such purpose. These materials so combined may consist of vari- 
wu pruportiuDS of the ingredientii, depending on tbe manner the 



combinations are to be tued in making moulds: tlie following propor- 
tions are prefened,— nine parts by weight of tanogeletin dissolved in 
eighteen parts by weight of Venice turpentine, adding four to fivs 
parts of gutta-percha; ibis produces a plasIlL- mixture which, whilst 
it remains warm, may readily be fashioned by placing it on tbe form 
from wbic-h it is desired to make a mould or die, or it may be pressed 
into a hollow figure to Inke an impression Iherefrom, or made itilu 
piece moulds ; and wlitti the combiner! mutti-rs have been allowed to 
remain till they have beeomf cold, the combination of materials will 
huve btcome bard, and may be used for various purposes, for dies or 
moulds, for making arliclef> in papier much^ and otber materials. By 
adding a small quantity of glycerine, especially where little or 00 
sulphur-balsam is employed, it will be retained longer from becoming 
bard. For very bard moulds or dies, capable of sustaining consider- 
able pressure, mix with sucb combinations tine iron filings, using as 
much as possible so long as tbe combinations will retain a plastic 
state, and allow of being readily used, by being pressed into moulds, 
or into figures or models. White and red lead, and oxides of some 
metals, such, for instance, as oxides of iron in the state of powder, 
may be used for giving hardnei-s to the compounds, taking care that 
they are not added to such an extent as to destroy the ptustic mate- 
rials of the combinations. Gum.thus and sulphur-balsain may be 
combined witb gutta-percba without using tbe tanogeletin, by means 
of beat, and the effects of combining these two ingredients is, to pro- 
duce a very plastic compound suitable for forming moulds or dies (by 
pressing them on or into suitable dies, surfaces, or models) for various 
purposes, and the same will be hardened and modified by using other 
itigrtdients, as before explained. And sulpbur-huisam may also be 
combined with goUa-perclia by heat, and wtll produce a plastic com- 
pound more or less fluid wb(.n hot, according to the quantity of sul- 
phur-balsam used, aod the same may be employed in taking impres- 
sions from models or surfaces (by pressing the same on or into suit- 
able surfaces), und such impressions will be applicable as muulds for 
making articles from other plastic materials pressed therein. And 
sucb combination of sulphur-balsam and gutta-percha may be coui- 
bined with the other materials above mentioned for hardening them. 

When misiDg tbe above mentioned materials, aided by beat, it 
will be necessary to b^at or grind ibem by raacbtnery, to make them 
blend ititiroately together. The first part of tli»; invention also con- 
sists ir) employing tne above mentioned combinations of materials as 
plastic preparations, to be moulded or formed in order to produce 
articles therefrom in any suitable moulds or dies for architectural and 
other ornaments and other u^es; and owing to tbe peculiar properties 
of such plastic preparations they will be fuund highly useful, for they 
will take and retain very sharp impressions, which, when set and dry, 
will not be readily injured, and moisture will not have so prejudicial 
an elfect on anicle!^ mouUied from such composiiiousas on wauyothrtr 
plastic pr>^parations moulded into articles for like purposes; and such 
combinations, particularly where it is desired to give tenacity thereto, 
will be benefitted by having paper-makers' rag dust, or other fibrous 
material, ground or mixed therewith, and where pliability is desired 
to be given to the combinatioDS ubove mentioned, glue may be mixed 
iu quantities according to the degree of pUability desired to be ob- 
tained for tbe particular [<ur)>ose to which tbe cumibioatiuu is to be 
applied. 

The second part of the invention ccntiats in forming mouldings for 
architectural purposes, by spreading gilders* preparation (glue or siie 
•and whitening) by means of gauges, on to wood, and iheu subjecting 
tbe same to the pressure of dies to emboss them. In making mould* 
ings, it has been usual to prepare the wood mouldings to tbe contour 
desired, and to by on n succession of coating of the gilders' pre» 
paration, and then by rubbing Ihe surfaces thus prepared, the same 
are rendered smooth. In. place of this process, tbe gilders' prepara- 
tion is to be used somewhat thicker tbau heretofore, so that it will be 
suitable for making a subittantive coating at once, and is then to be 
laid on to tbe wood moulding by means of a gauge. In performing 
this process, a sheet-metal ^augc is fixed on a b^d in such manntir 
tbat a prepared wood moulding may puss under it, leaving a space 
between the gauge and the wood moulding, according us it is in* 
tended to have the preparation spread more or less thickly; and on 
one side of such gaug>^ ibeie is a hopper containing the plastic pre- 
paration usually employed by gilders, or printer's composition (glue 
and treacle) may hti mixed tberevvittif to give elasticity or slight plia- 
bility to llie surface^ Tbe wood mouldings pass under the hopper, 
which is heated by steam to keep the plastic material in u working 
stale, the wood moulding beiug enused to slide on a long twd, by 
whicii it will become covered with the preparation. The wond 
mouldings being thus coaled, are, when dry, to be subjected Io the 
pressure of dies to emboss the surlaccs thereof, and for this purpu»e 
the use of ih'i roller dies is preferred. 
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In carrying out the firat part at tlie inv^nl-ion, the plastic materials 
miy be rolleiioutintu sheets or strips, and iltea embossed ami moulded 
into luitible fjrms for muuldiiiif), or stich pl-iftic materials, or after 
having bafn fir»t spr>;;»i on ivoad uijuldingi in th« manner described 
in respect to gilders* prep.ir>ition, m.»y be subjected to dies ia like 
manner to be embossed. 



LOCOMOTIVE ENGINES. 
EtuAiT Galloway, of Buckingliim.itreet, Strand, Middleiex, engineer, 
(or " frnprovmeatg in heom'ttwe ew/inei "—Gnaled .\pril 18; Enrolled 
Ocljber 18, 1816. JFith EajraDinyi, Plate IX. 

lu constructia;; locomotiTe enginei for railwnys, it has heretofore been 
mual to give motion to two or more of the wheels which carry the engine 
and it hu been proposed to apply a central rail to a railway and to employ 
roUeri on either lide, preated towards each other by a hjiud lever, and motion was 
corumuaicated to one of them from the axis of two of the carrying wheels. 
Now one of the objects of this inveniion is no longer to me the carrying 
tTheels as driving wheels. Anolher object of this invention is to apply the 
power employed to both of two wheels placed on either tide of a central 
rail, and to obtain the requisite holding or bite on the central rail by earning 
such two driving wheels to be pressed towards each other, and consequently 
against the rdil, by means of springs and apparatus suitably arranged for 
causing the two driving wheels (on each side of the central rail) to press the 
rail more or less, according as more or less holding to the rail u required 
from time to time. 

The driving wheels of the locomotive engine, shown in the engraving, 
Plate IX. are applied horizintally on eaih side of a centre or middle rail, 
and are pressed towards each other by means of springi, the pressure of 
which can be regulated by adjusting screws, or by any other convenient 
means, so that they may he pressed towards each other with any degree of 
force the springs will ailmit of. The pressure, therefore, of these wheels is 
exerted stmultaneonsly on each side of the middle rail. By such an arrange- 
ment it will be evident that the bite or adhesion necessary to propel the 
train is independent of the weight of the engine, and as the adhesion can be 
increased or diminished eiactly according to the amount of force with which 
the driving wheels are pressed against the rail, this system obviates the slip- 
ping of the driving or propelling wheels upon the rail, h^.retofore consequent 
on making the driving wheels also carrying wheels in a locomotive engine. 

Fig. 1, ii a side elevation, and ilg. 2, a cross section of a locomotive engine and 
fig. 3, is a plan, with the boiler and such parts omitted as would interfere with 
the view of the same, a, a, are the driving wheels worked by cranked axes. 
Each wheel is worked by a pair of cylinders, the one above the other, the 
pistons of which operate on the axes in much the same way ai the engines 
of the present locomotive. The slide valves may be at either side of the 
cylinders, and worked by eccentrics placed on the axes. To secure the De> 
cesiiary bite on each side of the middle rait, the lower bearings of the axes 
are at liberty to move for a limited distance horizontally, in mortices or dots 
for that purpose in the horizontal frame, b, b ; theie bearings are pressed 
towards each other by the springs, c, c. Toelfect the desired adjustment of 
the pressure of the springs, the rods are connected to the centre pieces, e, e, 
one of which has a right and the other a left-banded female screw through 
it, the threads of which fit the right and left-handed screws on the rod,/,/. 
On one end of /, / there is a lievel wheel p, working into another bevel 
wheel A, the axis of which it carried up in front of the lire box, as seen 
dotted in fig. 3, and has a handle accessible to the engineer, so ttiat the 
pressure of the springs on the driving axes, and consequently the bite of the 
driving wheels on the middle rail, can be adjusted at pteasiure when the eu- 
giae is in motion. 

The claim is for the mode of giving motion to locomotive engines, whereby 
two actuated wheels, a, a, are used -, and the causing of two wheels to be 
pressed towards each other and to a central rail. 



THREE-CYLINDER LOCOMOTIVE ENGINES. 

Georob Stephenson, of Tapton Umse, CliMterfield, in the county 
of Derby, engineer, and Wiluam Howe, of Newcdstle-upon-Tyne, in 
the county of NorthumbprUod, raechJinic, for "an improDt'/unt in !o- 
comotire sleaiH-engines." — Granted Kebruiry II; E.irollrtd August 
II, 1846.— (Reported in ihfi London Journai.)* {IVUk Engraxungs^ 
Plate IX.) 

The ordinary kioda of locomotive engines are, as \a well known, 
, constructed with two horizontal, or nearly horizontal, ste.im.cylinder», 
Idisposei parallel to each other, eitb<2r between or outsid'.' the wheels 
of the engine; the present tmpruremeot consists in substitiiting for 
one of the said steam^cylinders two smaller steam-cylifid^rs, with 
suitable valves, &c.; the smiller cylinders being of such dimtmsiona 
Uut the contents or capacitv of tht." two together will be eq-ial to ih-i 
coulenta or capacity of the Urger cylinder for which they are subiti- 

• Xtk at>Hdfed KcouDt of Ibis patent wosglfta to llw Joaraol for Sepl«iiil««f laat, 
wtlhiml dnwiofs. 



tuted. The two smill cylinden are placed on? at p,ir;i «ine of the 
central line or middle of' the breadth of the engine, and ot equil dis* 
tances from that central line; and the remaiuintj large cylinder is 
siluvted in the said ceotr.il line, insleiid of at one side thereof as usual. 
The crank-pins belonging to the smaller cylinders are arranged pa* 
rallel to each oUu-r, and pointing in the same direction; and the crank* 
pin of tile ceotriil cylinder is so placed, that the direction atsumed by 
lis radial line will be at right an^lfs to the direction aaaumed by thi 
radial tines of the uch«'r two craim-plns. 

The object and eiTect of this iraprovyment is to couotemct or neu- 
tralise any tendency that the oblique action of the several connecting- 
rods on their crank-pins may have to produce a lateral vibration ur 
rucking motion of the eogiue upon its supporting springt^, wh2o tra- 
velling very rapidly; because the oblique direction iu which each 
connecting-rod acts, when the piston is near the middle of iU course, 
causes the exertion of aforcf etther to lift up or press down the guides 
which retain the juint at the end of tht* connecting-rod and of the pis- 
ton rod in it« intended rectilinear motion ; and in the common loco- 
motive engines, with two sieam-cyluiders, this force operates alter- 
nately at opposite sides of the central line of the engine, and conse- 
quently tends to produce the lateral vibration or rocking motion above 
m-;ntioiied. Out this tendency to produce lateral vior itiou will be 
wholly counteracted or neutralised in locomolive engines construcl/d 
according to this improvement; because the central steam-cylinder, 
with its connecting-rod, is operative at the middle of the breadth of 
the engine, and therefore the lifting or depressing force resulting from 
the oblique action uf that coouecetog-rod will act equally on both sidis 
of the fliigiiie; and further, as the pistous of the two small cylmden 
act simuluueuuily, and in the same direction, the lilting or depressing 
forces which raiy result from the obliquB action of iheir cuiiuecttog- 
rods are equally op-rative at the sam^ lime, and in the sami direc- 
liun, .it opposite sides of the said central liue, and at equal disUnces 
therefrom, and will therefore have nu tendency to produce lateral 
rockiug. 

)?late IX., fig. 1, is an elevation of an improved locomolive en^'ine ; 
fig. 2, is an end view, partly iu section, of the thiee steam cylinder*, 
with their valves and accessaries, on an enlarged scale; and hg. y, is 
a correupouJing horjzonlai section and plan of the same parts. The 
ordiniry parts of the locomotive eDgiii'i being well known, any descrip- 
tion thereof is unnecessary, ti.is the central steara-cylin ier, situated 
beneath the boiler. 6, is the uppermost of the two guides for direct- 
ing the motions of the joint by which the end of ilje central piston- 
rod is attached to the forked en J of its coauecting-rod, the other eud 
of this rod is secured to a crank at the centre of the a&is c, of tho 
driving-wheels. d^d\ are the two small steara-cy.inders. e, e, are 
the guides for the jomta. of the piston-rods: each joint is couuected 
by a rod/; with ii craok-piu g, on the ijave or boss of each driving, 
wheel. The requisite distribution of steam to the cylinders a, d, ti », 
may be performed by means of sliding-vaives, and wwr king gear, in 
the usud manner, but so that the valves of the two cvlinders a^ d\ will 
always be moved sjinuttuneously iu the same direction, which may be 
done by the working gear, without requiring imy other ecceuines uii 
tlr? mam shaft c, than is usual. In 6^. 2, the valves are represented 
as sliding agutisi vertical surf.ices at the sides of their respective 




described in the apeciticaliotj of a patent obtained by Ruben titeuheu- 
■OD, June 23, I84i; but although that arraogemeui of valves (and of 
thisix wheelsj is suitable for eugines constructed acoordtog to Iha 
preaeot improvement, the valves may be caused to slide agaiust hori- 
zontal surlaces, and the whwels may be arranged brtneath lUe eugioe 
in the usual manner. I, (figs. 2 and a,) is the steam-chest or vaire- 
box containing the slide-valve m, fur the central cytiuder a; and », is 
the valve-rod, whtch passes through a stullingbox in the end of the 
steam-chest, o, is the steam-chest cotitaiuiug Uih sUde-valve c, for 
one of the small cylinders d\ and 9, is the valve-rod. The steam* 
chests I, and 0, form one space for coiitainiog steam, which is cuu- 
veyed from the boiler into it by the pipe r.and is aJterualely admitted 
into one or other of the cyUuders a, and d, by tUeir slid j-vaives. «, is 
the steam-chest of the cylinder U\ which is supplied with steam frum 
the bo.ler by the pipe l-, and m, is the rodof tuisjid^.-valve t*eluogiiig 
thereto. The waste steam is carried off frum the cylinder a, by the 
eduction passage r, and from the cylinders d, d\ by two passages >9 ; 
these passages are continued by pipes, a!su marked r, and », luto the 
smoke-box J, where tHey are lurued upwards, lu ordei to dischirge 
the whole of the waste steam up the chiiuuey, an usual, i'oe twa 
steam-pipes r, and f, are branches of one comaiou sieam-uipe, ii> 
which they am united in the amoke-bux; aiul lUn supply of aleam 
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tbfoogb this pipe is regulated in th« ordinary manner hj a valve, the 
Ittodle of which is seen ut the end of the boiler within leach of the 
cngtae-iDon. 

The working gear for moving the three slide-valves is of the crdi- 
narr kind, and is actuated by four eccentrics on tlu' main axis c; one 
pair of eec«ntrics being used for working the slide-valve of the cen- 
tral cylinder, and the other pair for working tho slide-valves of the 
two small cylinders. 

The locomotive engine shown at fig. 1, is designed to run upon nar- 
row gauge railways, and for that purpose the two small cylinders are 
fixed outside the framing ; but when this construclian of engine is re- 
quired for broad gauge milways, the small cylinder may be placed 
within the framing ; and in this case the connecting-rods of the two 
small cylinders, instead of being attached to crank pins on the driving 
wh»;eU, are connected to cranks formed on the axis k, within the fram- 
ing. In place of one central steam cylinder, two small cylinders may 
be sabstituted ; so that there will be four small cylinder!^, the piston- 
rods of which are connected by rods with four cranks on the main 
axis ; the cranks of one pair uf cylinders being Axed at right angles to 
tbe cranks of the other pair. The present improvement is also ap- 
pHcable to locomotive engines mounted on four wheels, and to loco- 
motive ♦•ngines having four or six of their wheels oounected by rods 
in the ordinary mode of coupling. 

The patentees, in conclusion, state, that their invention consists in 
the improvement, hereinbefore described, of applying the steam cy- 
linders, with their pistons, piston-rod«, connecting-rods, and crank- 
pins, in A locomotive engine, so tli;il there shall be two steam cylin- 
ders, connecting-rods, uml cr.ir}k-piMH. dispotcd at rqu<il distances on 
each side of the middle of the breadth of the engine (for of the rails 
whereon it is (o travel) ; those two connecting-rods acting on the ^ lid 
crank-pins with like motion, in the same diri'ction, on«! as the oilier, 
St the same time, to urge their crank-pjns onward in tlwir respective 
circular oibils. And tilso, that therij shall be oij«* liirge steam cylinder, 
with its piston, piston-iod, connncting^rod, and <:runk-pin, situ-ited at 
the said middle of the brcddth of the engine, or of the rails, in the 
manner of what has been liereinbefore termed a Urge central ste;im 
cylinder. Or otherwise, in place of such large central cylinder, two 
•mall steum cylinders, with their pistons, piston-rods, crmriecling-rods, 
and er<ink-pins, disposed at equal diatunces on each side of the said 
middle of the hreaalb, but as near thereto as conveniently can bi.*. In 
order, bv such application of the three or four connecting-rods, and 
corresponilirg crank-pins, ns aforesiiid, lo counteract or iiinitratise all 
tendency thut the oblique action tif thf several connecting-rods, on 
their respective cmnk-pios, rany have to produce n laterui vibration 
or rocking motion of the locomolive engine, frcni side to side, on its 
wpportiug springs, when travelling with rapidity. 



STEAM BOILER FURNACES. 

ROSE Lord, of AUerton, Chester, toll collector, for •• Improve^ 
n/nrnacea and ihejiuea of »(eam-boikr»,/or the purj'oseH of cow 
titmtng the smoke aud economising thefitV — Granted June 24 ; En- 
rolled D''ceinber 24. 1846. (Reported in Newton's London Journal.) 
(Wuh Engravinpa, Plate IX. J 

This invention consists in the application, to one boiler, of two fur- 
IMee« of »ei4 of fire-bars, which an? to be fed or supplied with coal 
alternately ; and -.ilso in arranging or coDstrnctsng the flues and regii- 
l-iting the dampers in such a manner, that the smoke, gas, and other 
nncoosuined combustible matti'rs evolved from the (ire which has been 
last fed shall pass under and through ib>^ other fire when at a clear 
red heal, tnd be thus consumed. When the fire, which was last fed 
fa*s attained a red lie.it, so as to give out no smuk". llu* dampers are 
to b« reversed, which will reverse the draught. The other furnace 
or fire-place m.iy then be l*^d or supplied with fuel, and the smoke 
and gns from it will pass under and tlirough the clear red fire, and so 
on alternately. 

In onler more clearly to explain his invention, the patentee has 
shown two modificiUions, one with n.oveable grates, and the other 
•ith st.itioniry grates. Id plate IX., fig. 1 is a vertical longitudinal 
section, and fig. 2, is an end view of a cylindrical boiler, with the 
improvements upplied thereto, a, a, a, is the brick-work, support- 
ing a boiler b, ^, which has two oval flues c, c, and J, <i, extending 
through it from end to end. The lower flue c, c, is provided with 
T*i\n e, e, upon which the moveable grates^, and g, run, being provid- 
ed with wheels k, A, for that purpose. It will be seen thiil the boiler 
5, is provided with a wiiter-space r, t, about the centre, extending 
across the upper half of the flue c, c, and forming a bridge to direct 
the course of tbe smoke (or a bridge formed of brick-wurk tn.iy be 
liaed)] and the flue c, c, Is provided with cross-barv k, k, from which 



hang swif^-doors /, U When shut, these doors gerre to direct the 
passage of the smoke and gases, and they may be opened for tbe 
jiurpose of removing the ashes, m, and n, are two upright flues, each 
leading to the chimney; and o, o, are the fire-doors, provided with 
air-valves, for tbe purpose of regulating the draught. When it it 
desired to heat the boiler, both of the moveable grates/, and g, are 
brought towards the fire-doors, and the fires are lighted. All the 
dampers are then opened, by placing the levers /i, and q, (which work 
the dampers) in a perpendicular position; but ns suoq as one fire (say 
g,) has attained a clear red heat, it is [mshed along the rails e, e, as 
far b.ick wards as tbe bridge i, j, and the lever q, is pulled outwards, 
whereby the damper r, will be opened, and the damper », closed; and 
by means of the connecting-rod /, and lever ^, the damper ii, will be 
opened and the damper r, closed. The apparatus will then be in the 
position shown in the drawing, and the smoke and other combustible 
gases proceeding from the grate/ being guided by the swing-doors 
/, I, and the bridge ;, i, will pass under the furnace and through the 
clear red fire on the grate g, and thereby be consutned and converted 
into pure heat; thus effecting a great economy uf the fuel. When 
tbe fire in the grate /, has burnt clear, and the furnace requires a 
fresh supply of fuel, llie grate g, is drawn forward towards the fire- 
doors, and fed with Inel, .lud she grate/, is pushed backwards close 
to the bridge i, i; the dampers are then reversed, by means of either 
of the levers />, q, thus altering the direction of the current or draught 
through the llues, and causing the smoke, &c., evolved from the coal 
upon the grate ^, to pass under the furnace and thruugh the clear fire 
iti the grate /, and so on alternately, if it is desired to reduce the 
heat ol the furnace, this may be readdy dune by drawing both of the 
grates towards tiie fire-doors, and ojjeuing or withdrawing all the 
dampers. 

Fig. 3, is a horizoutal section, and fig. 4, an end view of a cylindri- 
cal boiler, showing the application of the invention with two station- 
ary grates, a, a, is tbe brick-work, and b, b, the boiler, which has 
two flues c, c, and d, d, extending through the ^ame from end lo end, 
on a level with each other. These flues c, c, and d, d, conlasn the 
two stationary fire-grates e, and/, one at each end of the boiler. It 
will be seen also that at each end of the boiler there is a flujj g^ g*^ 
connecting the rods of the two flues c, and d', and that the fire-doors 
A, h", (which must be furnished with air-valves) are fixed in the flues 
g, g*. These flues also communicate with the vents /, j% which lead, 
tu thf chimney ; and these vents ;, i*, are connected together by A 
Hue (which is uot seen in the drawiugj passing uuder (he bodcr. Now« 
supposing the fire-grate e, to have just received a fresh supplv of fuely 
and the fuel upon the tire-grate/ to be burning at a eleur red heat, 
then the damper k*, in the flue g*, must be opened by means of the 
lever /*, which, at the same limt>, will close the damper m*, communi- 
cating with vent i* ; ;ind llie d.vmper «•, in the vent »•, leading to the 
chiuiDey, must be closed. At the other end of the boiler, the darnpe 
m, must be opened, and the dampers ^- and », closed. The smuk'' 
from the newly-fed fire e, will puss through the flue c, c, nlong tli<J 
flue g*, under and through the clear fire in the grate /, by which i® 
will be cousitmed and converted into pure heat, which the draught ot 
the chimney will cause lo pass through the flue </, down llie vent if 
under the boiler to the vent **, nod thence to the chimney. When, 
fresh fuel is supplied to the fire/ the dampers must be reversed, and 
of course the draught; aud, consequently, the purss^ge of the smoke 
and heated iiir will be reversed aba. 

The patentee remarks, tli^it although the fiues, in which the fire- 
grates are placeil, are described \\s being oval, and also showu in the 
drawing as such, yet he does not couline hiinselF tu that shape, al- 
though he would preler its use, iis allowing a greater width of tire- 
b,iirs ID the same circumference or area; nur dues he claim the use of 
two fire-grates to one boiler; but he claims the application to one 
boiler of two separate or distinct fire-grates or furnaces (whether 
moveable or statiouatry), wlach are to be fed or supplied with fuel 
alternateU-, aud which are to be conuectcd together by nae>, regulated 
by dampers in such a manner that the smuK^e and other products of 
combustion, evolved from the furuace or tire-pl.ice which was last fed 
or supplied with fuel, shrill be caused lo pass under the other furnace 
or fire-place, and u^iwards thruugh the bre of the same, for the pur- 
poses of consuming the smoke and economising the fuel. 



EXCAVATLNG MACHINE. 

Thomas Sy^us Prideaux, of Southampton, gentleman, for '* Im- 
provententt in machinery Jor excavating." — Granted July 15, 1846; 
Enrolled J.tnuary li, 1647. (/r»//i Engraving*, Plate IX.) 

The machine consists of a series of cutting instruments or buckets 
placed on tbe end of arms, made to rotate in such a way that after 
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tbef faav« <>xeavated the earth, the bueketi will, a« they dpscendt diR> 
eb«rg<? the ror.tents into ■ serirs of bockett on an enrlless band, and 
then discharge :hem on lo a trough ; and agiun the earth is trvnnlVrred 
from the trough on anuther series of endless buckets to a moveable 
skid or wagoD. The niAchiiie appears to be complex; but, if the 
prineipie was found to imswer, might, we think, be witnplifi' d. 

The following description, by reff*rence to the engravings, will ex- 
plain th*- machine. Of is a wooden frame supported on flange wheels 
6, that run on iron rails c ; on the fore piirt of tin* frame is bolti'd 
another frame of iron «f, for carrying a shaft «r, upon, which tlie tr- 
volving arms/, are fixt*d side by side of eich oiher, and on the ends 
of these arms are fixed the cutting instruments g. For working this 
machine, stean or other power is applied to a crank h, keyed on to a 
driving shaft i, upon which is a bevelled wheel for giving motion lo a 
corrmponding bevelled wh»*el it, and connecting rod /, thence by 
another corresponding bevflled wheel to a bevelled wherl keyed on 
the shaft m, which rnrries a chain wheel w, for Imoferring the motion 
by an oodlfss pin chain c, to another chuin wheel p, keyed on to tho 
snaft (, before explained; q, is itn cndl<*ss chain of backets revolving 
round the rollers 0,0', to receive the earth from the cutting instruments 
whm in the position g", and carri<^» it on (o ll)c trotigh r, from wljich 
thp e«rth is again removed by another »eri«."9 of endless buckets s, that 
pass round the; rollers /, and »', and discharge it into the hopper t;. 
These endless chnins are set in motion by an eccentric r, keyed on th*; 
driving i*haft 1, from which motion is transferi-pd hy tlie eomiecling 
rod r', to a crank or crank-pin on the wheel (, fixed on the shuft that 
turns with thf roller over which the endless buckets 9, revolve, and 
thence motion is given tn the lower roller 0', that sets in motion the 
first endless buckt'i q. There is one other motion on the driving shaft 
*t which causes the connecting spindle m, to revolve, and with it the 
endli-ss screw x, that takes into a pinion y, fixed on the axle of the 
fliinged wheels for propelling the carriage aj> the work advances, and 
which mny bf rcgulited to any desired speed. The hopper or wagon 
a, ia either tilted over by turning the hiindlf r, or removed on to a 
platform for conveying it away. 



FURNACES FOR COPPERS, &c. 
JOSCTH MorelaNO, of Old-street, Middlesex, copper and still ma> 
■afacturer^ for " Improtxnicnts in aetting and/jcing coppert, stillt, and 
boilen, and in the (.oMtruction 0/ furnace*." — Gr^mted June 29; Eo- 
rolled Dec. 29, 1S4G. (With Engraving, Plate IX.) 

The improvemenls relate to the arranging the side and bottom air 
passages of the furnaco!), and the application of hollow fire lumps. 
a a, shows a copper, still, or boiler. 6, flre-place under same, c, fur- 
nace bars, d, bearing bars supporting same, e, nsbpit. f, \m* of 
stokehole, g, fnrniice door and franio. A, apron plate or mouth 
plate. I, bridge of furnace, j, opening paniUel with end of furnace 
bars at bridge, through which the heated air passes, and meets the 
vapour or gases arising from th'* burning fuel, and whereby a supply 
of oxygen in ;i rarified ,state bi-ing given it, or them, combustiun 
takes place. X", valve or slide with handk to the sume, and conimu- 
nicaling with the front at door-frame for regulating the necessary 
amount of r.infied air to be adjnitt«'d in at the bridge of tlir fnrnuce, 
which roust be opened immediately after the fuel is thrown on the 
furnace, and to be closed when the combustion of the coal haK taken 
place ; holes or pins to be provided in the hurdle of the same, to pre- 
vent its being opened any wider than is absolutely necessary fur the 
combustion u1 the fuel. /, flame bed or butt formed of fire-tiles or 
other incombuHlible materials, to cover the air-flue or oven, itirotigli 
which, by flame piis.^iag from the furnuce, heal is communicated, m, 
door and frame, through which the dust and cinders may be removedi 
which will necessarily fitll through the air opt'ning,ji. «, cant iron 
plates at bottom of ashpit, covering the atr<fliie5, upon which the 
beat from the furnace :ind fire-place is reflected, and communicateil 
through the same to air passing through flues underneath, and which 
plates are to he kept free from accumulating ashes. 0000, uir-flu<^s 
lor the atmospheric air first passing under and along the centr'* of 
ashpit, and dividing itself right and left under same, then passing on 
each side of, and in, the ashpit wall, and continuing on through the 
hollow fire lumps which line the furnace ; aftrrr which, continuing on 
right and left under flume bed or butt, where it then meets and de- 
scends to the valve or slide at k, and (lassing liirough which, it theti 
enters the furnace in a heated and rarified state at the opening at 
bridge of same, 1. pp, licllow fire lumps for the lining of furnace, 
through which the air is continued from the flues of astipit. r, en- 
trance for the admis'iiun of the atmospheric air to flues, which is to 
be Asaisled and increased by the u*e of a fan ur blower attached to 
same. 



The darts or arrows ihow the direction which (he ntmospberic air 
takes in its progresa to tbe opening at bridge of furnace nt 1. Also^ 
the faint lines on ground plan show the constinction of air-flues under 
the line of stokehole and ashpit. AUo, tbe letters/ to 6, and b xaf, 
shown in the cross section, mean respectively front to back, and back 
to front. And also, tbe dark dotted circle sUown on tbe ground plan^ 
i$ the bottom of copper, still, or boiler. 



IRON AND BRASS MOULDS, 

David Yoot.oW Stewaut, of Montrose, Scotland, iron-founder, for' 
" Improvements in mouldtng tronand broBS." — Granted July 14, 184G; 
Enrolled Jau. U, 1S4G. (With Engraving, Plate IX.) 

Fig. I Is an elevation of the machinery and apparatus, aod &g* 2 a 
vertical section of tome of the parts; a, cylindrical mould box, pre* 
ferred to be made in two parts and eoouccted together, ua showu br 
bolts passing through the straps 6, and keyed up by wedges. At tbe 
lower end is a step to receive the lower end of the pattern c, which 
is preferred to be of metal, d u presser, to press the sand into tbe 
mould-box a, aruuod tbe pattern c. Tbe preuer consists of a tube of 
thin sheet metal, with a projecting flange d', or portion of a screw ; 
the worm or flange not passing completely round, but it leaves aa in> 
lerval between liie two ends. / is a projection, there being a similar 
one on the oUier side. These projections loosen the sand above tf. 
The tube d revolves round the pattern c, and keeps it upright; aod 
as tbe pre»sc'r d revolves, it rises by tbe inclined surface d\ that sur- 
face cuntinually feeding in the sand, ;aid pressing it down upon that 
immediately below it, thus causing the sand to be compactly presfeed 
into a mould. On the upper end of the tube d, is fixed a cog-wheel 
e; and the upper end of tbe tube d revolves in an upeniog furiued in 
the cross-head g, such cross-bead being guided in its upward move- 
ment by thn guide-bar k, and the revolving square-bar or axis r, which 
turns in bearings at jj. On the upper end of the axis 1, is fixed a 
bevelled toothed wheel k, which receives motion from tbe axis /, by 
means of a bevalled toothed wheel fixed thereon; and sucb axia /, 
receives motion from a steam engine or olber power, by a strap act- 
ing 00 a fixed drum »i, as is well understood, or by other convenient 
means, n is n piuiou which slides 00 the revolving-bar or axis i^ l 
turns therewith. 
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PROCBEDIErOM OF SCZEITTZFIC SOOZETISS. 



SOCIETY OP ARTS, LONDON. 

On the eveningi of tbe 3rd and 10th ult., this Sodetv, for the first twe7 
altenipled to e&>ablish aa Exhibition of British Manulacturea : although it 
was not very ettcusive, it contained several intercbiing objects of art. Tbe 
■pccimens of Carviag Ij)' Machinery attracted aitcntion. Those by living's 
patent were diattnguiahed for clesrucss and precision of form; especially in 
mouldings, for which, indeed, this process seems best adapted. There were 
alio some productloni by meant of heated moulds, wUicb, though good, 
were eclipsed by those from Jordan's patent, which were very fine. A 
Biiocb nf Hops and brace of Partridges were worthy to liang by the side 
of Grinling Gibbons's works. A portion of the Gltiberti Fturcnliae Gatca 
was aUo very ttwcessful. Tbe macbincry employed accomplishet preciaoly 
the taok assigned to tbe sculplor'6 «&&ifctuut. It clears a»ay all the super* 
Auitiek and prepares the object for tbe linal touchet of the artist, — uo mat- 
ter how high the relief, or bow low and intricate tbe undercutting. Another 
feature connected with it, is that simultaneously several copies can be exe- 
cuted. Tbe impetus which tids machinery is calculated to girc to internal 
decorntion cannot be too highly estimated. It mullipliet artistic power 
without limit ; only stopping short of that perfection which mokes tbe 
artist's last touch and approval necessary. This machinery is applicable 
alike to marble, alabaster, and wood. 

The exhibition of Gloss was not extensive. The specimens by Mena 
Richanlson, of Stourbridge, proved tiial we are already chemists eooBgb 
to paint what colours we please on gUs«, as on china. This is quite a 
novelty. Some of the forms of the vosea arc very elegont — chiefly based oa 
ancient examples. 

I'he specimens of Metals were few aod not very satisfactory. The Cool- 
brookdoic Ironworks, though tbey have executed tome pretty good castings, 
sent nothing to this Exhibition. Mr. Soiitb's specimen of chasing on sheet 
Lilver was inleresliog : it supersedes casting, and economises twu-tbirds of 
the precious metal. There was only one specimen of electro-gilding. 

The show of Pottery and Porcelain illuiiLrated tiiat hraiuli of Huglish 
manufacluret, and enabled any one so disposed to become acquainted with 
its riie and progress. Tbe tpecimena were classed chruaologicolly,— begiB- 
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niiig wrth ihr ^nttrf.pnts and miny-hnndled " 1yg»," or drinking caps, of 
Ibf ' lb. ttid ending nilh the polterj of the present 

per anufacture of English pottery has advanced step 

by I if lied tliat perfectlun by nrhirh it commands a prefer- 

cac »vorld. The inanuFactiire at Dflph is almost put down 

ty il, .i.M xic ..tijL jroroeiain now to he luctwith at Dresden and Paris is of 
UngtHh manuractiire, notwithstanding duties almost prohibitory. So far as 
succcssftil imilatitm is concerned, Enghth pottery has accomplished nil that 
can be liesirod. Tt has su]>erscde(l, owing to its superior make and cheap- 
nets, thi> nn^^inals which it imitated. The old native Delph plate is not to 
^vith the roodera English specimen. Wedgwood in many 
I the Etmscao vases; while the hcst specimen^ of Se*res 
den figures are equalled by us In general execation, and in 
• f frorWmarisbip, — though inferior in some kinds of colour 
^i..zli>g." In respect of price, English mAOHfaclurc has in all 
cases eoormous advantages. 

There were some noble specimen^ of Statuary Porcelain exhibited by 
Measrs. Ciipj'land and Garrett, and in " Faritn" by Messrs. Mintou. From 
Ikete specimen! it appears that the trorks nf the sculptor may be placed 
irithia the reach of unlimited numbers. The mftterlal ur " bod^," in both 
(a»«i, is very iM-autiful, aitd has only to be connecte<l with good Art to pro- 
Aw* a petfeclly auccessful union. The workman, it is true, must have an 
|^Qtt« knowjedfe of the human form in order to be able to unite, with 
Mfer fr^i'i ' - "< . n.irm« parts iu which the figure is necessarily cast. 
mrc w< !iful Porcelain Mosaics of Messrs. .Minion.' 

Some r ' *, Printing (or papcr-hangidg, exhibited by Mr. 

Home, of Gta.ciliiircn-ttject. were cooil ; one was a copy, oa a large scaU, 
of MuriUo'» " I'.ir^gar Buys," in the Uulwich Gallery. 

We hope next year to s«e a larg« number of Artidea in cast iroa. hrasa, 
vA broBcc, aiUpted for oroamenting the interior of edifices; likewiM aorac 
iptaioMsia of osrpett and paper-hangiups. Some patterns whirh sre bave 
llMy acen, uiauuCaciured la this country, are i^uito equal to the Frtsefa. 



ROYAL SCOTTISH SOCIETY OP ARTS. 

Ft». S3.— GcoRCK Wilson, M.D., F.R.8.E., V.P., is the CUir. 
Tbe follovi lag commoRicationa were nuido : — 

Dr. Wilson rsperimeoied on the " Stitt of the Elretric Sjmrk iu difftrent 
Gwr*. c <t mtttiu of illuntrating the power of Etotiic Fluids to cund^d 
AMBd."— Tbe t\vo aerial fluids experimeoted oo by Dr. WiIboo were cooi- 
BM Alsnospheric air and Ljdrogea g^s. When the electric »park vvas 
f^fti^-\ f'.-n' -ne conductor in the interior of a ginss ^lobe, tilled with hy- 
dlti^- ■ip of the spark v\-a3 exceedingly feeble, being nearly drowned 

by ti. : ihe spark taken uulgide from tbe prime (-ooductur. On the 

coolr^r^r, when tbe globe wu emptied of bydrogeo mad tilled with cummoo 
air, tbe aoi»e uf the spark in the interior of the veasel was louder than (be 
atsnor apark, haviuic » metallic riugiag aouod. — He, therefore, suggested 
lU* as m simple method uf illustrating the power of elastic fluidd lo couducl 
IOOIkI. Thanks vuted aud giveu from tbe chair. 

By permission, Mr. Pounall etbibileil Sol{'***PiUeiit Elettiit-XtajcHftic 
TtUgeafik." The trlp^raph waa shown iu uction, and was deaoribed by 
WiU»«m Abxawler, l-^<l., K.R.S.E., F.Ui».SA, The Eleclro-Magnetic 
Ttlri(nspb iuveuled by Messrs. Nott has a band, similar in appearance to 
Ifca bands uf cuiiunon rjimks which tell tbe hour ; Ibis baud is lunger on ooe 
skieof tbe pivot or axle on which it moves Ihao on tbe otber side. The 
iMgvr end puinU to a circle of lour alphabets xtbicb surrouods tbe dial- 
•tito, aod tii« pliortrr eod lo a circle of bicures which is at a short dislaace 
tnm th« ceMire of the diaUplalc. 1 he hand (or bands) mutes with what 
is termeti a de^id Lout eacapemeut, the niutjve power being the electric tluid 
actiag upoo a tuuthed wheel with palkts and stupa, by which titc ulaiosl 
recttlaniy of muveiueot is ublniDed. When the h>iud is to be put in motiun, 
a key, iujinrthiug similar to a key uf n piuaofurtc, ia pressed, aud the prei- 
lure mnu^i-d wht-n the hand points Iu the letter otHieasary to spell a word, 
or to a liguie t\f.c<"^:miy to expreiu a signal, as tbe case niay require. Thus 
Word* ai> lib unerring accuracy, aud signals pointed lo without 

the pitMki: take. No oiaguetic needles move uo the dial-plate 

toJ by til . . - . ^.iius lodieale the letters, or words, ur signs, neceaaary, 
itt ibe magoeliQ letegraph hitherto ia u>«e, lo foroi a scoteoce. There is no 
alaruui used, but a bell is used, the number of stiukes struck uu which in- 
dicate* oer'aiu things lo be commuoicated from one station or leruiinus to 
tflolber. There ia but oue wire employed, aud the cost of the apparatus, 
hitterie^, \c., ia not aiui-h more than half the cu«t of the mode now m use. 
Tbe gneal advantages of tins invention are stated to be its simplicity, its 
aocaracy. the eato with which it is worked and uuder&loud, and Ihe almost 
imp<isiiit>ilitv uf ii:!i ^u8lai■lug injury, unless from great violence ; there is 
■o iutiicitte nu'viiMiii^in, u<i »{iriog» or weighi», aud ouly one whoel. It 
«IU aialcd that it had bf^u adopted belweru Norlbanipluu and lilisworth, 
srkare it answvra admirably ; and lbi«t it h«d beeo favourably rcponcd 
•!»• by Mr. Faradny and Major Brandrelb to the Admiralty ; by Mr. 
Biaad* and by Frufeaaur Uackhaudner , — that this latter geutlemnu has 
iMrodoeed it in a courtv of lectures, at the I'olytechnic lustituiiou. It »afl 
<«toj Ui be a most impiMtant iniproveiuenl un the rajjidity uud ucruracy 
<f Ifelccrapbio eorrespiuidi uce, aud a novelty in tbe appiiculiun of (he prio- 
cipl« of electric coaimuuicatioii. 



Murek 8 — D*vip Maclaoan, M.D., F.B.S.E., Preaident, in tbe ckair. 

Experimentu were exhibited, showing the perfect safely r>f the patieal 
from Explosion during the administration of ihe Y^pnur uf Sulfthurie 
Ether; and a descriptiuo givcu of the fonno of the luhalcr. By Mr. 
AkCDinALD Vor.No. 

Mr. Youug coocliiiled hi« Hcries of experimenU on the inhalation of 
elherial vapour by s!»i>vvini; tint the etherised contmls of the hnga would 
nolexptud*; from nhirh hf conceived be had demonstrated the perfect 
safely of tb«f patient from burntag or eiplokiun. A dissuasion followed, in 
which Dr. Wilson, Mr. Glover. Mr. Htiater, Mr. noiijtlas Muclagan, and 
Dr. Roberta, took part; in which. ftlthough it wa» admitted that there wa» 
little or no risk to th** putient frx>in lutemal expto.-iion or burniug, yet thai, 
as a volume of vapour of ether, when mixed with 3.'» volume;) of commoa 
air, formed an explosive mixture, persona uaing ether ahould not do so 
rashly, as, in certain circnmstances, iostHncea of whicli wi re given, explo- 
sion had taken place in the nparlmeut; not, however, fUtiil ones, nor did 
they oeenr during the admini!<tratioo of ether by lulialuiion. — Mr. Youdj; 
showed vurious simple forms nf the inhnler, some wiih valves and soum 
without them, aud very portable, made of japanned lioplate, as suggested 
by professor Simpauo. 

D^'scriptiuo of aa tmprtrtd Ki^nuird^Gratr^ conibiaiog more |««rfeat 
lti<liatinn of Heat, with a provision for the a(|mi««ioii of Air and returaiaf 
II \\ anued iota tbe apartment. By Mr. Jamcs Iihay, 

Thit grale, whose bealiog power waa staled to be much superior to tkt 
oommoa form of the Rinnaird-Urale, is in appearance the very reverse of 
tbe ooBimoa kind, lo place of retreating baokwarda, it protrudes into tl»« 
aparlmeot as it were, by which meaoa tbe bre ia brought more forward 
with |r«a risk of danger by lh« overheating of the back brick. It also n- 
diateti hi-at nture perfectly into tbe apartment ; and a proviaiun is abo made 
for cold air lo pass up nlung the heated brickwork of ibe building, aid 
aloog Ihe lop of the coTrnng of the grate, which issues therefrom by pierced 
npKrIurvfi pirauintly WHrui«4l into tbe room. Mr. fJray stated that this 
grate had given much satisbctioo to those who had Iried it. In appear* 
ance it is as elegant, if not more so, as the conimoa Kiaaaird«Grale, and 
not more espensive.— Referred to a coinmKlee. 



ROYAL INSTITUTE OF BRmSH ARCHITECTS. 
Jan. 2A.— S. Attoiti, Esq., V.P., in tbe Ctiair.* 

A communication frt>ra W. Bkomit, Esq , respecting one of" tht ArtKi$ 
qf Ciiioti Churchy in Uucliiiigh<iinihirt," was read ; and a sketch by that 
genlleniHn exhibiteil, showing its principal feature, viz. a carved woodaa 
archivult, the mouldings of which are tbe dog'toolh alternaliug with **ff^iy 
rounds, — the outer raouldiiiK adonied with a series of diagonally^sel t?tfti 
leaves uf a mure antique character than Uuthic ornameaU cmuinoaly are. 

'* A dtatriptiom <j/* the RtuMina nt' the Jmcitnt SurmtH Refectory in the 
Biahop't Puiuce at Hereford" by J. Clayton. — There are few existing 
examples of Noivian architecture which present the timber-work to »u«b 
excellent preservalioii as that at Herefnni. Tbiit gre.it Hall ia uoe of tbe 
earliest examples of the cla»a uf buildiogs lo which beluni; the Halls of 
Westminster and Winchester. It wm<i jrigiimlly divided into one centre 
and two aide compartments, by two ranges of columns of four each, from 
which spraug the arches supporllng tbe roof; and (be peculiarity of Ihis 
example consists in the»e pillari and arches being entirety constructed of 
timbers. The original diioeaatooa of the Hall were lit) feet by ^3 feet: 
and onj half of the roof now Mreea (o shelter tlie principal ttparimnuta of 
the preheat episcopal reaideaoe, erecled upwards of a century aco. Abow« 
these aparlmeula, which are of one atory oaly, are seen tiie upper pnrtiuet 
of the pillars, Ihe arcben, and Ihe roof; the lower parts of the coiumut 
being concealed iu the <livij>iou w.ilts of the modera rooum. The priocipal 
arches, tik. tlioae over the ceutre compartuienl, were of '12 feet apao ; and 
each formed of two pieces only, cut lo the arched form from Ihe aolid lim. 
ber— which must necessarily ha\e been of vast diotenaiuos This oak 
although whitened by age, is perfectly sound. Drawiog of tbe dcuila 
were exhibited ; as also one convey log (he writT's idea of a resloratinu of 
the interior of tbe Hall — abowing iliat tbe origiual buildiug iiiii»| have bad 
an impoaing appearance, not produced by a oiuMiptieity of parla or rich* 
ueaa of desi;4n, but from a massive graudeur, .be peculiar oharacterislte of 
thia early alyle of architecture. A few particuhir» were given of the city 
of Hereford prior lo the erection of the refevtury in questiou, which wa» 
probably S04IU after the Conquent. — The Hall at Oakham wa* thru de- 
scribed by Mr. Clayton as a iimmI t>eautiful specimen of the Nonuaa 
buildiogH of (his class. It does not puaacss the peculiarity of being eoin. 
posed eii(ireiy o( limber, nor haa it the magnitude of the examplea at 
Hereford; but remains iu an eicellent slate of presorvutiuu. It formed 
part of Ihe aucient cuatle ; and ia aow used as the county courta for tbe 
shire of Rutland. 

*' ObserrtiltuH* on the AneieHt Rw^f nf ik* Chmreh at Adet, in the Wet^ 
Riding of 1 urfc," by R. O. Ciiantrill, Esq.— Among the pecuhariliea, 
particularly alluded to was the corbel (able, which had evidently beea 
adised out of the solid timber, having projecting pieres which flited io 
between the oriling Joists, or rather beaas*. Mr. Cbantrell was of opmiua 

• Tills evening's procccdinn were accidentally omitted In tut oionlb's JounwI. 
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tlutdiMroof wksorigioally open, like the endle roofi of the ISth een- 
torj, nupy of «hicb occur io the chnrches of VorUfchirft. The touth door 
wai Rieoiiiiu^'d a« exhibition ooe of the 6oe<t spcciineDs of Norman sculp- 
ture ID Ihe country, The capitaU of the principal pillars of the chancel 
arches are in Ihe b^at preservation. That on the oortli has a group u( 
iigures representing (he BapttBtn, aod the other the Crucitixioo. It was 
mentioned that the sanie character and Kroxping occur above the door of 
the Baptistry of the Church of St. Basil at Bruges, known aa " La Cha- 
pelle du Saint Sang," which edifice watt certainly founded in 1082. The 
kite-fhaped shield used in the time of William the First, and olUer pecu- 
liarities of style which occur io the sculptured figures of one of the suutb- 
firn capitals, are additional reasons for assigning the date of the 11th ceo- 
turjr to this building. 

March B.— S. Anoell, V.P. in Ibe Cbair. 
Mr. J. Scorr Rdsscm read the concluding portion of a paper " On tht 
Interior Forms of Buildingi:* with rerpcct to the Lnwt of Hound." After 
recapitulating hia first and second principles, he went on to exainioe the 
Mird cause of bad qualities in the construction of a rooro. He showed that 
in a large square room, of the usual forn), the reflpsion of the saiof sound 
was carried to the speaker's car by ditlVreut paih.saQd io different periwls 
of time; the result of which was the confusion of successive rounds and 
syllables with each other— and so a prolific cause of indistinct bearing. It 
required another principle to affurd the remedy of these evils, nod that was 
Ihe fourth principle— which he believed was quite new. He might ren- 
tare to call it the principle of the non-rejltxion and lateral accumuiatiun of 
the sound wave. It had originally been suggested tu liini by the obsprva- 
tion of a similar phenomenon in the wave of the lirst order in water. This 
wave he considerrd To be the type of the aountl tcate ; and on ekamioation 
he had found experimental evidence of the same phenomenon in the latter 
wave. He had observed that at angles below 45^ the sound wave was no 
longer compli*trly reflorted from Ihe surface on whirh it impitiged ; and 
that when Ihe obliquity of the wave to the surface was 60'^,, a pheoumeoon' 
followed of lotal mmrefltxion — and the wave coittinued mrrely to roll 
along the surface in a ilirection parallel to it. This fact furuifthcd a ready 
means to remedy the evils so oflten produced by the reflexions and echo 
and interference of sound in public buildings. — Wherever it was possible 
to place flat or curved surfaces at such angles that the direction of the soaad 
•bould be very oblique to the surface, it might be harmlessly disposed of, 
and prevented from injurious reflexion. — This was exactly what Ibe stalls 
of a choir, the side chapels of u cathedral, and the partitjons of boxes in an 
opera house, iltd «o succeosfully for buildings of a large class. The same 
principle enabled him to explain Ihe \S bispering Gallery of St. Paurs 
(which is circular) and another equally celebrated, tnentiuDed b) Saaodera, 
vhicb is perfectly straight. The same principle also explained Ihe coa- 
Tcyaoce of sound along the smooth surfare of a lake and over the flat sur- 
Ace of a sandy desert :— as welt as the exlraordiaary reverberation or ac- 
comulatioo of sound in some portions of a building, ThuJ^h prtncipi« 
was that of Ibe polarity of the human voice. Mr. Butsell abowed lh« 
rapid diminotion of inlenaity of sound on both sides of Ihe axis of the 
mouth ; — and that instead of extending in a circular wave round the hend 
of the speaker, as had been supposed, the line of bearing-distauce was an 
elongated oval extending furwards from the muulh. 

March 22. — Mr. C. Fowleii in the Chair. 
Mr. jA>)ii& Bell read his essay " On the Adaptatiau and Modification of 
the Ordaa of the <-reekt by the Ronutna and Modema," for which a Medal 
of Merit had been awarded : — 

The order, in flrecian architecture, coostiluled Ihe chief feature, and 
cootribuled its character and proportiuns to the entire edifice. The column, 
on ihe iatriMluclioD of the arch by the Itomaos, lo»t its imporiatice, and 
together with Ihat, its extreme delicacy of finish and pniportion ; in place 
of which, luxuriance and richness were substituted, so as tu harmonise 
more thoroughly with the !*en(imcot9 of the liumun people. This change 
gradually led to a complete dtbu-Hement of the sIvIkj the arch, afier the 
Cooslanliae era, gHiniug in impnrlance more and n»ore until the J'oioted 
atyle arose from (he ruins of the Classic. (Ja Ihe revival, the llaltaus by 
the sitidy of the antique, endeavoured (o restore it Io it* primitive purity, 
and many of them were eminently successful in the allitinmeut of their 
object, although the painler-archilects introduced many flagrant abusea 
both in compositiiiuand detail. In the north of Europe, where the Pointed 
style had obtained a lirmer footing, Die cbaugc was produced by Ihe graA- 
ing of Classic details oij a Coihjc uutline, constituting the Elizabeihaa 
and Renaissance ; and, at the same time, an increhsed intercourse witti 
llaly led Io the adoption of the new style in all its purity, for much of 
which we are indebted to Sir Cliristopher U'reo, in whose schuol tt was 
thoroughly iiaturalisiMl. Sioce the iniddie of last century, the study of 
Grecian remains has led to ihe further puritication of the Homnn, together 
with a due appreciation of some of llnt&e delicacies oF form and propor- 
tion which were previously either misunderstood or altogether overlooked, 
although the feeling of the age, so far as regards detail, lends rather Io 
imilutioo than to nmdilication. To Ihe (.aermans, however, was due the 
merit of the most complete appreciation of the works of the <^ireeks, — a 
result which might ha%e been anticipated from the analogy between Ihe 
habits of ilioughi und feetiog, and even language, which nay be traced 
between the two nations. 



INSTITUTION OP CIVIL ENGINEERS. 
Feb. 2S. — Sir J. Renkie, President, in Uie Chair. 
A supplement to Ibe papers on " the Heldtr or Great Sorlh H»lttnd 
tJanal," by Mr. G. B. W. Jackson, was read. It contained a descriplioD 
of (be harbour and works at Nieawediep, which might be considered as 
legitimately connected with the Helder canal, inasmuch as Ibey were con- 
structed with a view of alTordiog shelter to vessels of war aud merchant- 
men navigating the North Sea. The banks or shoals situated at (he rooolh 
of the Marsdiep channel act in a peculiar manoer ; they narrow the en< 
trance, resist tbe undue influx of the tides, thus preventing injury tu the 
coast of the Zuyder^ee ; they oppose dillicullies to the entrance of hostile 
fleets, as (he navigable channels run within range of the protecting forts; 
and they assist iu maintaining Ihe velocity of (lie currenla which keep the 
cliannets at their unuul depth. On ihe coast of Holland the ebb-tide con- 
tinues 10 pass otr along the Noorder-gat a full hour and u half after (be 
tide has cnmaieitced flowing up along (he Schulpen-gat ; tliis can only be 
accuQDtcd fur by supposing that the tide ruus up from the soulh-wesi, and 
enters the iichulpen-gat, whilst tbe ebb still continues, iu consequence of 
the draft of the tide northward along (he coast. The Scliulpeo-gat and 
Landsdiep may therefore be termed the flood-channels; whilst the Noor> 
der-gat may be considered the ebb-channel. Upon theie .<ipots, whoae 
preservntion was of such conseqnence to the country, the Dutch have la- 
vished their best care, and exercised their ingenuity. 

The shore-works Gonsisled chiefly of groynes, composed of limber piles 
and fascines, with stone covering. The average length was two hundred 
yards, with slopes of about one in eight or ten. In consequence of tbe 
report of the commission appointed in I7B0, the engineers, Bronniogs and 
Goudrai, were itislructed to proceed with the formation of a warpiog bank 
of fascines, 73Gt} feet lung, \rUh doiihte planking guard to accumulate the 
sand, in order to fill up Ihe interstices of the fascines, and thus preaerre 
them froiu decay. A breakwater also, ISfiO feet in length, 73 feet wide, 
at 3 feet below high water, with slopes of one to one. This was also 
formed of fascine beds, weighted with 2000 tb. of stone, and 4000 lb. of 
tiles upon every superficial area of 144 square feet. The upper surface 
was covered with matting, and made convex, the centre being one foot and 
the aides three feel below the level of high water. Hurdling was then 
used, and the whole was covered with blocks of stone weighing from 
1500 lb. (0 iSOO lb. each. An additional length of '20»0 feet was aobae- 
quently built, ttae warping bank being completed, and by means of these 
works lUe ebb-stream was increased to such an extent as at once Io deepen 
Ibe channel eighteen inches, although the bed was of clay. In 1783, 
dredging was resorted to, and, with the action of the stream, a depth of 
nineteen feet wai: arrived at. The whole length of the proposed harbour 
was then dredged to a depth of seventeen feet under high water level. 
Another ^varping bank of 3676 feet in length was then conslrucled, with 
numerous groynes to arrest the sand and preserve the coast. A quay-wall 
and jetty were then added ; the pilea compasiog Ihe latter were covered 
wjib sheet lead between high water level aad one foot below (he ground, 
iu order to preserve them from the ravages of the Teredo Naralu, which, 
however, it is Ihe popular opioiou, may be also prevented by driving the 
piles through fascines. A portion, sixty feet in length, of Ihe breakwater 
was lorn away by a storm: this slip was liilled up with large stones, but 
Ihcy were ineirectnal, and fascines were ultimately had recourse to fur re- 
pairing the breach. I'lie depth of the channel was thus increased to nearly 
iliirty-five feet, so that frigates could pu^s with safely. In ITbO, uoe hun- 
dred and fifty-one vessels were lying there at anchor, fourteen of which 
were men-of-war, and four were East iodiamrn. The basin is IS98 feet 
long, and G40 feet wide, with large storebouses, dock buildings, fortifica- 
tions, &c., of the most solid description, and Ihoroughiy complete for a 
naval arsenal. The details of every part of Ihe works were given. A. 
special vole of thanks was passed Io Mr. Jackson for tbe paper. 

Remarks. — An iratcresliog discussion ensued^ in which tlie highest com- 
pliments were paid to the author for the paper he had pre«ented, and the 
manner in which it was illustrated. A description was given of Dym* 
church wall which defends Romney Marsh, an extent of 24,000 acres, and 
also of several other sea-defences at the inoulh of (he Thames, and els«- 
where, in which fasciites were extensively used. The Nene embaokmenta 
were also described. Specimens were shown of the .'IrNitdo .i4rfMarea, a 
coarse gras^, who^e routs extend sometimes to u length of upwards of 
thirty feet, and which is emiiHntly useful in securing (he sai]d of the coast 
from being blown or washed away. 

Among several cai>es of (he failure of prolectiog-walls, one was particD- 
larly described of a nearly vertical aea-wnlt, whose foimdations were sunk 
down full five feet below the shingle nf the coast: the wall was buUt with 
great care, and with first-rute mnierials — it was, however, exposed to the 
action of a heavy sea in Niirth Wales. During a severe storm, the wave* 
were thrown up in a mass full forty feet above the wall, aird folliog froaa 
that height with the force due Io such a distance and mass, very speedily 
destroyed Ihe whole wall. In quite as exposed a situation, a slope, whidi 
enabled the waves to expend their strength, and broke them up into foam, 
did not suffer at all. Mumerouit deductions were drawn from these and 
many other instances, all unfavourable to the theory of vertical sea-walls, 
which it has recently become fashionable to recommend as a theoretically 
even mure correct furin, in opposition to the well tried plan of eminent 
civil engineers, who have almost uaiversally adopted slopes for resisliiig 
tha action of the sea. 
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Sbrtk Sv — This creoing the diBcantoD upon Mr. JacksoD'a paper was 
mMwed, and wat ezteoded to such a length aa to preclude the reading of 
utj paper. 

The comparative advantages and disadvantages of vertical and sloping 
tea-walU were discnsaed, and instaocea were glTeo of the effect of seas 
spoo the former when walls of a certain baiter or curved face Hurmuunted 
by as overhangiog coping of such exleat us to deflect the curling wave 
ootwards, and throw it back opoti itself ratber than allow it to fall bodily 
inwards, as in the case of the Penmaeuniawr wall meolioned at the last 
eieeting. The mauoer in which the waves were drivea up long slopes, 
acijuiriog force aa they travelled along, was contrasted with this. On the 
other hand, the action of the various kinds of waves was shown u^jon sec- 
tions of the beach at Madnts, where the uurf was so notoriously bad, and 
where it appeared that by the ctawiug ulT of the waves the beach waii 
washed away into natural steps, of a level and then a small slope of 45^. 
A breakwater had been formed uH' that beach b>- throwing io loose uiasses 
of rock forming their own slope; this, when carried up to within (en feel 
of tbe water-level, stood well. 

Io Koootka Sound the same effect of tbe drawback of the wates was 
BOtioed. Sections of tbe Mole of Venice were shown. That mole, which 
if nearly 16 miles in exteot, bad a section of a sloped foreshore with a 
aearlj vertical wall, then a slope at another angle, and above bigh-waler 
aark aootber nearly vertical wall. When tbe seas rolled in upuu tbe 
■wle they partially curled over against the first wall, and were projrcted 
with aagmeoted force against the upper one. Tbe consequence was, that 
(he mole was partiully destroyed, and in the repairs, whitb bad been exe- 
cuting for some time, it had been reduced Io one unifurm slo{>ed face, at an 
angle of about Id'^. The destruction of ihe nearly vertical walls of Port- 
P^rick was also noticed. Those walls, although constructed of the finest 
Aagle*ea limestone, well dressed, dove tailed, and lied down vertically uud 
honaonlally by iron chain-bonds, were completely ovcrlhrowo; and, until 
ti)e ibickneas of tiie wall was increased tu 80 feet of 6o1id material, il 
could not be made to stand. The giiuiition was extremely exposed, and 
tbe sen frequently sprung SO feet above the top uf the light-house, which 
Has ilM-lf 00 feet above the level of high water of sprang lideti. 'I'he 
Mases of the {>ecoliar action of the draw-back of tbe waves, as eiecnpli- 
ied by tbe removed shingle from the beuch wlico the wind was on shore, 
aad its accumulation when tbe wind blew olT the shore, were also dis- 
eosaed; and it appeared lu be the received opinion that, in these ca$e», 
the upper part of the waves bving acted upon by lite wind, a pecular roll- 
isg motion in a counter direction wa^ imparted to the lower wave, which 
acted upon tbe shingle in tlie manner alluded to. This action appeared, 
bowevar, only to extend Io a depth of abotJt time feel, which it seemed tu 
be agreed was the ultimate depth of detrimealal action of all waves. The 
forts of Boalogoe were giveu as further eIantplet^ of llic retlecliun of waves 
from nearly vertical waits ; but it was shown that tbe darting over of the 
waves there was caused by their falliag nilhiu the re-eutrant angles of the 
fcrttficatioD. 

The effect of advanced groynes in protecting sea-walls was exemplified 
by the concrete walls at Brighton and Dover, which were extended merely 
for retaining walls ; and such was iha etTect of llie groyned, that since they 
bad been put dowu the shingle had accumulated to such au exieut thai the 
lea did not appruarh injuriously la widiin 100 feet of the base. Our 
limits will not permit a greater detail of this inleresliag dti^cussiua, which 
will, however, appear entire in Ibe proceedings of the Instilutioo. 

March 9. — The paper read was " On tke praclictil forma nf en^ineerinff 
mrki expoted to tke action of the wavei uj'tke tea, and on the adrantagea 
vtd ititadrantage» of certain farms <af canatruction fur breakwuters and sea 
ufaUi." By Mr. John Scott Uubsell. 

Although agreeing as a general proposition, vtilh the truth of the ohser- 
vatioo, ihut it was iinpossible to lay down auy one uudi.'vtuiliug rule for a 
form uf sea wall which should suit all cases, — the aulhor ha<l, frum long 
and careful experiment, and examination of various localities, eudi.-aviiure<l 
Io classify certain forms of aniGcial constructions, nod to adapt ihem to 
certain cases, having reference iu each case to the DCtion of the waves to 
wbtcb they were to be exposed. His ti si process was to examine the hg- 
tion and c]>aracter uf the several kinds of waves, deducing as a given 
axiom, th.it, — First, the conimon form of waves is cycloidul. Secoud, tbe 
motioQ of the waves iuadisturbrd stale is circular, and in a vertical plane. 
Third, tbe water near tbe lop uf a wave moves the same way as the wave 
itaelf. Fourth, the w.iter iu the hollow between ilie waves is receding. 
Ftfib, the power of a wave is exactly iu proporlioo to the height of its crest 
above the boUuw between the waves. Sixth, tbe greatest power a wave 
can exert is at the nioiiu-nt of the crest breaking over into Ibe hollow. 
Seveotfa, waves in the British seas have rarely been seen of a greater 
height than 27 feet above tbe hollow , and 32 feet may be taken as their 
Cnaleat unbroken heiglil; those of the Atlantic being slated to range 
kiglMr. Eighih, waves have never been seen of ihe full depth of the water 
Ibrming tbem, hence it is deduced that the greiilest force waves can be ex- 
posed to may be determined by the depth of tbe water they are pluced in. 
Ninth, there two or more classes of waves,— wind-waves, short, high, and 
soperficial; and storm-waves, which are lung, low, and deep. Tenth, ihe 
depth of agitation caused by a wave is iu the ratio of its height and length 
eosjoiolly. Reasoning iipuii these data, the paper then proceeds to ex- 
amioe two classes of hydraulic works. First, those which are designed to 
•At upon tbe waves ; and, second^ those whose structures are exposed to 



tbe sea without any design of eontroUtng it, bat oaly to guide it under 
particular circumstances. 

Of the first class are sea walls, piers, and other sea defences intended to 
restrain the action of the waves; for the forms of which a number of de- 
signs were given, ranging between the flat slope, with a foreshore, and tbe 
vertical wall. Of all these the preference was given to a wall having a 
concave or cycloidal curved face, to carry the wave up without breaking; 
overhanging coping curved on the ooderaide to return the wave upon itself, 
and a recessed parapet on the outside to prevent the wave from being 
Ifaruwn inside. For breakwaters, whose object it was to resist the waves 
and produce still water within side, the best mode, under all circumstaocea 
o( locality, variety of materials, and cost appeared to be the depositing of 
the large and small materials, and allowing them to find their natural slope 
under Ihe action of tbe waves. 

Of the second class, are works designed to direct the scour at low water, 
bat which are quite covered at high water ; the foundations of lighthouses, 
&c. — the object being to oppose the least possible resistance to Ihe waves, 
and to suffer the least from them. Uroyoes, embankments, and other 
works intended to be under high water, also coming under this class ; the 
best form is the parabola with the foot curved outwards on each side->the 
apex being raised or lowered, and the base proportioned to its application. 
This form being extended upward approximates to that of tbe Eddystone, 
Bell-roi'k, and 8kerry-vore lighthouses, which have withstood the action 
of heavy seas so successfully. 

The vertical wall was condemned for many satisfactory reasons ; the 
cost of workmanship, the expeosive character of the materials, the liability 
to destruction, if a breach be made, uud the unsatisfactory action in conse- 
queoce of the waves making a clear breach over them in heavy weather. 

In the discussion that ensued, raaoy interesting illustrations were given 
of the Irnlh of these positions, derived from the works of U'bitehaveu, those 
no Ihe South Devon Cnas', and thns^e at Hnrtlepool, in which latter case 
the strong red marl, dry punned, mingled with small atone, and faced with 
pitching, bad been satisfacturily employed at a very small cusl for the con- 
struction of piers. 

March 16. — The paper read was '' A descriiitlon of the method adopted 
in Preparing the Foundation, a^d in Building the Bridge over the Poldtr~ 
vuart, on the line of the Amaterdam and Rotterdam Railwat/." By the 
Chevalif-r Conrad, M.Inst. C.E., compiled by Mr. C. Ma nbv (secre- 
tary}, from documents furnished by Mykkeek Wenckeback. 

This bridge derived its importance from Ihe peculiarly troacfaeroua na- 
ture of the ground upon which it was constructed, for, although io Holland 
bad foundations are tbe rule rather than Itie exteplioii, the difficulties were 
in this case so peculiarly greal, as to demand particular notice. The Pol- 
dervaart, is a canal encompassing uud cuuveyiug away the waters from the 
Polders, or spots of drained land io the commune of Kethel. The railway, 
traversing it at a cunsiderable angle, rendered a skew bridge, uf three 
openings, necessary — llie centre one 13 feel space for the navigation, and 
Ibe two side arches 21 feet space each, for the drainage water. The pro- 
ceedings were commenced in tbe usual manner, with Ihe iolGnlion of hav- 
ing sepumle fuundulions fur each pier ; this was by shooting in large quan- 
tities of sand, Io form dams, within which, when pumped dry, the fouoda- 
liuns would have been excavated. After a length of about 70 feet of sand, 
a dam 10 feet deep had been filled in, without exhibiting any signs of sink- 
ing; a be;ivy thunder-storm occurred, during which the whole mass of 
sand dam was euddeuly engulphed to a depth of 29 feet; whilst there 
arose simultaneously, at a short dislance down the canal, tu above Ibe 
water level, a mass of bog-earth, of an area of 44H0 square feet — Ibis mass 
increased at subsequent periods of the proceedings to llie area of 9628 
square fL>et. It was evident, that an extensive subterraneous shifting of 
Ihe bog-earth had occurred, and there was reason Io fear fur the safety of 
the adjacent dykes and other works. Piling and fascine works were tried 
without success — piles of 70 feH in length, when driven and tied together 
by wiUing pieces, swerved bodily fram their position, nnd became useless ; 
fascines equally failed in prodMcin;T stability. Tlie engineer, tb'^refore, de- 
termined, after directing the canal water into a side cut, Io surround the 
site of the inleii(k-d fouiidatiiin with mounds of sand, allowing for their 
Bubsidi:uce itilo the gulpb below, and tlieft squeezing up the bog-eartb 
aruuud and within the spot. This whs at Eenpili mmpleted, and the foun- 
dation pit was enabled tu be pumped dry. It then became necessary to 
remove all the bog-earth fruni wilbin the space fur the roundation, which 
was accomplished by digging out spaces of a yard square, and liliiug them 
in with sand as lliey proceeded, uutil, by commeuciug at tbe exterior, and 
working inwards to the centre, all the bog-eartb was removed, and a bed 
of sand had been formed In its place. The piles for tbe ordinary founda- 
tion, used in Hollund, were then driven through the made ground, and the 
slruclure was completed with piirfect success — the sand dams, and the 
musses uf upraised l»og earth outside, Iteing subsequently dredged up in 
Ihe ordinary manner, to restore tbe canal to its origioal bed. In this de- 
ivcription, the circumstance most deserving alteation, appeared to be the 
Buddeo rising of the bog-earlh during a Ihunder-stonu. This is, however, 
of frequent occurrence iu Holland ; and it would appear as if the adhesion 
uf the masses of bogearlh Io the boliiim was eo slight, that the vibration 
cammunicate<l Io the water by the lliuuder, sufliced to destroy the equiti- 
bnuin,and the bog-lurf, which, from its slight specific gravity, will float 
even when wet, intitantly ruse Io the surface. When, therefore, as in this 
case, a heavy majs of sand was placed in the vioiniiy uf such bug-earth. 
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the bottom waa aoibia to mist the preware.aBd th« teast vibralioD CKOHcd 

it to break through the cruft. boiog eof^ulphed nmidst tli«i lighter mkterwl, 
which it forced up in vlie liirectioa of the Ua»t reststiiDCf. 1'tie pajter 
Inated ml •ome Ipogth oo all ihe preeautiooa Mcegsary in thi« aod similar 
conattuctioiia in HuUaod, where »uch bad foundalioiiii are of very coaaiaat 
occamate. la the discussion which eoaaed dcMcriplioos were giveo at' 
the simpler methods employed in similar situatioos in Eoglund, where 
bridges of greater weight aad space wrre ooiiiitructed upon fuuudatioua of 
oesrly as treacberoua natures — fur instance, on one of the branches of ihe 
Norfolk Railway, for a bridge of which the swioi<ing portion weighed 100 
Idm, a aariea of Id piles, driven &U feet deep into ihcj silt in 1^ feet water, 
aupportad a eaat'iron kirb, upon wliich a cast-iron cluse-jointed cylinder 
WM lowarmi and secured — within this, the centra foundation was built 
■Bd had stood perfectly. Other inrilances of rafi, or floating fouudatioos, 
ooouaoB in Lincolnshire, were adduced, thawing the simplo lueuna by 
which sack local difficulties werw uvercuuie in England. 



NOTES ON FOREIGN WORKS. 

Thf Ruagian Pompeii. — The emperor of Rasiia has ofdered that the 
cfosbiona, which have been made for several years paM, ueox the town of 
^rewim,in the county of Zuratow, should be continued, oo a large acale. 
This town bad been the capital of Tartar Chans of the golden tribe, during 
their at>U years domiualion in Russia. Some ruins of hnusea have been 
already discovered, in which divers nteo^ils and 4000 Tartar coins have 
be«B found. 

Grtat Adwning ^ th« Banluqf ike Rki»e. — Several of the old castles^ 
casting their shadows on the waterm of the Rhine, ar« about to be recon- 
atracted, which will spread an uncooimoo lustre over these fertile and 
beautiful lands. Thus, Prince Frederick of the Netherlands has pnr> 
chased Castle Fiirstenberg, between Niederheimbach and Baberach, and 
will have it completely restored.. The castle in its present slate dates from 
the eleventh ceniory, but a Roman post-towpr previonsly existed on this 
fiir-sigh ted elevation. Prince Albrecht, of Prussia, baa purchased Castle 
Sebbaberg, near Obervresel ; aad the Prince of Pmsain, Rheinfels, near 
8t. Goar ; all of whieh are to b« rebuilt in an antique and most splendid 
atyle. [We wish something similar were done with some of onr English 
aod Scotoh eaatlea.] 

Ill99mg mountain in Haltf. — From the embouchure of the TroDto ap to 
Fetoio (near l^iruttaroare), extends a range of hilU, of tertiary formation, 
up to the shores of the Adriatic, and is mnstly covered by olive and orange 
groves. Some time ago, one of these hills raoved to the extent of 125 
paces, and passe<l into the sea to the extent of 2S paces. There were no 
other phenomena observable, save the uprooting of some trves; but a 
clayey sub«tance flowed from the banks of the sea, and even, at times, 
from the c-revires of the soil; and it npp^^ared that an inward upheaving; 
force, aalins( transvesriy upward, had caused this phenomenon. Count 
Nerroni. who ob-ierved it most accuraiely, thinks thai it has been caused, 
like the rnrthslips on the Rhine, by some more or less distant earthquake. 

CuftiHfc «/" the hthrnun of S«tz. — As Austria is determined on the pro- 
secution uf the Trieste overland route, the atmvc project has been added 
•• an accfs:«iMy stimulus. Austrian engineers have visited Ihe locality 
and repi»rle<l iliercun. The canal is to be navigiible for ihree-maslers. 
150,000 franca have bt'i-n alrrady siibHcribed for Ihe study and surrey 
thereof, *nJ English and Frenrh engineers rousuUed. No shares to be 
made accessiblo to the gambling u{ utock Jobbers. 

Heargtmitatin* >\f tht Sculpture (JuUcries q/* the Loarre.^-The King gf 
the French bus ordered that the lati.* demise uf Messrs. Clnrac and Dubois 
should bu uudc iniirumeutul in rc-or»;uitisin^ the directtou t.f the above 
Galleries. The collrcliun is (o be divided into the di-purtmeuls of classic 
and urieuiul MUtiijiit'^, for each of which a ficparale director has been ap> 
pointe<i j — fur the furuier. Count Luliunle, the well-known traveller iu 
Arabia ; and M- Luugperrirr, hitherto of the Royal Library, for lUe de- 
partnieot of orieutnl autiquilifs. I'his itew sweep bids fair for further ini- 
proreiuenl, and it \i to be hupi-d tliul those treasures, hitherto stored iu the 
wults and cellars of the Louvre, like the great Egyptian auliquilics, the 
Macnoflian marbles, ^.c, will once mure see the light. 

keuek qf the lIumuM Viurr. — On ttoiuiint of ihe apeeobea of Xcrxoa, 
and uihrrs, uddrrssed tn whole armies, the question bu bMO mooted of 
late, uiuuii^sl MUliquariaiis. huw far the human voice coo reach, ll has 
b««u prruy ciirreclly ascertained, that a man may make bimsclf hear«l by 
M,000 priMius— a vory tidy uumber, in utauy r< DpocU. Aud thus, lakiug 
into cuosideruliun Ihe eni^loAuiu of wulU, ttio aoi>u<(liu rointl ruction uf 
domes, vtinhs, iiv. — 8i. I'aiilV, and even St. Peter's, might be lillvdout by 
a huuau voice — uf course, a Mlrong uue, tn tivt-ry resport, 

St, Pitmthurj^h. — ^larch — Since Peirr the (irrat's time, the rharnrt^r 
of everythtng siructural «jr matennllh"' Uusxian (Jovcrninrnt hax t 

—has been one of grratncss and aplendoiir. Thus, the hug(< > 
burgh and Moscow railway will be open for IraRIc in aboi 
and at the great festival MhicL the city of Moscow Is abl|^^HIBBnito 
in Septenil>er next— vjr. , Ihe seventh centenary of Us iovtj^ ^///^^ ^ of 
cbe iloe will b« available to the pablie. — Anoagsi the ftt^P^mhi|a, 



pttblie and private, lately erected at St. Pelersburgh, we mar niratnn the 
new addition to ibe palace uf the general alaJl' (horse gUMM nuni 

of gigwti'if proportions; — the palace lor the ofHcers of i : > of 

iuati(-e and iliL ' ' I r ■ - - the completa rebuildin;^ .u mi' lujrhle 

palace, aud lU . ibo Imperial winter palace.* Tbc 

new stone Ne... ^ - i !<-iidy ;— and to emu Ui.Ih \\.,- L-nanlic 

church of St. Isaac (euurrly of granite) is now ben^ :ied, 

in a splendid style, which will employ the arlisUi ••. ^ii of 

every kind for a considerable lime. 

ColtifiKt Vattudval. — The latest aecoania state thai Ibis ttructore baa 
risen nobly during the last year. Both the nurlh and south porch have 
considerably advanced ; the nave begins to be covered wiih galleric*. — and 
the works of the stouemasons are praised as some of ihe richeal and liMal 
imaginable. The niimbtT uf workmen employed is 500. {'be reatoratktt 
of this national building has excited so mueb interest, that an e*padal 
journal — the J)<im6/al( I, llie cathedral gaisette)"iB discus.ting its pmgvaai. 
1b this we tiad several strictures oo &ume late proceedings of the cooMiit* 
tee, which we shall nienlioo, for the sake of proving the currvctne 
tbe old : " Iliacia pecoalur in oiurid." The Dvmbiatt says that 16,000 
dollars are to be diverted Ironi more legitimate purposes fur paving tha 
Cathedral even now,-^aillK>ugli, surely, this will be injured b; Uic pro* 
grusa of the works, jwc. Above 2u,0O0 dollars are to be employed foe 
rootiog the whole extent of the Ctithfdral in a temporary utanoer. Thia» 
certainly, ia a large sum for the prurient desire of s««ing at once the whole 
expanse of this astounding buildiug. The painting and gilding of the 
choir also (the space where divine worship is hitherto pertoriucd), ii ob< 
jected to. 

At a Meeting nf the Arckaol«igi$ia e/ the Grind Dmchtf e^ fi«dt»i U 
interesting essay was read by M. Zeli, niiaiateri*! counoillor, oo two Ra> 
mxn iuscnptioQS lately found. The lirsl was a fngment of the inacri 
over the public guild-bouse of Ihe trade of osfpaatfra (<if aqrti^ i^ 
Romau udouy, which existed uuder Caraoalla, 1700 yean ago. 
If Art/ /* St^lt .'—by Cioeihe ;— 

Slylr— 4u art, and oth«r«vl*»— 
Ii, wbcre tlirrv U no •Irak* 
Of eilhrr |ieQ, or bxuali, or tool- 
Too much. ... nor too UtUe heltlter. 

Wilt thou know liow dlflliaJt this lie 

Ttyl 






• Speak then of the dwelUnfs of BriUsh Ktaigs I 



NOTES OF THE MONTH. 

French Instilutian of Ciiil Enfrinrert.-^Ws are happy to bear that a 
similar institution to tbe London Institution of Civil Engineers is abi>ut to 
be formed in Paris, under the auspices of the French Government. M. 
Dunion, Minister of Public Works, has devulod hia attention to its fonaa- 
lion. We most heartily wish it success. 

SUnkspeare Crtjf.--A large slip of this interesting locality took pUeeec 
Monday, March 1. when a surface of chalk i6A feet in height, and Hi Gpet 
in length (nbout 18,000 tons), was precipitated to the buttotn. Anoth* 
fall uf about 10,000 cubic feet have since occurred. 

St. r<((r's,at ffeiuc— The two atatues of medi»vdl design, meant for 
Peter and Paul, standing on each side of the ascending aiepa before tbe 
portico, but which are two blocksof shapeless travertine, are to be removed. 
They might have hannuoised with the Byzantine taste uf the old basilica 
to which they belonged, but were a palpable eyesore in Jiixtapiisitioo with 
the sculpture prevalent throughout the works of Leo \. and bis sncceMort, 

Their limbs are sUif, their attitude awkward and dv i;.,, ..™t, .,..;•, 

undcuinbly venerable. Like many other of our tiine-i 
lilies, Ihey have received notice to quit, and will be i- 
hy two marble statues of somewhat different taste, iVoin ibc chiaeU of 
Fabris and Tad>>Uui, the one director of ihe Belle Arti, the other a aeholir 
of Cnnovn. These modern productions are on a c0l05.su! scale ; each figure 
is nearly twenty feet in vertical height, though a single block from Carrnrt. 
Each cost 1 2,000 dollars, and bolb are now ready to be transported rrolD 
the workshup. 

Afw Oxford .9<rfe/.— By order of the Commissioners of Metropotilfta 
Iinpruvciucuts, the thoroughfare from the eaat end of Oxford-strct,! suiJ 
Toltciiham-court-road iulo Hulborn has been thrown open to the public. 
The buddings, with some few exceptions, are completed, and inauyof thtv 
opened fur business. Tbe roadway ia macadamised, and about 70 IM 
ia width, with a foot paveiueut on each side 12 feet iu breadlti. 

i\//>Jliin«<<iiie VitllKgiy India, — Mr. Orlabar, professor of astronomy, nfi 
Mr. Pule, professor of eugiueenng, have bulb resigned. I ndispuaitiofi i|r 
in each case, is assigned as the reason of retirement. Tbe charg«oftN 
Observatory has devolved on tbe draftsman of tbe Indian navy. 

Him m th» Sttit uf Bgyyt, — During the eourac of the cadastral operatioil 
lately ordered by Mebemet Ali, it was shown that the soil of Egypt is ' ~ 
each year very perceptibly, in consequence uf the continued deposit llA 
tbe Nile. Thi* elevation li ealeultted at 30 feet dariof the latt ciHtoiy 
proviBoea adjoining the river. 
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iMTd Jhauh'mid'ii War Plan. — ^We underrttnd, >ay» the /famp»hir& Tete- 
frt^ tb«l the secret official trial to ascertain the effect of a continuous 
CTotutioo of intenie ga* in projecting thelli or shot from a tube, retuUed, 
OB aa average, ia throtriog twenty-five tix-pounder shot to the distance of 
7JiOO Tanis. From this data, it is clear that balls of greater diameter 
would far exceed the range of common artillery. Another important ad- 
vantage it wid to accrne — namely, that the continuous rush during their 
emisaioo would prove much less injurious to vessels projecting surh missileti 
than the sbock or recoil of single discbarges. We learn that Lord Dun- 
donald'a iogredieots produce an elastic emission, like that which would be 
tvoireJ by kLadllng the end of a hawser or cable fortued of bard twisted 
g«»-eoUao, 

Samr remarkj oh the Air and Water of Towns^ by Dr. R. .\. Smith, read 
•tth« Chrmical Soeitty, January 4.— Hatring given some attention to the 
iotuiry into (he health of tatroa, the aulbor waa anxioaa to 6nd what the 
rral uvil in the pulluted attBoaplnre of towns coosiated of; and in iurther- 
ascc of (his object commenced a Mriw of examinationt on the water used 
iatlietowa of Manchester for urdiuiiry purpuses. Rain-water, collected 
to da l f Tt in , \<rttt ftnt examined ; and on heating the aolid matter obtained 
by cv it burnt, giving the odour of fat, nnd a strong aniell of ni' 

tngt ^ lUtc matter. Ruin collected in u clean porcelaiu di^h, and 

tfcatro in Tti' 8atnr way, gave iadicaliitns of a similur kind, butioa Bmaller 
ilgrve. The rauisture condensed frout tlie breath cuutained organic matter 
ia large i|uantili«s; and when citllecled from the windows of crowded 
noon, it i>m«lt vtrougly of human swemt during the evaporation; and 
lAeo (be solid rtsiilne was heated, it gave the od(nir of burning Oesh. 
Vairr from a great uuniber of wells situated in Manchester wb£ sub. 
mXimt (i»ea«miiiatioo, and in all aimilar re»ult« were obtained. Dr. Smith 
iadaaUo that the water of riveoand canala becumen cuatiiminated in tbia 
mj tm woou as it mobea a town, 'i'he proportion of nitrates ia also in 
natfy <-»••>' r'-markable, arising from the rapid oxidation of these uitro- 
|tn. ' iitd. The author coni'ludes by stating that he is pursuing 

tliij i >Q at various seasons, so as to make a more complete exami- 

■aUon uf ibu aubject ; aad the whola of the analytical results will tlien b« 
(lira. 



THE GREAT BRlTAtN ATEAU.SRIP. 

The fotlowtng reports were rcsd at a meeilng of proprietors of the Gnst Britsin, held 
liulyat Jiftatoi. 

•' IK. Uukr-ttrMt, UVctoiinstcr, Feb-lH", IS47. 

** Oeatlemen,'— I Ixg to Inclose Captain Claituu's account <}( tbe proceedings at Uun- 

I Bsf, ianag the lime (bat he luu been engaged in furnilng ttie braakvrater or pro- 

I lo ti>e abip, in the manner recommcntltsl by me. Notwtttiatan.llngthe great dtfll- 

aMnbe bk» had to contend n-lth from almost locesaant bad weatber, wttli the wtod 

Mw bis d— d on ihore nearly the n-holc of the montU of Janaary, and conaeqaentlr pre- 

■ttnt the Udc« from ehlitni lufficleDlly out ti> allow o( llw work tMilug properly proceed- 

I vKa I and arotwittiitaniilug the occurrence of more tttaii one atorm at the nost critical 

loir the work, he Ikaa, a* I fully rrlleil upon hi* doln,;, succeeded in to fur protecting 

alM has been comparaUvely unaffected by violep I aeaa which, there {« no 

t •haMver. wnakl otherwisa havt seHoutlr damaged her. We may now calculate 

> Wi salaty up«a preservlDK her wtthoot further Injury until the liner, or ot 

r sstllad, wasther seta In. In the work which Caplalu Claxtoa undertook, and 

afoUy ■oapleled, tia haa lieen compelled to vary very naterially the mode of 

ymeKdlnft fint laid down ; lie baa, in fact, been obliged ti> adapt hli plani to bis means 

ifsatCutlon, and almost from day to day to d#rl«e niordes rif proce^-dinj^ with itnly the ex- 

ycriaoce uf (he past day to guide bim. Numerous unforeseen diffirultlei hare occurred, 

I irb<cb he kept me daily liifornii<d j and simple ju my plan uilKbt Luvc appeared In 

ethers. It required much akill, coutrtvance, and unwearying perseverance to carry out, and 

auay aiacraUMH and improvements as It propretsed. I had relied confidt-nlly on ancreaa 

I ntT fVtend Captain Olazlon undertook the work, and ibc result has fully confirmed 

KpiKtaWans. It Is now ueceasary to iuta our atccotlou lu the best mr>de of removing 

ifeisabtpt ( kopt IB about a fortnlahl from the present time tu be able to gire you some 

•plalMI apoa lots poiot, but It Is one requiring much consideration, and until I hod the 

•ppaHartty«f coafetving nilh Oaplaln Clsatoa on the suLject, and also had befors me 

all tic ■(■■Btcmeats and data which be haa collected, it wai useleaa to attempt it. 

" I am, (eniiemeo, your obedl<iit servant, 

" I. K. BHDNEL." 

" Great Rrilain, J<Hb February, ItU*. 
Dear Brunei, — The change Jii the wind yestetday, und ihi- opi>eKrancx' (o-day of mora 
weather, le«d« me t« feel that I may witti some comlurt meet your wishes, by 
igf this In a day or tiro, for a consaltatlon. t cau venture upon this step with aona 
MasK* •«*. la ««llsn)aMiea of the very aalisfaclory result of tl>e kale heavy galea and 
aipou ItM tireakwater, afler Its cooipletluii on the ilh liialant. 1 ivUI endeavour io 
t V J'ld embody, aa concisely as I can, the substance of my various com- 

report of my prooeedtDgs since my arrival on the 'J'.!nd December, 
iskaa i :.^ |>aiu Hoskcaoatng bla utmoal exertions lo carry out your Intentions, 

cad I hiui Itic bcnclit of his aaaiatance In tryinj to complete the foundutlun unill Cbiitt- 
aias-dsT, al'ter wliich thettdaa for some days did nut quit the work, and tlie time of the 
ersw sad labwurera sraa e&tir*ly occupied in lashing tlie fuguls together, it< hoisting them 
oa board wtienvrer the water left the ship's bows sufBclently, iu collecting chains and 
wsdfhta, and preparing tiie bolding^down rods. On the l,*9tb I succeeded In baying back 
tht rtvnlet. as you beheld It, but whkb. In tbe very wet weather, proved lo be a rapid and 
MMlodM alTcam. and wblub wa« greatly annoying m by choosing tbe ship's bed for Its 
Dtl Uul day tbe tide rbbed sufficlenlly to easble u>u lu go on with the work, 
I to do utiUI itM* 'Jim! o( January, when it blew a stiff gale from ii.l&. all 
I tka (MSt day, asd with more or less force for several days after, until the sea 
I tbe anrf never left tlie work at even dead tow water and spring tide*, 
twmiv l>uiwllf* of fagota broke away, but, as was afterwards the case, they 
' !f receded, and srcured la place. Ou the 6th I found, on get- 
: unly very much svLtled, or diminished In site from the praa- 
. - ...» nature of the sand, but that tlie sheer force of the breakers 
c bjdy some feet forward. On the lilh, aiill linding It moving, I 
joa ret|>ecllng spars, and gave orders for preparing holdlng-dotro 
^jiars ai belonged to ihe ship, over forty feel In leogth, to be got re^y. 
Oslbe f 111, 14 btfiliK sUU inpoMiblt to go on the work for any proDlablc porposcgUie 




erew were «ttiploy«d as usual in packing togetbev tbe Urger bundles of fagots, and la prs* 
paring lacUea, ap«rs, fcc. On tbe itth, four birch spars, A2 feet long, were iiolutcd 
Itirangb tbe foundation, with binding I'balus to their beeia, at an angle of about 7& dega., 
and bove tight don-n with tackles lo the cabin scuttles. It blew strong all night — and •«• 
the I'th, tindlur ihvy had stuni) well, and that the wrnlbc'i- was luch as to bar u« from 
fagoting, I settled for tbe delivery of '.'.i beevh trees, of 4.> fr<?i in length, and li invhes In 
dl«m«ter at tbe heel, with all despatch. Tbe Itlth. lllh, i'.;tb. and l.ith. th* w«atiier, 
wind, and tide, were ttlU unpropitloua i but on the Uth, we got aome of the beecb treea 
in place, lu lime to test tbasi thrangb a atrong gale which blew that night, and all Uia 
I.'th— ivben tbe llite having teceded sufficiently, we laid alxjut aixty bumtles of fagota, 
and got a few tiiorr Spars in plsce. On the 16lh found the larger lot aecured between the 
spars, «tid wclghled with full fuur tooa of Iron chains, and other things, besides a quan- 
tity of large stuiiva, bad turned ri(!ht over, Iraviug all the weights lo a turap together, 
which 1 mentloTi lo plve you an Idea of the force of the rotl<;rs— they were as Itefore col- 
lected and put boclc, anrl the air pump cover put upon them in addition lo the otber 
welghu. On the 17th, IHib, and l<.Hh, a Mttle progress was made with the fagoting, but 
in consequence of the vintente of the sen, and the want of stones, although et»ry effort 
had been made to quarry and i art. ne dared not put a large quantity — timtid w-bit we 
did put sunk, shrunk, or settled each lime at least three feet— this occurred (our dJlTerent 
ttitkes on Leaving oil' as high aa tbe screw shafY. I'ioclnfr the span allli weul en. buk they 
did not conquer the Inctinatiou uf the whole maas to m>>ve tarwaid, which by udmeaauie- 
ment I found it hud full nine feet) to check this, three tackled, with a apaaner to each, 
with four arms for as many of the apars, were atUtcllcd and hove tight lo Uie three warpa 
fast lo the anchors out astern or on the portquortsr, ail the span being attached to each 
other with chsits. Ou tbe LtJih w« bad a good tide, many fagota were lali), dnd several 
lighter spars were lashed latiTuJIy tu (be uprlyhtu, Hiid sli more beech trees wereotder»d. 
"Jlst, botii tides ha)ipening In the dark, and the vreatbcr be>ljg e«tremcly sevt>te, nothing 
was done l>e\and iLiabing at dayli{;bl lateral span as low as llie cutnlng-in tide perniltled. 
Ou Ibat ni^ht a heavy gate cammetirrd from S.S.K., which only oicisiouaily moderating, 
ivintlnaed until tbe L>T4tb, not oilowlnf^ us the whole rime to fagot, altbnut b. by preat et- 
ertlons, we were enabl«d to get tbe rest of tbe spars ordered to piscc. Kor a irw (nlDOtes 
on that day we nrtv enabled toexaminf ilurwut-k — not a fagot li«d b^lkw!aw»y, alihutifb 
they were a good deal jambvd t.igetlicr — ii<it a spar buil rooted injtn itft bertli, and tbe 
forward Inclioallnn was found ti lieve stopped, allhouph tbe test was the severest the 
breakwater bad been, up to that period, put to. On the ?Htb the wind shl<\*d lo the 
westward, and afierwaraa to the northwani ; the water became perfectly aroooth, and tbe 
tides ascelleot forow object. Kvery esertion wna made to gel on wilb the fagotiug and 
pladog fifteca asm* batch trees, which had t)een ordered and delivered, when it appeared 
so UDcertsIa as to whaa we should be able to get ou with tbe fagots. On the /lb, th« 
whole of the ftigola asdeied, -i.OM bundles, wcta in pif ce. 

" The weather remained Uoe, and tlis water amoatb, until the l.'tth of February, wbca 
II again cfaaagtd, a beavv gal* springing suddenly up from the south, wbica lasted until 
midnight, UIgb water hajipeulttg at !•> a.si., as was to be expeci«<i after swch a aea, 
about 1041 bqndlea of the fagota, wblch were only secured with chains aud ropes to tbe 
Screw and spurs, or not loaded, similarly to Ihuie on tbe foundjtiou, broke away, but the 
maas remained lirm, although found lo bsva sattled or shrunk, or lo have been beat 
down aeverai feet, and jambed cloae against tbe ahlp. The eOect, however, of the fagota 
and their apars was almost altogethar to do away with ibe stroke from tbe sea, and the 
men were enabled to lire on board with comfort. On tbe Uth It again came on to blow 
with the dood-tlde from the S.W., and conUnued to do SO with great violence until tbe 
springs look off, tbe bighnt of which. In the very height ofa gale, Wtta within eight Inchea 
of the memorable one which so altered tbe ship's position in November. Tbe poles, 
lateral spars, and the fagoU all bald on welii and, although chafed and a good deal beat 
alxHit and settled down, the Utter bun well done their work. I set tbe crew upon re- 
placing and rrsei'Urlng the few fsgoU which had broke away, and loading them wlb the 
best t>ower cdble, which was uasbakled from the aiicbor, laid out, and gut on board for 
the purpose— preparatory to the trials which may be looked for before Ihe March equl- 
■Mxea ahall have paaaed ; and. Judging by those it h.is alreaiiy withstood, thare eau 
scarcely be a doubt of the breakwaker weathering gales of even longer Uuratiua and of a 
still more violent cbaracler. If it abould be the ship's &te to «xp«ri«{M»» such while in hsr 
present unhsppy pusttioo. 

" Your whole plan would have been easily csrried out if the weather between Ihe 39:)i 
of January and 13th of February, could have been aubatllutcd for that of a wboUt mooUi 
afl«r tbedOUiDtfceciiberi I U,OliU bundles of fa/ola might have been secured accordiof to 
your plan, with muib greater ease than we were enabled lo build and secure 500 bundle* 
afXer tbe completlnu oflhe fouadatlon, on Janaary 7, which Ueelfconulned about I.'JUO 
bundles, and which kept lo tt-ell together, that no one felt a doubt as to tbe elTect of the 
remainder, If the tides and the weather had peruiittrd us to go on. It was extremely for- 
tuuate that ynu approved so early lu January of the plan uf using spars to bsbIbI in keep- 
ing tbe rag;ot'< in place, as II was rni until the ^tb of that month that we fairly got to 
ivork upon that portion which may be said lo be about a yard above the foundatiou. 
which really coiitaioj the great mass— about S.UOO bandies i and ss We were by suooeas 
encouraged to ei tend the aystem uf spara, at a tlinea fafot could not be laid, and thus 
not only aavs time and money, but form an outer prolpction, whkb waa of the utmoal 
service afterwarda, and before the fu^lM were high up. The sea now first atrikes Ibroush 
this barrier of l»eecb trees aa^ lateral poles, the former. In some places, three deep, the 
entire number 70 with the ship's spars, the whole fixed in the fouiidniloM of fugots, chain- 
ed together at the heel, and hove tight down frooi their heada n-ilh Uckles— about 1^0 
spars are Joabed laterally and diB^^oually outside ot these from the sand to tb<> ship's gun- 
wale—the fagots, with tbe sxceptioii o( the foundation, or* all buhl within these, resting 
against tbe ship's sUlv, lilliiig (lie bullow uf tbe port quarter, and as the sea is fton.'cd, 
srith whatever violence, through tbe openings of this net- work of spars, wblch commences 
al the sUrtfourd quarter and extends to abreast Of the mainmast on tbe poet, or eipoaed 
tide, it Is received by the ma«s of fugi)t4, aud not only Is its whole fore* IMI as it were, 
but, although the spray is ihiuwu up to the height of tas funnel over the afltmaast, theiv 
Is no shock whatever to the ahlp. 

" Tours tnUy, 

"C. CLAXTOV." 



MZSGEIsIsAIVEA. 



Suspeniion Dnd^f, Lnmbeth. — Sir Samuel Brown, the contttructor of 

Hammersmith Bridge, lirighlon Pier, &c., has ofr,;red st his own expense to construct 
and ovainlAln a luspenaloQ bridge acruss the Thames from Weaimlnster lo Lambeth, If 
he can obtain the authority uf fArliaincnl and pi<rmla«)un to esiabilsh a toll. Ad 1ili}ilify 
IdIa ttie OMitla of the proposal has been irtniated to Captain Vetch, of the mgtoecia, — 
who has sotercd upon the Investlgalton, with tlie assistance of Captoin Waahlngton, one 
of the Tidal Harbour Cjmmlssioners. 'I'be estimated cost. Including structure, ap> 
proacbes, and tbe purcbi te of property. Is lKi,i»0/. ( but (his esticuate haa befn mad* as 
granite— and the material Is tiuw intended to be either iron or stone. '1 be widtli of 
water at high tide where the bridge Is lutcnded to l>e built Is 8>8 feet— at low water, K2S. 
It ia Intended to have two piers, each ol which will Intercept 46 feet of walev. Tlie er«c- 
Hoa of Ihe bridge to be flolslied in iwa years from its comBenccmcnt. 

Jet* of TVrifer.— .Some experimeols were lately made at Liverpool by 
tbe Harrington Waterwurks Company, In presence of Ibe Oovernment Commissioners of 
Inquiry relaUve to the supply of water to the town, and la thus ileacribed by the ' Llverpost 
UaU' :— " SUort Lengths of hose, wtib pipes sf 7-iiilis of aa iaeb In the oosaiCi irsr* sU 
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teehed to s fUad-pIpe from the main ■ Mid from ont up to Amr of tbete braacbM wtn 
played for upwanl* of ut hour,— die addlllon of one, liro, or three, U> ibt firat app«artog 
to inBk« little or no difference In the mpcctWe power of any of ttirm. Thr (juaDlily ot 
trmler which ther projected ww very great and continuaua. It cocnpletely loiherl tbH eaat 
and of the church, aj>d not only went cleJir over the blocklnf* above the cornice, aiid on 
to the roof In heavy volume, bat at time* naccoded to the lop Of the flac-atalf, a height, 
WvahiMild think, Utile, il at all. tliort of ^lO (eet. The plan, which combines hydraulic 
' prcaattre wllb eoglo« power, la decidedly macb more effective ihao haod.worked englnea : 
^tni. If adopted, wUl afford great and rapid protection to property In caaca of fire— ana 
that, too. with a larfe lavtng of ezpenae." 

Wooltciihf March 10.— Siitcen 24-ponnder g^un carriuReB, witb traversing 
platforma aiid tqulpmenta complete, have been ihlpped from the Royal Arsenal on board 
oue of the Ordnance aloops tut Pembroke, to be erected on the batterlci fur tbe delence 
Of that seaport. Captain Tumer'i company of Royal Artillery, iSth baltallun, will leave 
Woolwich next week for the sauie place, to take cbar^ of the ftina, and to mount them 
for use. In I'uture, a cooipooy wfll be regolarty maJntalsed at Pembroke, to a« to place 
the batteries iu a stale i>f complete defence. 

The yew Military/ Priton, crectJDK ia the Royal Artillery Barracks, 
ocar the Riding School, la nearly romplaled i (he main bo<ly of the balldlng has been 
covered Id. The prison, binvever, will not be appropriated for the retfpilon of jirlsoners 
tlU about May nest, as time must be allowed (or seasonloK the cells. Inconsequence 
of the great drmand for labour to complete the coast defencea, 110 gunners were entered 
lately In the Royal Arsenal as Uboiiren. 

The CoaU D^encea. — AorfAtnt District. — The following is the rclurn of 
' ibt Dumber Of fan» raouated on the northern coast of England, from Hull to Jie coast 
' MfScotlaod. excluding the gum ordered for llie defence ot the Muokber. Hull citadel, 
■•Ten 18-poander gnat on commoncarriaget — Tynemoath Caatle and Clifford** Fort, hve 
12>paander guns, and six 1' pounder guns oq common carriages, and one l^'lnch mortar ( 
total II g«ni.— Perch Ruck Battery, sixteen .VJ-poujsder guns on traversing platforms, 
and two 10>poaDder guns on common rmnisgesi totsl 18 guns. — Scarborough Cnalle, six 
iH-pounder |(uot, and foar 12-pounder carrooades, ou common carriages i total 10 guua. 
—Carlisle Cmiile, two 6. pounder guno, and one Ij-pouoder corrooade on common car- 
riages i total 3. Grand total for the district. iV) gum. 

Lowettuft Harhour and liailicnif. — The liaiber works of the north pier, 
1,900 feet In length, with the pier beau, are completed, and the south pier, I, 'J50 feel 
long. Is progresiing rapidly. Hyth« end of June, the harbour. It la conhdeutly expected, 
will be available lor ship* to lake refuge In drawing I'S feet water at an average tide. 
The MTork coinmsaced Last May, atvd there Is now Z.tyfW feet nf pier-work finished. The 
railway works are nearly completed, and the Hoe will be open for gools tralEc nn the Itt 
Instant. Irk the harbour there Is upwards of 'il feet average depth of water at the lowest 
period of the tide, a depth which cxicods 1C<) yards within the entrance. 



laZST OF Xf£^r FATEKTS. 

OaANTEO l.N XNni.A^ND TROii rEBRLABY 20, TO MAItCIl 23, 1847. 

i5Lr Months allowed for Enrolment, unleti otkerwite esrpreued. 

Joieph Clinton Roberlaon, of Fleet- street, Id the City of London, civil englDeer, for 
*' certain Improvemeota in dislillatloo and brewlug, and certain applications of the mate* 
rials used in, or suitable tlierefore, to other manufacturing puqioies." [A communica- 
tion.}— !iealed February 20. 

Edwaril Brown, of Adam'i Court, in the City of London, gentleman, for " certain car- 
bonic compounds, formed of earth, vegetable, animal, and mineral rubbish, feval sub- 
■tances. the waste of manufactories, and certain adds and aikallea, which cumpoands are 
applicable as manurei."— February :'.>, 
WUilam Plddlng, of Bemanl-itreet, hi the county nf ftllddleiex, gentletnati, for "an 
, ImproTCd procesa, or Improved processes, fur preparing certain vegetable extracts, and 
labo for preserving the aroma of certain vegetable subataacca from the atmospheie." — 
Tabniary 24. 

Cbarlea Heard Wild, of Afortimer-street, Cavendish-square, civil engineer, for " Im 
proventeuta la coiistructiug parts of railways."— February 'J4. 

Charles Fox, of London Works, Birmlnghom, for " a method or method* of weKlIng, 
I «r anlting pl*L>ea or metal together, and of pressing or foratlog pieces of metal into forma 
r tbape*."— FrbrUBfy 24. 

Willlum BaylliR, uf Jllliton, In the co'inly nf SMffurd, chaln-msker, for *' a machine 
for flattening and turning iron links for fl^t wood slab chains."— FeUraary 24. 

George Itusseil Dartaell, ataff-surieon of the first class In lier Sfajvity's army, now sta- 
tioned at Chatham, in thi county of Kent, for " an Improved truss for hiquiiml hernia." 
—February 114. Two months. 

AlpboDse Itt Mire de Normondy, of Bcthnal-green, Jllddlesei, snalyik'al chemist, for 
•• Impruvemeiiu Iu the manuiaclore ot iliic."— February 1*4. 

Frederick Walton, of WolTcrhuropton. jupanner, und tin-plate worker, for "an Ira- 
proved mode of coating or covering, or of coat'ng, covering, aad orQutneoting the surfaiva 
of articles .vhich ore. or may be, made ol n-roughl Iron, or of other metal or melsla, whkli 
Improved mode may be iinril In ijUstitutlcja ol japatmln*;. tinnin^t, or other mo les now In 
life of cQSiIng, covering, or of coating, covering, and ornauiuuiiDg such articlci." — 
February IM. 

/uan Nepomnceno Adomo.of Mexico, in the Republic of Mexico, gentleman, for " Im- 
prov«mpoi« in manufacturing cigari atid other simitar articles."— February 1'4. 

John Lowe, of Manchester, engineer, and James Simpson, of the same place, jol'er, for 
" certain Improvements applicable to nurlsges to be uied upon railways, port of which 
improvements may also be used upon other roads." — February ^4. 

William Todd, of Holcombe Brook, near Bury, in the county of Lancaster, for "certain 
Improvemenu iu the mctho<l of siring and dressing yarns, atid Iu the machinery or appa- 
ratus for perforuiljig the same."— February ^4. 

Frederick Ransome, of Ipswich, engineer, for " InproTemeota in working coke and 
other kilns, or ovens." — February 34. 

Robert Snowden, of No. 7, City Koad, HIddleaex, tea-dealer, for " Improvemei-ta In 
treating or dressing coffee, to render It more wboleaume for use "—February VA. 

William Ecries and Henry Bricrly, of Walton le Dale, In the county of Lancaater, for 
" Improved machlner)- to be used in siiinning. "—March ". 

John Wood, tnachlue maker of Leeds, in the county of York, lor " certain Improre- 
ments In machinery for spinning bbroua substances. "-March ?. 

Andrew Crone, of Brtx>m6eid, In the county of Somerset, for " Improvements In treat- 
ing fermenuble and oUier liquids, so as to caiuc Impurities or matters to be extracted or 
precipitated."- March :;. 

Mamuel Hunton Townsencl Hlshop, of Hackney- terrace, In the county of Middlesex, far 
ImprorcmeDif In the ronstruclloD of the upper part of chlmneya." — March 2. 



Jamea Napier, operative cltemlst. ot Sbacklcwell Lane, MIdiUeaes, for " ImpromntDla 
la smelting copper and other ore*."— March I. 

Charles Stewart Unncan, gentleman, of Lombartl-atrett, for " Improvementa in c«rtata 
vehicles." — March ri. 

George Tofsick, englne-hallder, Thomas Hackworth, engine-builder, and Thoma* 
Elliott, superintendent of locomotives, all of Stockton-on-Tees, for "certain Improve- 
ments In locomotive and other boilers." — March 8. 

Richard Boberta,eDglDeer,of Manchester, for " ImproTcincots In machlgerr for punch- 
ing and for perforating metals." — March S, 

Richard Roberta, engineer, of Manchester, for " Improvemeots In macbloery to per. 
form Ihe processes called becshing, mangliog, and the like," — March 5. 

Amed^ Francois Rl^mond, of Great Charles-street, Birmingham, for " certain Improre- 
meota In steam engioca. "—March i>. 

Mathew Sproule, engineer, of Liverpool, for " ctrtain Ifflprovemeota In ateani CMlnei.'* 
—March 10. 

James Stevens, engineer, of Darlington Works, Southwark-bridge-road, for certain 
" Improvements In apparatus for cooveyiog signals or commublrallons between distant 
places, parts oi which are also applicable to lamps and burners,"- March 10. 

Kaalmir Vogel, manufacturer, of Saint Paul's Church Yard, London, for " a new ai»- 
nulaclure of weavers' bamcas, and for machloery for the prtxlucUoa of the same." — 
March 10. 

John Isaac Hawkins, civil engineer, of Llverpool-street. Kings' .crass, for " certain Im- 
provements in huldiDg together or filing letters, music sheeta, newspapers, and other d«. 
cumenis." — March 14. 

Edward Johnson Coale Atterbury, merchant, of Leads, In the county of York, far " cer. 
talo Improvementa In gearing machinery." (A comrautilcatlon.)— March li>, 

Jamra Mordoek, of Staple Inn. Middlesex, for " an Improved mode of preparing and 
employing certain colours and materials for painting." (A caianmnlcaUon.>-^M«rcb 10. 

Loula Nicolas de Meckenhelm, machinist, of Birmingham, for a " certain Impravament 
or certain Improvements in machines to be used iu the roanufiicture of oalls, screw - 
blanks, rlreli, bolts, and pios,"— March iU. 

William Newton, civil engineer, of Chancery Lane, Middlesex, for " certain Impreve- 
menls in engines to be worked by gas vaponr or steam, either separately or In combina. 
tloo." (A communication). — Marco 10, 

Heniy Fletcher, manufacturer, of Over Uarwen, In the county of Lancaster, for " Im- 
pTovements In apparatus for ascertaining the distance which locomotive euginra and c»r. 
liagrshave travelieil npoa railways." — March 10. 

Thomas Walarhonse. of F.dgely, In the borough of Stockport, In the roanly of Chester, 
for "ceitain mechanical iinprovrmenta applicable to railway engines and tendara, and lo 
railway carriages of various klntis." — March 10 ; two montha. 

Sampson Lloytl, engineer. Old Park Iron Works, Wednesbury, In the county of Staf. 
ford, lor " Imurorements In the mauufacture of tyrea or hoops, or wheels or other arli- 
ctea to be made of iron or steel." — March Id. 

Charles Fox, engineer, of Trafalgar .Sqoaie, Westminster, for " Improvemeota Is tlu 
cosistnicUon of presses." — March Ifi. 

Jean Joseph HsMrd Pellt, chemist, of King's Road, Chelsea, for "Improvenienta in 
the mairufaciure of oils, and in apparatus tut dlfloftctiog and purifying oils, and otbtr 
loflainmable or splrltous maltera, and ImproremeDts In lampa aiid gas burners." — March 
16. 

Joseph Henry Tuck, gentleman, of Parts, In^ the kingilom of France,''fbT "Improve- 
Dienla In apparalui for vcDtUallDg bulldiaga, carHogei, cblmnryi, and otiier places wbere 
a change of air is required."— March 16. 

WiUiara Newton, civil engineer, of Chancery-lane, for " Improvemenia in engines to 
be worked by gas, vapour, or aleam, cither oeporaleiy or In combination." (A eomMunl- 
catioD.}- March Id. 

Charles Teonant Dunlop, manufacturer, of Glasgow, (or " Improvemetitt ia tttc aaami- 
facltirc of alkali and chlorl, and in the application of the prodticta resulting thesa f i ow ."^ 
March 16. 

Robert iic-otthom, engineer, of Somer'sTown, in the county of Middlesex, tor "lai- 
provementi In rngiiies, for obtatnlug and applying motive power."— March lit. 

James Wills Wayte, of Leeds. In the coHnty of York, printer, for "certain Itnprvw- 
menia In arlf-feediug furnaces, adapted bath lor land and marioe purposes, for Ihe better 
prevention of smoke arising from fires used in such fumaeea."'— Starch IH. 

Peter Brilus Coxon, uf I/eotou, Nciltingbam. luachliiist, for "A new method of en. 
bosslnp, raiting, and formtng ornamental figures and designs on certain intertwined tax. 
tile fabrlca,"- March HI. 

John Leslie, of Condult-atrect, Hanover.square. one of the tailors to her Majesty's 
household, for " Improvements in the combustiaa of gas for the purtkoses of Ugtal."^ 
March -n. 

Charles Fox, of Trafalgar-square, Chariog-crois, engineer, for " ImproremeBtsIn the 
permiintiit tray of railways, and incarrlagea to be employed on rallwayi." (A communi- 
cation. J — March '£). 

Heniy Kempton, of South-itreet, Pentonvllle, Middlesex, gentleman, for "Iroprove- 
msnta in copyiug presaes." — March '2ii. 

Henry Smith, uf the firm of H.Smith and Co., of Stamford, agrlcultnral implcneat 
makers, for "crrtain Ira|>rovemefflta in machinery fur rultiug and separating vegetable 
■ubslanceS) also ImprovemeuK In the conalructlou of roachlues for dibbling, and sowing 
■red, and distributing vegetable substances ami maTiitre over land, part of which Im- 
pruveuieiits is applicable to wheel carriages in general.^'— March 23. 

Wtlllain Builuck Tibbils, of Brauutton, Southampton, geotieman, for " certain loi- 
prorements in ublainiDg «iid applying motive jiowef."— March l.':i. 

Henry l-Irycock. of Manchester, merchant, for " certain Improvements in rotary eo- 
gines 10 tie workrd by steam, or other jiower, which said improvements are alao applira- 
hie to raising or forcing fluids." — March i"l. 

:^lorHs Lyons, of KlrmlniehHTn, chemUt.aod Wliitam Mliiwnrd, of the same place, sllvef 
operstoT, lor " ceruin Improted alloys ot meliLls, aitd improvements In the deposition Of 
luelals."— March JS- 

George Fc'gusson WilsoD, of Belmont, VsTiihall, Surrey, gentleman, for "laaprON- 
ments in the production of ilglit, and In the niantifacture or preparation of malcrtals ap- 
pik'Sble thereto."— March 23. 

Henry Hatcher, of the Strand, civil engineer, for " Improvements in electric telefrapbs. 
and in apparatns countcted therewith, and also in electric clocks and time- keeper*."^ 
March &i. 

Francois Stanllai Meldon de Sussex, of Mlllnnil, Middlesex, niannfactarlsg ch^ljt, 
for " Impruvemenls In smelting copper and other ores." — March '2^\. 

William Bruce, of 4. Essex-court, Temple, and of FUmstnw, near Prs.broke, barrister, 
at law, for "Improvements In conttructing piers, break iviitera, and oibei aabDa-loe 
works of stone."— March 'Ji, 
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OX THE MEASURES OF FORCE AND LAWS OF MOTION. 

If a body be disturbed from a »t.ite of rest, or if the rate of a 
moring body be accelerated or retarded, the cause of the motion in 
till* first instance, and of the acceleration or retardation in llie second 
initMice, is called Force. When a material particle, acted oo by only 
two forces io opposite directions, is kejil ut rest, llie two forces are 
Mid to bt? in equilibrium and statically equal. The taiteriiil particle, 
lict eoosidered, 'i% s.iid to be kept at rest by tlie pressures of the two 
forces. The notion of pressure seems to arise from tike peculiar sen- 
• ilion experienced in the muscles uf the human frame, when the 
limb* are supporting a heavy weight or tbrusling against an opposed 
olivUcle. 

Bjprenure, aa manifested in the seme of touch, we are ncqntiiited 
with the forms of all objecis within our reach ami grasp. If we bad 
no other means of oommunicatiag with th*; outer world tlian by con- 
tact, oar knowledge of it would be extremely limited ; we could hare 
QOCODception of colour, and but very tittle of distance ; the extent of 
a hundred miles would be as difficult to imagine as a million wttli the 
aid of vision. These de6ciencie8 in the sense of touch are compen- 
sated by the sensf of sight — 'that is, by the consciousness of the 
presence and relations in space to each other of external object*, — as 
svideoced by vibrations in ether, which are communicatL-d through 
the optic nerve to the brain. Hearing is excited by vibrations trans- 
mitted through the air or any other elastic matter, and wliich, in many 
^taoeet, are so intense, as to be sensibly fell. Windows are fre- 
qoealiy t>roken by the report of artillery, — and thunder, when close, 
■hakes the walls of the stoutest buildings. We observe, then, that 
all our experience of the phenomena of the universe is derived from 

Force acquaints us with the existence of matter; — nay, more, we 
iBight,with perfect propriety, consider matter as composed of geo- 
metrical points, the loci of radiating forces. In by far the greater 
Vtotier, however, of investigations which require the aid of me- 
efaanical science, it is suHScient to consider the properties of matter, 
without any reference to its ultimate constitution. Tbiif, having 
previously by experiment determined how far elislicicity, rigidity, 
fl->iibi1ity, &c.» influence the circumstances of static.tt or dynamical 
ptt^nomena, we are enabled to solve problems invohMog ihdse con- 
siderations, without any further enquiry into the nature of iaternal or 
molecular forces. 

Before, however, we can apply mathemalicil reasoning to deter- 
mine or predict what happens when any number of forces act upan a 
body, it is necessary that some of the elfecls of force should be sus- 
ceptible of numerical comparison. In order to render cur meaning 
dearer, let us, by way of analogy, consider the method usually adopted 
to meiuure heat. Heat is evidenced by many effects ; among others, 
by the sensation of warmth, — by the impetus which it gives, when 
developed within certain limits, to the growth of plants, — and by ita 
interference with the laws of ch**raical afBniiy. Yet none of these 
effects are sufficiently definite for the purposes of ineasurement. We 
caooot be certiin that the same source of heat will always, under the 
•ame circumstances, excite the same sensations; — nay, we cannot be 
certain at any two times that the seatations of hot or cold we experi- 
efice are the same. Still less can we avail ourselves of the effects of 
lieat on vegetable life. While, as to the changes occasioned by a 
high temperature in the chemical conililution of bodies, they are 
involved with so many accompanying phenomena — so complex and 
discontinuous — that they could scarcely be compelled to furnisb a 
scale of measurement. 

There is another effect, however, of heat, which we have not yet 
noticed, and that U — its power of expanding the volume of bodies. 
This effect is rendered the more valuable by the fact, tbat whatever 
pbeoomena of heat are due, at any one time, to a particular tt'uijtera- 
l;jie — that is, to a particular amount of expansion of the liquid of 
the thermometer— are likewise due to the same temperature at any 
Wo. no— Vol. X.— Mat, 1947. 



other tim«>. Here we have a class of effects which are always the 
same fur the sume causes, and are susceptible of arithmetical com* 
parison — the two qualities necessary for a measure. Coosequenllyi 
temperature is universally adopted as the measure of heat; and in 
thermuticf, all the aymbols and numerals have reference^ not to beat, 
but temperature. 

To return now to the effects of ordinary forces: among these, 
freight — or the stitical effi.'ct of the force of gravity —iUggests itself 
as au appropriate measure, not only of the gravity of different bodies, 
but of the pressures occasioned by any kind of forces whatsoever. 
By comparing the weight of bodies with the force of a spring- 
balance, it is found that the weight of the same biidy, at the same 
place on the earth's surface, is always the same — and independent of 
the position of the body in space. 

Agair/, if we t.tkea prisin<itic body, homogeneous throughout— say 

a cylinder of lead — and divide it into two equal parts, we shall find 

the weights of the two halves equal. Also, ir we divide the cylinder 

into any number of equal parts, we shall find the weights of all these 

equal parts equal each to each, and the sums of their weights equal 

to the weight of the undivided cylinder. Let the weight of the 

cylinder be represented by the Dumber n ; then the weight of an nth 

to 
part would be represented by - , and the weight of / (equal parts) by 

H 

— : but, as we have slu)wn the weight of a body is not altered by 
n 

dividing it into parts — consequently, the weight of a portion of lead, 

of which the volume is equal to the volume of the;? parts, would be 

represented by — ; and its volume would be - X volume of the un- 
divided cylinder. Hence we infer, that the weights of homogeneous 
subsliinccs vary as their volumes. If now we take the weight of a 
specified volume of a given homogeneous substance as the unit of 
measure me lit, — a force which would ra>kc equilibrium with a weight 
r limes the specified weight i« denoted by the number tj and alt for- 
raule in statics concerning the relations of forces in equilibrio, repre- 
sent each force by the number of lime^ the unit of force must be 
multiplied in order to make equilibrium with IL 

When we have to consider the motion of bodies, it is more conve- 
nient to employ another measure of force, the nature of which we 
now proceed to explain. We must first, however, define velocity. 
The velocity of a moving body, at any time /, is the space which the 
body would pass through in an unit of tim.*, supposing the rate of 
the body uniform and the same as at the time t. As fur example,-— 
if 1 foot be taken as ihe unit of space, and 1 second for the unit of 
time, a body moving uniformly at th>3 rate of 3 feet a second is said 
to have a velocity expressed by the number 3. 

Now, it is found by experim-'nt — First, " that if a body be at rest, 
it will continue at rest until acted on by some force; and if it be in 
motion, and acted on by no extraneous forces, it will continue in mo- 
tion with an uniform velocity, and in a straight line."* Secondly, if 
whc-n a body is in motion, it be acted upon by an invariable force, in 
the direction of its motion, the quantity by which the velocity of the 
body will be increased or diminished (according as the force is acce* 
lerating or retarding,) will always be the same in the same time ; and 
Is quite independent of the Initial velocity which the body possessed 
before it was subject to the influence of the force. 

This latter fact at onoe furnishes us with a convenient dynamical 
measure of force, known by the name of the measure of accelerating 
force. Professor Whewell well observes that the measure of the ac- 
celerativily of force would be a much belter term for it. This mea- 
sure of accelerating force, which, for the sake of brevity, is frequently 
simply designated *' aocelisrating force," is the velocity generated in 
a moving budy, during .in unit of time, by an invariable impressed 
force. If the force vary with the time, the measure adopted for aoy 
time /, ix the velocity which would be generated in an unit of time by 
the force if invariable^ and the sam': as at the given time /: thus 

* The para^aph betwcea larntcd eommu aBuaelatM th« Ani lav of ootioa. 
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gravitf accelerates the velocity of a body falling in racuo by 32^ feet 
a second; Uking feet and seconds as units of space and titae, Ibe 
accelerating force of gravity is represented by 32^. 

Our next object roust be to eodeavour to discover some law coo- 
□ecting the statical and dyaamicai measures of motion. We are con*' 
scious, from every day experience, that tbft velocity we can communis 
cate to a large and heavy obstacle by thrusting against it with all our 
strength, is much less than the velocity vre could communicate in tbe 
same time to a smaller and less ponderous obstacle. We know that 
tbe same pressuie will not alwavK communicate tbe same velocity to 
different bodies in the same time. Let us now define all bodies to 
have tbe same masses in which the same pressure would create the 
nme velocities in tbe same time. This defimtion of the word mass 
will save, much unnecessary explanation ia tbe following experi* 
ment. 

Suppose n equal kdls made of tbe same material, quite smooth, 
and capable, by soma mechanical contrivance, of being fastened to 
each other at pleasure, and thus forming tftae or any number of solid 
bodies. 

Let n — 1 of the balls be| fastened together and placed on a 
smooth horizontal table, let the remaining ball be lied to one end of a 
thin inextenaible string, and tbe other end of tbe string Attached to 
tbe I* — 1 bails. If now the « single ball be allowed to hang down 
beyond the table and descend, dragging tbe other balls after it on tbe 
table, and tbe velocity at a time t from the commencement of the mo- 
tion be measured, and if the experiment be again tried with 2, S, &c., 
balls hanging down, and n — 2, n — 3 balls, &c. on the table, tbe ve- 
locities at the end of the same time / will be. found to be proportional 
to the numbers 1, 2, 3, &c. ; but the pressures communicating motion 
were the weights of the one, two, three, equal balls, &c., and tbe mass 
moved is invariable — namely, the mass of all tbe balls ; consequently, 
we learn that when the mass is constant, the velocity acquired at tbe 
end of any time is proportional to the pressure causing it — the pres- 
sure not varying with the time. Moreover, we infer that the velocity 
generated in a given time, nud therefore in llie unit of time, ia propor- 
tional to tbe pressure when the mass is constant. 

Next suppose that the n balls are all united, and bs one mass, com- 
pelled to move by tbe gravity of n, other equal balls; in this case, we 
shall find that the velocity generated in an unit of time is the same, 
whatever be the value of h ; consequently, when the velocity generated 
in i\B unit of time is constant, the pressure varies with the mass ; and 
we have already shown that when the mass is constant the velocity 
generated in an unit of lime varies as the pressure ;— tberefure, when 
both the mass and velocity vary, the pressure varies a» the product of 
the mass and velocity generated in an unit of time. It is not neces- 
sary in these experiments that the balls should be made of the same 
materials^ provided tbey be of such a magnitude that anyone of tbem, 
when attached in succession to each of the rest by the inexteosible 
string above alluded to, uhould generate in tbem all the same veloci- 
ties at tbe same time. Since Llie dynamical measure of the force of 
gravity is the same fur all bodies, it follows that the weight of bodies 
varies as tbeir masses, it is sometimes asaumed that the masaea of 
bodies varies as their weights, which of course leads to tbe same re« 
suits. 

If m denote the mass of a body, g the accelerating force of gravity, 
the unit of mass is so chosen tb^t mg shall ^= w, where n is the 
weight of the body. Tbe property of matter by which it apparently 
resists a force tending to move it, in proportion to its mass, has some- 
times been called the vis inertis, — an useless term, since it expresses 
nothing more than is expressed by the word mass. If o be the velo- 
city generated in a body in an unit of time, r is the measure of the 
accelerating force acting upon the body: m X v is called the measure 
of the moving force, or more frequently the moving force, where the 
word force is transferred from the cause to the measure of the elTect. 

Consequently, when pressure, which does not vary with the time, 
acts directly on a body, the moving force is proportional to the pres- 
sure. In obtaining the above relation between the statical and dyna- 




mical measures of force, which is known by the name of tbe third law 
of motion, we assumed that tbe same pressure would georrste tbe 
same velocity in any material system, provided its mass were con- 
stant, and its parts so connected that they must all have the same 
velocity. We assumed, in fact, that the pressure of the bunging balls 
produced the same velocity in the whole number of balls as it would 
have done on a single ball of the same material and equal in bulk to 
all of them. 

Ihis, perhaps, ought previously to have been demonstrated by ex> 
periment ; although, in proving the third law of motion by meana of 
Attwoud's machine, most writers take the same principle for graft- 
ed— as we think, most unwarruntably. Newton stated the third law of 
motion thus — action and reaction are equal and opposite: on this 
Professor Whewell observes, "since, in virtue of the equality of the 
action and reaction benteen two bodies, the momentum gained and 
lost are always equal, the momentum gained and lost are sometime* 
called action and reaction, and the thiid law of motion is then ex- 
pressed by saying that iu the communication of motion reaction ia 
equal and opposite to action." 

By momentum is signified the product of mass by velocity. If we 
are to understand by action and reaction only the momentum tost by 
one body in transferring motion, and gained by the body to which 
motion Is transferred, we do not think that there is any connection 
between the proposition of Newton and the third law of motion, as it 
is slated by modern philosophers. But in fact by the equality of ac- 
tion and reaction, is meant that force, whether roeasured by the pres- 
sure exerted or momentum lost in the body communicating motion is 
productive of momentum in the body to which the motion is com* 
municated, equal to the momentum lost, and proportional to tbe pres- 
sure exerted. 

The principle of the equality of action and reaction is of tbe greatest 
importance: taking the statement in its most extended meaning, it 
enunciates not merely that in the communication of motion, the mo- 
mentum gained und lost are equal, but that the iuteinal forces con- 
necting the different parts of a mulerial system— provided tbe con- 
nection and relittron of those parts continue tbe same^ — are likewise 
equal and opposite. We have now briefly described the various mea- 
sures of force and the first and third laws of motion; the second lav 
of motion is generally given in the following words: when a foroe 
acts upon a body in motion, the change of motion in magnitude and 
direction is tbe same as if the force acted on the body at rest. As an 
example of this, — if a body in vueuo were projected horizontally, it 
would arrive at the surface of the earth in the same lime as though 
it had been simply allowed to full from a state of rest. All tbe laws 
of motion are suggested by oidinary experiments; which indeed only 
prove them approximately, owing to the utter impossibility of exclod- 
ing all forces but those the efiecLs of which we are examining : never- 
theless, in proportion as we remove disturbing causes, so do we find 
the results of our inquiries tend to coincide with the limiting statemeot 
of these fundamental laws. A far more accurate test, however, is fur- 
nished by astronomical observations: — tbe orbits of the: heavenly bodies 
calculated on the supposition of the truth of the laws of motion, are 
found to coincide with their observed orbits so nearly, that any diffe- 
rence may fairly be ascribed to errors of observation. 

The only plai.et that could tiut be made to keep to its tables, was 
Uranus; the diflerencea of its observed and predicted places were 
always, however, extremely small ; — yet, from such data as these, Mr. 
Adams, previously, in England, and aJterwardsM. Leverrier, in France, 
computed the orbit of the new planet, long before its existence was 
announced by the telescope of the observer. In eonclusioo, we beg to 
slate that we have not endeavoured to give any new defiuitions, or to 
vary the staiemints and terms usually employed to express the rela- 
tions of force, motion, and matter; our aim has been to explain, to 
persons not accustomed to the terse style of mathematical works, the 
fundamental principles of mechanical science. 
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A NEW THEORY OF THE EARTH, THAT FULLY AC- 
COUNTS FOR MANY ASTHONONHCAL, GEOGRAPHICAL 
AND GEOLOGICAL PHENOMENA, HITHERTO UNAC» 
COUNTED FOR. 

By Ouver Btrne. 
C CoMtinutd from p«ge lOl.J 

TIm following illuftrattan will fhow, in a very ■itaple manner, bow 
dIBerent effects may appear to be produced by inTestigiitiiig eaiuei 
■^paratAlj, that act jointly. 
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Let a materia! point P, be acted upon by two tjniforro forceii at the 
sane time, in the directions P A, P B, and let the line* P A, P 0, re- 
preMOt the mugnitudes of these forces. It is well known, by what 
11 technically called the parallelogr<m of force-i, that it will out obey 
either of these forces, but the cambioeJ effect of both, iind describe 
the diagonal P C. Now the point P, would arrive at C, in precisely 
the same lime, if the causes of action be investigated separately, 
eren if at every alternate instant the forces alternately act; yet the 
p»th described by P, would be very difTereot from the true one, which 
the joint actions of the two forces cause it to describe. The zigi,ag 

fftth P, 1, 2, 3, &c., will be at best but an approximate to the true one 
C This illustruion of CDmbined action, viewed jointly and sepa- 
rately, simple as it is, compared with the joint actions of ibe sun, 
moon, and the other bodies in the solar system, on tlie escc^ss before 
meotiooed, shows how astronomers, by continually correcting a false 
hypothesis, have distorted the true motion, which we shall continue 
\ft explain. In stating that the earth's axis changes its position, we 
do oot consider the mass movoabk with it; — no; the change of the 
txi4, which is to be understood by what is termed Mi right motion^ 
chazsea the position of the equator, and, therefore, the latitudes of 
all places. It may be necessary to remark here, tbjit the right motion 
of the earth' 9 axi» is very stow; so much s), that ncarcely any percepti- 
ble difference in the latitudes can be observed in 100 year!>,— chieBy 
oo account of this motion not being recognised in a proper manner, 
which has tended to baffle the theory of corrections, now so dissatis* 
fxetory. For the purpose of exemplification, we shall show how this 
DOliun of the earth's axis would cause the phenomena of a precession 
of the equinoxes. This may be shown by simply allowing the poles 
lo change their position in two opposite circles. It moiy be necessary 
•lie to remark tbat this supposition is made merely fur the purpoa* 
of illustration, for the right motion of the earth's axis is not in a cir- 
cle, but in a looped spiral curve of double curvature, the nature and 
properties of which are given in the propos'^r's new work on the 
Theory of the Heavens and Earth, before alluded to. However, when 
tbt* supposed plain motion is understood, the right motion of the earth's 




arit (which at once pflTects these apparent notions, recognised by the 
lermt precestioo, nutation, and the decrease of (be oblic^uity of the 



ecliptic,) can readily be conceived. If a right line P/», be supposed 
lo revolve about its middle point O, in such a manner as to describe 
a circle AP P" ; the other pointy, will describe an equal circle, whose 
plane will be parallel to that of the former circle. The lines P p, P" p', 
&o., will have the same inclination to the plane passing through O, 
parallel to the planes of th'^se circles. Now, if a plane be supposed 
to pass through O, perpendicular to P p, and intersect the plane E Be, 
in E «, when the point P, moves to P", the pUne perpendicular to 
P" p", passing through O, will intersect the plan« E' E B, in E' e' : to 
that if P p, P" p', Sic, be considered consecutive positions of the 
earth's axis, the plane of the ecliptic lo bt> E B e, and the vari:ible 
plane passing through O, perpendicular to P p. P" p', &c., the plane 
of the equator, then the consecutive points E E, Sic, show the pre* 
cession of the points where the planes of the equator and ecliptic in- 
tersect, and how their positions are changed with the motion of tlie 
poles Pp. A motion similar to this, but of a mure compound nature, 
causes what is technically termed the precession of the eqtnoxes. 
Now, the spiral motion, or rather change of the earth's axis, above 
alluded to, which is chiefly caused by the influence of the sun and 
moon 00 the excess uf the earth above its greatest iascribed sphere, 
is what we have designated the right mofton, or chani/e of the earth's 
oris. The nature of this motion can be readily conceived from the 
apparent phenomena of precession, nutation, &c. Hence, this expoii- 
tion shows that the earth has but three motions; namely, one round 
the sun, one on its axis, and a change of that axis; the nature of this 
last motion or ch<uige is something simil ir to that which is observed 
in a globular body spinning on an horizontal plane. However, the 
change of the axis in this gfobutar body is only calculated to give an 
idea of the uniform change of the axis of the eartii, caused, as we have 
before observed, by the constant and commanding influence of the «un 
and moon. As the poles shift their positions on the surface, so does 
the equator and the protuberance there; and, in fact, every particle 
uf which this globe, if we may so term it, is composed, endeavours to 
accommodate itself to this motion, so that the earth's true form is 
that which may not be improperly termed an exvoluled spheroid, 
continually, but slowly, changing its relative position. To guard 
against any misconception, it may be necessary to state, that the 
change of the protuberance at the equator, or rather the change of the 
excess of the earth above its greatest inscribed sphere, is n >t a sliding 
of that excess over the inscribed sphere, but the establishing of 
another and another excess in different positions, in cousequence of 
the change of the position of the earth's axis, which is continually 
beiug changed by the influence of the sun and moon on the excess ex* 
isting at any time. Every particle, internal and external, natural and 
artificial, is influenced by this motion. The sturdy edifices of man soon 
moulder down, or their foundations are depressed or elevated : the 
true cause is never assigned. When no locid cause can be trumped up, 
all is left upon what is commonly termed the ravages of old lime, 
which lets nothing alone. 

The changeable protuberance or excess is said lo be about 31 
miles more in diameter at the equator than the diameter through 
the poles; — this slow and constant chunge of the excess of the earth 
above its greatest inscribed sphere, has done more in baffling the ob« 
servatiuns uf man, and nil his inquiries respecting the nature and figure 
of the earth, than any other circumstance which might be named. If 
the earth were composed of one uniform substance, ready to accom- 
modate itself to the behaviour of this change of protuberance, the true 
motion of the earth's axis would have been discovered long ago. The 
heterogeneous substances of which this planet is composed, and which 
are more and more changed with respect to colour, pliability, and 
form, with their varied positions by the inOuence of heat and cold in 
the great laboratory of nature, must in a greater or less degree, in 
every instance, poinl out the existence of this unerring law. The 
change of this protuberance, or rather the change of ail the particles 
with respect to the imaginary line about which this planet makes its 
daily revolutions, although very slow and gradual, effects a change in 
the whole heterogeneous mass, every instant, more or less, according 
to the ptiabiUty of the several parts; thosn parts which do not in- 
stantly change,' from the rigidness of their nature, ultimately feel its 
away : so thai the earth would become, from what we have termed the 
right motion of its axis, a figure whose nature and proportions could 
be readily determined, were it composed of one yielding and uniform 
substance; but on account of its heterogeueousness, and the rigidity 
of some of its component parts compared with others, this bgure, 
which we shall here designate an exvoluted spheroid, becomes in parts 
more or less slightly indented or elevated, according as these parts 
and those surrQunding them are more or less sensitive of the constant 
diaturbiog cause. Not only a change in tlie inanimate kingdoms is 
effected by the right motion of the earth's axis, but also a constant 
change in the animate: it is not asserting loo much to say, that the 
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gradual dt^ctineorDationsia mainly to be attributed to the same cause; 
for this change, bv ila powprful infliience, leavei places more or leas 
suitable for tne hiibitation of man nnd other animals. In the words of 
the justly celebrated Dr. Charles Hutton, " amid all the revolutions of 
the globe, the economy of nature has been uniform, atid herlnws are 
the only tilings that have resisted the general movement. Tlie rivers 
and the rocks, (he seas and the ciintiiients, have been changed ta all 
their parts^ but the laws whirl) direct those changes, nnd the rules to 
which lliev are subject, have rematoed invariably the same." The 
following Facts and statements may tend to illustrate this theory. The 
gradual change of the fixed stars, especially that which is termed the 
north pole star, (Ursa Minor) with respect to the apparent north and 
toulh, shows that the axis of the earth is continually changing its posi- 
tion; this fact is not disputed, but the pnirallels of latitude on the sur- 
face of the earth are supposed to remain fixed, which is by this theory 
controverted. In the *'BoundehescI)," a work containing the cosmogony 
of the Parses, and supposed to have been written by Zoroaster, it is 
said that Ormusd formed the light between the heavens and the 
earth; thmt he nada the sun, moon, and stars, and divided the latter 
A)rubably those near the ecHptic,) into twelve constellations. 
E.ich star in the zodiac is said to be seconded by 6,480,0U0 smaller 
itars, and all these are represented as soldiers, ready to make wur on 
the enemies of nature. Ormusd, it is added, has also placed in the 
four quarters of heaven, four sentinels to watch over the stars ; of 
these Taschter guards the east; Sateris, the west ; Vfnand,the south; 
and Haftorang, the north. There is said to be, also, a great star 
Mescligab, in the midst of heaven, for the purpose of giving further 
crulection to the south when the enemy come* in great numbers. 
Now it is impossible to form an opiniou what can be meant by this 
eoemy so mysteriously announced ; but the designation of the stars 
■eems to corrospond with the Host of Hearen, which ia used in the 
scriptures, and with the alleadanls or guards of the Supreme Deity, 
which is the denomination applied by the Egyptians to some of the 
conitellations and pbtiets; and it has been attempted by modern as- 
tronomers to prove that four of the principal fixed stars were really 
situated in, or near, the four cardinal points of the horizon about the 
year 2200 B.C., which is the period assigned to the first Chaldean ob- 
•ervatioos. D'Atembert remarks that the longitude of Aldebnran, at 
(hat epoch, was 11«> 20', and its latitude 5*^30' south ; and as Antares 
differs from Aldebaran in longitude by six signs, and has 4'^ 30' south 
latitude, it follows that these stars were then very nearly in the points 
of the vernal and uutumnul equinoxes; coDsequeotly, one of them 
would be seen to rise near the east about the time that the other was 
setting a little to the north of (he west. Now, it has been alleged 
that Taschter signifies the grnius presiding over rain, and we know 
lliat the heliacal ri»ing of Aldebaran was, considered by the uacieuts 
as an imtication of approaching storms; hence it is, with some pro« 
priety, inferred that litis stku* and Antarea were two of those alluded 
to in the Persian B(ory. The other two stars are less certain, the right 
motion of the earth'i axis not tting ncogjiised; D'Alfmbert supposes 
they might be Fornalhunt and Regidus, which were then nearly in the 
plane of the solstitial culure, and the former would be visible in the 
south nl an altitude of about twelve degrees above the horizon of 
Babylon, while Antares and Aldebiiran were respectively rising and 
setting : but Regulus mu»t have be;:n 34° below the northern point of 
the horizon, supposing the axis not to change; coDS^quentty, accord- 
ing to this theury, Regulus would be visible at the same hour in that 
latitude. It, iherefure, continues D' Alembert, it was meant that (tie 
four stars were at unce seeu in the situations just mentioned, we must 
look fur some other star having (lie same longitude as R^*gulu8, but 
bftving at least 34°of nurth latitude; — the 'r in Ursa Major is so 
situated, and it is possible that this might be the star in (|uestion. M. 
Bailly observes, " that the notion of the four stars quartering the 
besTens seems to have extended to China, for in the History of (tie 
Astronomy of the Celestial Empire, it is aaid that (here are four 
spirits which preside over the four scisons, meaniog probably (he 
quadrants of the Zodiac, and it is likely enuugh that this kind lT ob- 
servations would be made by any people among whom astronomy was 
ID its infancy." 

This general apparent change of all the Bxed stars, in pointing out 
t!ie motion or change ulludtd to, is much baffled from the dissa- 
lisfaetory theory of corrections, from the rise and fall of all places 
in accordance with the change of the excess before alluded to, and 
from the verv slow motion oillria exceis : another thing calculated to 
lead the observer astray, is the flxed opinion that the latitudes of 
places are never altered. It would appear that atl astronomers and 
philosophers of every description had made up their minds to change 
everything before they would allow the latitudes to change, although 
such a change is shown to exist, whet her the subject uuder couiidtfra- 
lum be astronomical, geological, or geographlcaj. 




The latitudes of ordinary places may differ from time to time, to a 
greater or lesser degree, from the inaccuracy of imtruments, observa- 
tions, or measurements ; but it ought to excite a suspicion to find iha 
latitudes of observatories changing, where oversights have no possibLs 
chance to enter into such a simple problem as tlie determination of 
the latitude. Now, it is a noted fact, that every astronomer in Eiirop« 
counts his observatory to be in a different latitude from that of any of 
his predecessors, if such have had a predecessor; even astronorners 
called Royal, in enlightened England and France, rliffer respecting the 
latitudes of their respective observatories given by their several pre> 
decessors, but their differences are sure to h? saddled upon any cau9# 
except the true one — the actual cliange of the place with reference to 
the pull's. These facts are so well ktjown, (hat it woidd be useless to 
give a list of the latitudes in which the several observatories hav* 
been said to stand. 

It would likewise be useless to state the different latitudes which 
have been given to the same remarkable phicet in coasts and else- 
where; these were changed without the slightest compunction, as 
time could not be spared for them to undergo the like cookery which 
the latitudes of observatories have undergone. 

Not only the change of the latitudes of objects and places show 
this change in the earth's axis; but aiuong many other observed farts, 
we may here mention the foundation of all our old churches, which 
were laid out due east and west, and due north and south, have shifted 
to comply with the right motion of the earth's axis, and that too in 
direct proportion to the dales of their standing. One of the most 
remarkable instances of this kiud that hat fallen under our notice is 
that presented hy (he position of the city of Philadelphia, ia the 
United States o/ America. The surveyors under the direction of 
William Penn, the founder, laid out Market-street and Broad-sireeti 
crusting each other at right angles, due east and west, and due north 
and south; but now they point in djfTerent directions, accommodating 
tbemst-lves to the universal law which is here for the first time shown 
to exist. 

If we are to admit that the particular positions of (he temples 
at Denderah and Esreh, in Egypt, were really given by design, we 
shall hardly be able to avoid concurring with Dr. btukely in that part 
of hia hypothesis concerning the Druidicul monuments at Stonehenge 
and Abury, Id Willshiri*, which relates to (he direction of their longi- 
tudinal axis. The former of these is well known to consist of a great 
number of prismatic stones, placed on end in (he peripheries of four 
ellipses, whose major and minor axes are respectively in the same 
right lines ; the entrance is supposed to have been at one extremity 
of the major axis, and opposite to it, within the area, ia a stone which 
seems to liave been used asf an altar. The doctor's opinion is that 
(he founders of the monument intended to placa it in a direction 
tending from nearly the woulh-west to the norlti-east, and to place llt« 
entrance opposite the latter point cf the horlzoo, in order that it 
mJglit receive the tirst rays of the rising sun on the day of the sum- 
mer solstice ; it being, he observes, the custom of the ancients to 
celebrate their great lestivuls at that season. The principal part of 
the work at Abury consists of one great range of stones, enclosing a 
circular area, within which are two double circular ranges, respec- 
tively concentric with each other, but neither of them having its cer»- 
tre coincident with that of (he former and containing circle. A lioa 
joining the centres of the two double circhs is also supposed by Dr. 
SlukeTy to have been intended to coincide with that joining the north- 
eaat and south-west points of the horizon; but he observes (hut in 
the temple at Stonehenge, the axis deviutL>s S or 9 degrees southward 
from the north-east points; and in that ut Abury, the line of the cen- 
tre lies ubout 10 degrees northward from the same point. Now thes* 
different deviations, wbiuh are by Dr. fitukely !<upposed to have re- 
sulted from the employment of a mariner's compass to determine the 
dlrectioos of the axis of the temples; (he needle being subject to m. 
variation which is difTereat in dillerent ag^n, and the priests of the 
country being supposed to have considered, erroneously, thktt it coin- 
cided in direction with the true meridiaa of the pt^ice. 

We conceive it unnece'sary to offer any argument to disprove the 
latter opinion, that ihese munumeots were oriented by meatis of a 
mariner's compass, it being highly improbable tli-tt such an instru- 
ment would be used fur (hat purpose, wlieo the heavens present so 
many phenomeaa by which the end might be gained with much more 
ease and accuracy. Among other objects which can be submitted to 
actual measurement, may be mentionetl sun-dials of lung staudiog, 
especially horizootal ones, as they partake of (his motion in a two- 
fold manaer — that is, with respect to the elevaiion of the gnomoa 
and the gradual change of the horizontal plone. Many instances of 
this kind are on record: — sun-dials excavated from the ruins of Pom* 
peii Bod Herculaaeum do not now tell the hour in the latitudes ia 



I 



iai7.] 



THE CIVIL ENGINEER AND ARCHITECPS JOURNAL. 



]33 



wbicb tV y have b*en found ; if any person would take the trouble 
to ecDifitire ihe (initf \t l.ichsach diuls now alow, with that limenliich 
Uiey ouglit to shew, tliry will find that the earth's axis most charge in 
ibe mxi'iirr wliich ne have described. It may be supposed, because 
the bearings of i)atur:il {hjects, sucli iis the tops of mountnin?, do not 
ehorge in tsact occoid. nee with the motion of the ptirlh'!« nsis, like 
the loHmlalioiis of rhurches and otht'r stTuctures of mun, that such n 
law Laa doI an rqual influence over lliPin : the fact is, thjil the rigid- 
pesp of the malPiiuls of i^hich they are rrnipo»pd rot only prevfnfs 
tbem immediately yifldii'g to tills motion, hut also leaves lliem ele- 
vated OT depressed, eiliirr gradually or tuddtrly, above or beluw the 
rest of the surrounding matter. This theory is borne out by many 
pbeoruena, but it is our inientton firtttlo test it by those \ibicb are 
capable of being submitted to actual nieusuiement. 

It ia borne out by actual measuninpnls uliich were inrtituted in 
dUTeTent places, in order to deleiinint* the figure tind mngnilude of 
the earth. For this purpose, the lengths of Fmull arcs were measurpd 
to different places on the surface of the earth, with (he greatest ratp; 
tut, for want of a true theory of the earth, their Tneasuremfnts, for 
the purpose* for which they were in8liiuti>d, were atmisl uselrss, and 
led to ^eiy dissatisfactory conclusions. Although these meai-urf ments 
diaappoiiitrd thf meusuiirs, in pointirg out (he fcrm which they sup- 
posed the earth to be before Ihey cotrimenced thujr opetotioiu, yet 
ibeir revults are of the greatpsl u»e in sivpporlirg what is here pro- 
mu'gsled. We cannot avoid remarking here, lliul the plan» upon 
ishirb all our gteat measures of the eurilt proceeded were very in- 
judiciouf— that is, firtt supposing the figuxe to be one form while they 
cere c;iriying on thptr optrntions, iind when finished affirming it to 
be another: bt sides, they give way as much as pu<isible in all their 
measurements and calculations (o their preconceived opinions, despite 
t,{ all the natural tipcnents which poinlpd to the contrary. The 
Taluea of the degrees of latitude fourid at difTerent places on the 
earth's surface differ from eaL-Ii other more ijiati might be expected, 
eopsidering the great attention (bat h>is been paid to ascertuia and 
make ahowance for every known cause of error. In France, the 
leoglhs of the degrees were fouod to go on diminishing frcm tiorth to 
south, but not in a regular pi gresi^ion. In England, on the contrary, 
tbry were found to dimiiiisi) fium south to noilh: so that if the figure 
of the earth were to br deduced from ihe degrees in the former of 
these coutitiies ale up, it would appear to be oblate; if from the de- 
grees in the latter, it would appear prolate. As might be expected, 
t)»« lengths of degrees measured in the northern hemisphere of the 
rwrth deviate, witbio certain »'mnll limits, from the values they sjiould 
have ou the surface of any conjectured figure, except the one wliich 
we have described. The degrees measured in corresponding latitudes 
ID the opposite hemispheres also dsB.)gree ;'— this fact, A» a matlcr of 
course, must necessarily follow. The proportions between the equa- 
torial and polar diameters of the earth are, necessarily, staled to be 
rarious; the compariKOD of iIk- arc me.isured in France with that in 
Peru (in which last, it should be remarked, the ubservatioiis of Bou- 

Eier were made use of,) gives, for that proportion, 334 to 333; 
'Alembert, taking a mean of the observ;ii ions of Bouguerand La 
Candumine, afterwards found it to be xs Sud i 308. The length of a 
degree in India, compared with that in fiogland, showed the rutio to 
be as 329 : 328. 

{318:317 
314:313 
289 ; 2b8, and many others, have been given at differ- 
cot times from the same sort of mea)!urements. The diflerence in 
tbeae ratios instead of showing that (bey are all wrong, shows the 
exact contrary, — that they are all very nearly correct : which iocreDses 
the cumber of observed facts that support the pbisico-dynamical de- 
BKHislration.* 

Tliat the earth is slightly indented or exdeoted in different places, 
Appears at once from the difterent magnitudes which actuul measure- 
Bents point out : if it were otherwise, no matter whether it was sup- 
posed to be spheroidal, ellipsoidal, or any other solid, formed under a 
UDtfurm law, except the form which we hitve here designated " an 
iodeoted aod exdented evoluted spheroid," the difference could not 
bave been so great ;— so thut, although the right motion of the earth's 
axis, or rather the aJuw but constant chatigt; of the positioo of the 
excess of this planet above its greatest inscribed sphere, exercise its 
iufluence on all the particles of which it is composed, yet some of 
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them for a time remain unaltered, from their rigidnesB,^-but, ulti- 
mately, all must give way, or be covered by the ocesn, which is always 
ready to obey this general law of nature. 

The late trigonometrical surveys show, either that the latitude of 
places have changed, or that thev were greatly mispluced by former 
surveyors. Now, it is more likely that the pluces have changed their 
positions with respect to the true north and south points, tlian that 
errors of such magnitude could be committed ; one of the principal 
objects of trigonumetrical surveying being to determine the gecgra- 
phical positions of principal or noted places, whether on roasts or 
inland, in islands or on continents, in order to give accuracy to maps, 
and for the purpose of accommodiiling navigators with the true lati- 
tudes atid longitudes of principal promontories, lighthouses, havens 
and ports. It is well known that tlx^se have, till latetyf been require- 
ments even in this country: Ihe pcsitions of some important points, 
as the Lizard, not being known within seven minutes of a degree; 
and the last survey found the best country maps in many cases to 
exhibit differences of more than three miles in distances of not more 
than twenty or thirty miles. The late surveyors may attribute all Ihts 
to blunders made by their predecessors; but this is not at all likely, 
as the rudest idslrumcnts or the most careless observations could not 
so far raliilead : in one hundred ye.irs from the present time, the same 
apparent blunders will bv aguin detected. There is nothing which 
might he named thai bifHes the cibserver more, in determining the 
longitude either on land or at sea, than the erroneous opinion that the 
latitudes of places remain always unclianged. The whole face of 
nature points out this universal change; — geologists not having re- 
cognised it is astonishing : their conflictine; and contradictory theories 
respecting the formation and structure of the eartbf by this theory 
are set at rest for ever. 

The chemical in8uence of heat and cold^ combined with the gradual 
change of all matter, at once accounts fur the several observed phe- 
nomena attributed to so m;^iny c;n]sc-5. By the right motion of the 
earth's axis, or rather the change of the excess, so often altuded to, 
we have, among others, the following natural coiiHpquetsces: — Rivera 
appear to bury themselves in the earth, or rather, the places rise 
throngh which they flow. Mountains, which do not immediately give 
way to this change of surface, from the rigidness of the substance of 
which they are composed, ultimately, often without the slightest 
warning, decrease in altitude many feet. As this protuberance shifts 
its position, it only disturbs the particles, but iu a very slight degree 
changes their respective distances; — for iiisLmce, it is not to be ima- 
gined that the panicles of one valley co- mingle with those of another. 
In the ocean,, iaiauds appear and disappe.ir from the same cause. 
Continents, as well as islands, are increased in some parts and dinniu- 
ished in others, and that iu such a reguliir manner that Ihe influence 
of tliis general law is at once recognised. The structures of man, as 
wel! as those of nature, are ofleu instantly elevated or depr^tssed. 
Countries, which were once fruitful and thickly inhabited, hiivc be- 
come barren; and, on the contrary, those which were burreo, become 
fruitful. This motion not only changes the beds of rivers, but those 
of oceans and seas, so as not to show the same levels in places only a 
few miles distant — that is, with respect to what is erroneously called 
the mean level of the sea. Mr. Wliewell has fallen into errors in his 
account of the theory of the tides, from his not having observed this 
general !uw of nature. In fact, the true cause of the motion of the 
waters on the surface of the earth, is mainly to be attributed to this 
motion. The sea-worn pebble obtrudes through the caverns of the 
deep and appears on the surface of the earth many miles from the sea, 
mixed with marine substacices and remains of «liHl- 6sb. Fossil remains 
aie found maoy ftet from the surface, and in different climates from 
those to which they belonged, — often imbedded in substances which are 
evidently deposits, assuming different appearances from pressure, 
position, and being submitted in the great taboralory of nature to the 
differenl changes of temperature, una other local causes. It is not 
difficult lo conceive how transfurmatioa can take place, for in the 
laboratory of the chemist the most durable substance is easily made 
to pass from a dense to an aeriform state, and the contrary; — water 
on the aurfitce of the earth affords us d-tily a familiar instance of this, 
in its three separate stutes of roi:k, Huid, and vapour. The varying 
spinning motion cf the earth on itstixis, which is contiaualty changing 
tlie excess so often m^'ulioned, has this etfecl on the particles llidt 
compose the ocean; they are daily and hourly obliged to accommo- 
date ihemsevles to the behaviour of this mcitioo, and also to the con- 
stant change of the less pliable sub!«tances over which they are com- 
pt-lled to move: therefore, to imitgine that the ocean can have ;i 
mean or uniform level, as Mr. Whevvell and many others do, is ab* 
!>urd. But this is salisfactarlly shown by a comparison ol the ob- 
servations made on the tides in different porta uud places. Slow a« 
! tbe right motion of the earth's axis appears to the sl^ortsightedness v^f 
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man, yet, were it to cease, the earth would be thortly deluged. Not 
only tlie particles of the oceniubut of the air, are subject to it* in- 
fluence, — the raagoet acknowledges it, and eTery particle composing 
and lurrounding this heterogeneous mass. If geographers, geolo- 
gists, and astronoHUTi look at the coMtant cbaagea which take place 
on the surface of the earth, and in the appearance of the heavenly 
kwdies, in accordance with this general law of nature, they cannot for 
a moment quettion its exiitence. 



ON THE MEASUREMENT OF WATER DELIVERED 

THROUGH LARGE (OR WIDE) ORlFICESi 

By M. MoaiN* 

(Communicated to the Acadtmii da Sctemeet, Parit,) 

In experiments on hydraulic motive powers, the most delicate por- 
tion, and that most subject to error, is the measurement of the quan- 
tity of water expended. LocjlI circumaLinces, forms, or shnpes, the 
arrangement of nood-gites, exert on that quantity great influence, 
which, OS yet, has been too iittle studied, nnd the inexact apprecia- 
tion of which has frequently k-d the raaut conscienlioas observers into 
BPTious errors, to which may btr attributed, very frequently, the mAni- 
lest exaggeratioa of certain results announced with the moat perfect 
sincerity. 

In order to avoid such errors, and to establish with some certainty, 
or at least with a sufficient appruximation to it, the ratio of useful 
effect produced by the motive powers submitted to experiment, to 
the al»olute amount of water expended, I endeavoured to determine 
upon a mode of meiisurcment beyond the reach of controveraj, which 
was somewhat difficult. 

For this purpose, I first reflected whether I coutd measure, with 
sufficient exactness, the quantity of water supplied by an overshot- 
wheel sluice fixed at the head of u channel or race, in which the mo- 
tive powers to be subjected to experiment were to be placed. 

This sluice is equal in width to the heud-racc, conitruoted of ma- 
sonry; it is inclined from above downwards at an .tngle of above 65 
degrees to ihe horizon ; its upper edge has an acute angle up-stream , 
and is rounded off* down-stream ; it is 3 inches thick. Two racks, 
each of 2 inches wide, reduce the clear width to 6 ft. 7 io. 

In order to estimate the volum'* or qu.intity of water that passed 
over this sluice, the tail-race, which was constructed of masonry, with 
a reetangulai' section, was closed below by a vertical d;im of plaak, in 
which were made three openings; to these were fitted sluices of 
about 0-300 m. (l foot) square, of thin sheet iron, of about O'OOa m, 
(■j^iti.) in thickness, sliding in front of the orifices, which were formed 
with sharp edges. These iron sluices were, by means of screws, 
worked by hand ; rods with marks showing the level, were placed in 
front of the overshot-wheel sluice and the iron sluices, ia order to 
show and to verity th'? in variableness of the levels. 

From this short description, it miiy be readily conceived that by 
making simultaneous observations at the nvershut-wheet siuiee, atid 
at the reguhitidg orifice, the supply, ur quatitity delivered by the two 
kinds of orifices, might be calculated, by means of the very precise 
results of the experiments of \Ieasrs. Fonceiet and Lesbros, and which 
were evidently applicable, with all desirable exactness, to the case in 
question. 

But these experimeoLs, undertaken on canals of great dimensions, 
which had vast oasin^, subject to the effects of the winds, and whose 
level it was difficult to reguUto perfectly by means of an ordinary mill 
sluice, could nut possess a degree of exactness comparable to that of 
experiments made under mure favourable circumstaaoes. In order 
to examine into the whole together, and to disengage the results from 
accidental ioflueoceSf we have re-produced them by a graphic con- 
structioD, taking the values of the charge (or bead of water) H, oa top 
of the sluice, as abscissa, and those of the co-effideat of the supply or 
delivery as ordinates. 

In examining the table of the results, and, above all, the curve 
which represents them, it is seen that the values of the cu-efficleut of 
the supply or delivery increase rapidly with those of the charge H, 
on the gtound'sill of the orifice, from H = 0^03 m. ( 12 inches), and 
0*04 m. (15i inches), up to H =0*10 m. (4 inches), a term beyond which 
they still continue to increase, but more and more slowly. 

If, to compare these results obtained with a sluice of 6 ft. 7 in. in 
width, equ:d to that of the head-race, and placed in the before-meo- 
tioDed circumitaoces, with those whicli relate to a alaioa of 0'20 m. 



(nearlv 8 inches) wide, to complete contraction, we determine, by 
means of the figure, the values corresponding with the fAnrge* ob- 
served ; in this last case, the folluwing table may be formed, which is 
limited to the ekarget with which we have operated i 



Width of 
Orifices. 


Values of the co-efficient m, of the formal* 
Q-=».LH ^2pli, 
For the values of H equal to 

1 






0-04 m. 


0-06 m. 


0-03 m. 


0-10 m. 


0-15 m. 


0-20 m. 


0-200 m. 
2 017 


0407 
0-264 


0-401 
03&5 


0-S97 
0-418 


0-395 
0-448 


0-393 
0-469 


0-390 
0-4«2 



It is seen that for small charge$, this sluice of 0*08 m. (3 inches) 
thick, produces a notable diminution in the supply or delivery, although 
the contraction may be nearly aunuUed on the vertical sides of the 
orifice. This effect is an ilogous to that observed by Messrs. Poncelet 
and Lesbroa on small overfalls passing through a shute. We know, 
in fac% that, in the cases io which the contraction is nearly null on 
the sides, these observers found the following values of m : 



Charges on the upper 
side of the overfall. 


0-04 m. 


O-OG m. 


0-10 m. 


015 m. 


0-21 m. 


Values of m. 


0246 


0-271 


308 


tt 


0324 



These values, which, for small charges, made a very near approach 
to those we have obtained, show that the diminution of the supply or 
delivery depends, in both oases, on the same cause— on the reaislaooe 
of the side or wall of Ihe sluice, or of th? shute. We notice, in fact, 
that in small chargeff the fiuid vein wets and follows the surface of 
the sluice ; but in propurtioti to the increase of the charge, this in- 
fluence of the stdei. or Walts dt<ninishe9, and soon, indeed, the flotd 
vein detaches itself completely from the upper edge, which is sharp 
up-stream, and th^ resiataDce of the surface uf the sluice ceases to be 
fell, whilst at the same time the suppresstuaof the lateral contraction 
continues to exert an increasing infiuence on the augmentation of the 
supply or quantity delivered ; whence it results that the co-efficient 
of the supply or delivery increases. 

Such is the natural and simple explanation that may be given of the 
smalloess of the value* of the cu-efficieut of the supply or delivery fjt 
the small charges, and of their magnitude for the large charge9 ob- 
served in our experiments. 

Notwithstanding the care taken in the execution of these experi- 
menti, the local causes and circumitaoces mentioned did not permit 
us to approximate nearer than -^ihor^'^th; but the sketch shows, 
nevertheless, by taking them as a whole, the gradual and cuntmaal 
progress of the increase of the co-ellieient of tlj.e supply or delivery, 
and, until new and more precise researches are made,^ I think we miy, 
in applications to un ilogous cases, adopt with autHicient accuracy for 
practice, the values deduced from the sketchy for the co-efficient of 
the supply or delivery, viz. : -^ 

Char get on the Silt of the Over/all, — in i»etn$, 

0-04, O-OS, 0-00, 007, 0-Ot), 0-49. 10, 12, OU, OH, O'lS, O'M, 

F'aluet of the Co-eficienl m., — in metrea. 

*-2«l. 0-313. 0-33i, 0390, 0-41S. 0-4J7, 0418, 0-460, 467, 0-472, 0-477, 0-43S. 

These values, which, for chargeg exceeding 0-10 m. (4 inches), are 
much greater than those which have been, up to this time, adopted 
for similar cases, show that sfuices, arranged like that made ate of by 
us, which is the case with many horizontal wheels, deliver more water 
than is generally admitted to be the case ; and that, in experiments 
on hydraulic motive powers, we are liable, for waut of a good method 
of measurement, to ehtimate the supply or delivery of water at one- 
sixth or oae-seventh below the real amouotf and, on the other band, 
very much to overvalue the useful effect. 

Experiments on an Ori^ce teith the Charge on tht Summit, 
Although ihe ensemble oi the results obtained with the overshot 
water-wheel sluice, enables us to determine with sufficient exactness, 
at least for practice, the amount of water -actuaSly supplied or de- 
livered in the experiments proposed, on hydraulic motive powers, I 
bare thought it best to make use, fur this purpose, of an orifice with 
the ekarge on the summit, ao that the height, and, couaequeutly, tb« 
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•w« of the orifice remaining the same, the charge on the centre, being 
done exposed to slight errors of measurement, enters into llie calcu- 
Ulion o( the supply or delivery, but as under a radical of the second 
degree, and the iofluence ol these errori diminishes when the charge 
increases. 

For this purpose, I caused to be made on the same race or canal, an 
orifice of 1-496 m. (4 ft. II in.) in width, the vertical sides of which 
were 0-lG m. (6"3 inches), ant! 0'165 m. (6'5 inches) fromtlie sides of 
walls of the canal, and as the movements or risings of the sluice were 
very slight, when compared with thf'se distances, the contraction 
might be considered us nearly complete on these sidesi as well as on 
the upper and lower sides. 

The determiQatioD of the actual supply or delivery by this orifice, 
was Dade, as has been before explained, by means of u small iron 
sluice, whose greatest opening was 0'300m. (12 inches). 

The examination of the results obtained, and above all, their graphic 
reprrrseotatioo, show that the greatest deviutions did not amount to 
aorr, aod were almost always less, than ^^^tb of the ordinate^ of the 
curve which represents them. And as, fur experiments on b^drmlic 
motive powers, such an approximation is quite sufficient, we have 
been ubie, io the ulterior calculations of the supply or delivery of 
w«ter, to adopt the values of the co>efficieDt of the supply or delivery 
dednced from this very curve. 

We wish it to be observed that, in our experiments, the ekargea on 
the summit of the orifices having been comprised between 0*050 m» 
(2 tocbes) and 0'180 (7 inches) at farthesr, and that this dimension, 
agreeably to the experiments of Messrs. I'oncelet and Lesbros, pro- 
dnciog an influence, at most, of only yj^, the variation of the co-efBcients 
has scarcely depended on any thing except the hejgbt of the oriGces. 

We have iherefora been enabled, in accordance with this remark^ 
to •et'k to compare the values of the co-efficient of the supply or de- 
Urery which we have found, willi those which have been determined 
for equMi heights of orificis of U'20ra. (8 inches) in width, by Messrs. 
Poocelet and Lesbros, and we have thus formed the following table:-' 



Kttor* of the Orifices. 



Values of the co-efficient of the theoretical 
aupply or deUvery for height of orifices 
of 



0-20 m. -1 0. 



Odflce of 0200 m. wide, 

1496 m. „ 
loereeae owing to the aug* 
ottntctioa of width, 
Or, 



0-592 m. 
0C7&m. 

0-083 m. 
-100 m. 



8130 



0-611 m. 
0-679 m. 

0-068 m. 
■100 m, 



lOOQO 



005 m. 



0630 m. 
0-727 m. 

0-097 m. 
■100 ra. 



'530 



It is seen that the width of the orifioe appears to have bad a can> 
xiderable influence on the supply or delivery, and that the increase re- 
niJting from it for this supply or delivery has varied^ in tbe cases ju 
question, frum r's to ^ 

These results prove how necessary it was to verify beforehand the 
emactuess of the formula to he made use of for the measurement of 
tbe supply or delivery of water, since differences of this kind might 
result from it. 

We will moreover observe that these results, giving amounts of 
■oppiy or delivery much greater than might have been calculated 
agreeably to tbe rule* generally admitted, the uset'ui effects obtained 
from the motive powers studied In the experiments of which we have 
to give ao account, will be dimioiihed in the same proportion, and 
tbait, in this point of view, our resulis will be less favourable to them 
I ttua if we lidd been conleot to follow tbe ordinury rules. 

V Emaporatitin of Witter. — A paper was read at the Academy of Sci- 
H eoees, I'sris, respecting tbe qoaatit; of beat aoDually applied tu the eva- 
porstiou of ibe water on the surface uf the globe, and of tbe dyDamic force 
of tbe slfeanis of cuntiiienta. M. Daubr^e asaerts that the evaporalioQ 
caipJuys a quantity uf hest about equal la oue-lUird uf wliat is received 
ffoot tbe BUD, or in other wurds, equal to tbe uieUing of a bed of ice of 
> nearly S5 feet in thickoess if spread over the globe. Tbe motive force uf 

I tbe streams in Europe is, according to M. Uaubr^e, equal tu between 
17J^U8,974 and 364,678,620 burses working incesaautljr during tbe whole 
pvrlud of the jear. 



ON M. BRUCHHAUSEN'S NEW THEORY OP THE 

TELLURIC FLUCTUATIONS OF THE SEA. 

By Professor Madleh, of Dorpat. 

Our globe presents an abundance of evidence, that its present con- 
dition is one which did not exist in times anterior. It Is the purport 
of the present time to establish these facts und their corollaries, nis> 
torically and empirically, and to frame the way for their genitio eluci- 
dation; while the purport of the future will hie to penetrate into tlieir 
genesis, and to elucidate, in an inconteslible manner, tbe first causes, 
— whereby the existing effects and reruHs may be proved and de- 
monstrated to perfect evidence. We do not intend, by saying so, to 
discredit all present endeavours to arrive at these 6rsl causes of our 
globe-nature ; — every endeavour in this respect is meritorious. 

This apology we have to premise to our review of M. de Qruch- 
huusen'a (of Luxembourgh) theory of sea>motiuD, first commuoicated 
to the congress of scienttalea at Bremen, and subsequently developed 
in :»n especial work. Its general feuturos are as follows:— 

1. If masses of ice become 6xed on the bottom of the sea, they 
cause a preponderance of that hemisphere whose pole they form, — 
and, in consequence of that preponderance, tbe ceutre of gravity of 
the globe must change its place. 

2. Ice masses of this kind are fixed as well at the south as at the 
north pole, but are not immutable, but increase and decrease altema- 
Hvely, 

3. The fact, especially, that in a cycle of 21,000 years,, the poles 
have their summer in the perihetium and apbelium (by which, also a 
difference in the duration of seasons is given) — causes a disparity in 
the proportion of evaporation and precipitation, and consequently, a 
greater increase of tbe polar ice-masses on that pole which possesses, 
then, the shorter summer; as well as a decrease of those masses ou 
the opposite pole. 

4. in consequence of tbe shifting of tbe centre of gravity, 
caused by the increase and decrease of these masses, the sea must 
move to that pole where the bottom-ice ia increasing, — flood the land 
there^ and lay dry those on the opposite pole. Theuce, so little land 
exists now on tbe southern hemisphere, aod such breadth of laud 
porects towards the pole on the oortlieru. 

These condensed statetnecls will suffice for testing their plausi- 
bility. M. de Bruchhausen himself, considers the third argument the 
weakest, as the observations uf Herachel (whose correctness iii not 
disputed by M. B.) have proved, that the sum of the temperature of 
summer, is not changed by the different position of the Apside line. 
Still, the distribution of heal over sitigle seasons is, certainly, some- 
what — albeit, not much — different ; and could, possibly, be tlie cause 
of an imperceptible increase of the pohir ice. We say possibly, 
because such a complicated phenomenon dt-niands the most accurate 
physical inquiry, — which M. Bruchhauseu has not made, but endea- 
vours to prove his position by induction. 

In this place already, the objection can be raised, that an alternate 
increase and decrease of ice-masses (at least, as their limits are con- 
cerned,) takes place every winter and summer, — as, naturally, the 
winter pole will have more ice than the summer pole. If this difler- 
ence were of suilicient quantity to act in the way put down by tbe 
author, — then, during every summer, we should oteerve a flowing 
from the north hemisphere southward; in winter, one la an oppo- 
site direction. The elevation of the continents and islands of the 
temperate and frigid tones, would be different in summer iind winter. 
As, however, such a periodical change of the level of ihe sea (every 
year) ii, surely, not observed, — -then, also, the still lesser difference of 
aphelic and perihelic summiers, is also incapable uf producing such 
astonishing diflerence of the level of the ocean, which the author 
estimates at 20,000 feet. This difficulty cannot be obviated, even if 
the eifect of this action be extended to several thousand years. 

The same result will be arrived ut by a simple culculution. Let us 
assume the extent of the pobr ice, at an equal distance from the pole, 
at merely 15°; and as Weddel has sailed up to 74°, aod Ross even 
to 76", south latitude, we might safely consider it even as more. Let 
us further consider the curve of its surface (independent of the curve 
of the globe) as being parabolic ; let us take tht; density of tbe polar 
ice at 0'8B ; the density of thft globe, according to Bailly's latest 
experiments, at 5'(i9; and let us express the thickness of the bottom- 
ice at the pole by x; — then the shilling of tbe centre of gravity of 
the globe thereby produced wUi be : 

8in.»15'~ ^ 



~ * 6-69* 



394 



Whence it results, that for shifting the centre of gravity of the globe 
only one foot, a mass of ice will be required, which has a thickness of 
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391 feet at the pole, and reaches (on all sides) up to 75°,— being 6ied 
at tbe bottom of the sea. 

As, however, tbe oppoBiCe pole does not loo$e its bottom-ice, which 
(according to M, Brucbhausen'a theory) is merelv diminished — llje 
Msiimed shifting of ,^x is obviously loo great; and if the two m.isses 
of ice are in the ratio of 1:2, it ]» to be reduced one-h*lf. At any 
rate, even supposing these masses to be of the utmost ihickncss, the 
!«ljifting will turn oul to be quite imperceptible, and inadequa.e to 
prodnce such phenomena as the author wishes to explain thereby. 

After saying so much, we hardly wish to inquire whether there 
really be ice-masses of the kind at the poles, or whether they be sub- 
ject to such great changes and Tariations. The new anlart^tic conti- 
nent, discovered by recent travellers, which risps with its volcanic 
peaks to the height of 12,000 fept, does not seem to allow of the 
assumption of such mighty masses of ice — lod the same seems to 
be the case in the north. But even abstracting from these Undi, thfl 
theory of M. Bruchhausen will vainly endeavour to point at uny pos- 
sible shifting of the centre of the globe's gravilv. 

In regard to the phenomena which the author endeavours to ex- 
plain. It is easy to perceive that they do not tally with his theory. 
He refers to some upliearings obsprved on some littoral parts of the 
northern hemisphere. But this is quite, a local occurrence— for while 
tlse coast of Sweden is rising, no auch thing takes pUce on the shores 
of Denmark, England, or even the Prussian or Ru9«ian territories of 
the Baltic Against this upht^aving in one part — depressions, at no 
great distance, are observable — as, for instance, the whole coast of 
Dalmatia is descend ing, and the once raarket-plaues of several cities, 
like that of Znra, are now flooded by the sea. In other parts — such 
where cities three thousand years old arc to be met with — all has 
remained in ttatu quo. The triangle of Sicily has been the same 
since remotest antiquity, all the old ports of the Mediterranean are the 
same; although, since tlieir first foundation, nearly one-third of that 
period has elapsed in which the poles change their posilion — as far 
as the Apside line is concerned. All this proves sufficiently that the 
elevation of Scandinavia and the depression of Dahnatia, as well as 
other phenomena of the same kind in other parts, are merely of local 
character; and it is not the level of the sea which has changed, or 
ever can change, — but the land which, from epoch to epoch, is shifted 
hke the scenery of some huge theatre. If there were really any such 
cause or agency, as the author supposes, a simultaneous elevation of 
one hemisphere, conjointly with a depression on the other, would take 
place, whose extent would only depend on the Sinus of tbe lati- 
tude. 

We think that this simple statement will convince M. Bruchhausen 
and other investigators, that his labours have taken a wrong direction 
—as will those of any one, who will attempt an explanation of geolo- 
gical phenamena by astronomical Bg'?ncie9, both being perfectly dis- 
tinct — at least, only confluent on th».'ir extreme limits. Because, while 
astronomy baa to deal with space and matter of iminenst; and hugest 
extent, geology is the duotrrne of a thin crust of one of the roost 
puny points in the great syslem of the Coimoi, 

J.L T. 



Bridge oter tlu Rhine at BaiU.^M. Edooard KraBt, a young engineer, 
wbolias diatiaguiabed himself by tbe buitding of several castiroa bridges, 
and cspecintly hy that of Aspach, near MublbauBea, has made a proposal 
lo the corporalioD of Basle to build a new bridge, inilead of the present 
old one, wbose clumsy and unsightly form disgusts every befaalder. M. 
KrafTt proposes to obviate the great diHiculties which present themselves, 
by introducing improvemeats in the laying of the faundalioa, hitherto only 
resorted to in mines. The principal impruvemeot proposed by M. Krafft 
coasista in placing the piles io the bed of the river by means of imniense 
bells of sheet iron, of tbe shape of the piles, into which a steam engina 
woald constantly pump air. This would enable the workmen to execute, 
even at a depth of 10 metres below tbe level of the river, all the uperalioas 
of excavation, tbe ramming in of Ihc pilet; tbe laying of the beton, and 
tbe masonry. The bells, whose upper part would be higher than low- 
water mark, would be cut at that height, after the; had been Glled tip with 
masonry, and would remain (serving as a case for the latter) in the water. 
This work would supersede the cuflerd am system (?^), and eat-e 30,000 francs 
per pile, besides titfering ao hitherto unprecedented degree of safety. Tbe 
corporation of U&sle has purcbafied M. KrafTt's plan, which bids fair for 
ita ultimate exeoution. 




SANITARY REGULATIONS OF THE METROPOLIS. 
If anything more worthily distinguishes tbe present age — ootwilhstaod- 
ing Cuoingsby's outcry about tbe age of tinsel and brasd — nulwiihslaodiag 
the charge of Mamraoa worship and the imputatioas of selfialiaeas— it ia 
the spirit of practical improvement, exemplilied not merely io undertaking 
which are reproductive to the community and profitable to the coodoclora, 
but in those daily and loag-cootinued exertions of the Government and lb* 
educated classes, for the amelioratioa of the condition of all memtiers of 
society, and in particular of the condition of those who, from want of 
intelligence and want »f means, are least qualified lo help tbemaelvea. 

It is well to assume the attitude of iaudatons temfwria acli ; to speak of 
the good old times ; to banish virtue to the annals of antiquity; and, in 
denying modern merit, to lament mudero depravity. That i^ao old rice; 
it is aptly characterised by ibe Sage of Judea and the Poet of Rome ; — 
and it is one so tritely known among ourselves, that it must argue soma 
confidence in the extent of public credulity, to try it on any large scale ia 
our time<$. Have we all forgotten tbe classic scene in the " Spectator," 
where tbe shrewd observer takes down a book from the shelves of bis 
library, and reads to the grumbler an awful descriplioo of the depraTity 
of the times? "How true," says the grumbler, " how accurate — how 
laiaute!" And yet the p«ge of the moralist did not refer to the tim« of 
Queen Anne, but to that of Henry the Eighth. In tbe time of Queea 
Victoria, a targe school, with the Coming Man at Iheir head, and Pagia 
for their Michael, cry out on tbe worthlessness of tbe present day, and 
sigh fur the middle ages, tbe forms of which they would fain revive 
amoQg us. To copy the merits of our forefathers, to catch their ooble 
spirit, is welt worthy of oar ambition ; — but lo adupt Ibeir system bodily, 
and to eschew all tbe merits and improvements of the present day, would 
be as insane io practice as it is antic and fautastic in suggestion. 

If, however, there be one party who would drag us back, body and aonl, 
to the middle ages, there is aoolber who, for self interest, would oppoae 
erery improvement in Ihe present day ; so that no suggestion can be made 
for any practical me^isu re, without its being met by the most violeot outcry 
and misrepresentation. Such ii tbe fate which bas beset Lord Mo rpeth'a 
bill and the sanitary arrangements. 

None can have a more superstitious horror Ihan we have of Govemmeot 
ioterfereoce— none have been more consistent in their oppoiition to any 
unjustifiable attempt at extension of power and cootnil. On tbe Steam 
Vesseli question. our bumble esertions were sufhcientto frustrate the objec- 
tionable designs of the Board of Trade. On the propositioQ of the Build- 
ings Act, we co-operated in obtaining the removal of the obnoxious 
clauses; and we cannot charge ourselves on any one occasion with IM- 
gleciing the interests of Ibe public or of those professional readers who 
favour us with their conQdeoce. Wo cannot, however, go so far as to 
object to all Government iaterfereoce, or lo deny that it can be properly 
exercised ; for we have ourselves, on many previous occasions, in reference 
to this present question of the sewage and sanitary arrangements of towns^ 
exercised what influence we possess in the exposure and correction of tlie 
very serious abuses which are still so greatly prevalent. 

We might sympathise with those who objected lo tbe Government ob- 
taining tbe sate control over the sanitary arraagemeots of the metropolis ; 
but knowing what we do of tbe sewage, drainage, paving, cemeteries, and 
supply of water in the metropolis, and having so often bad occasion to 
write in terms of disapproval, we cannot consistently say that the present 
system requires no alteration, — for we must say that it requires a great 
deal, and that Lord Morpeth's bill in thai respect errs only in not going fiu 
enough. 

We defy any sensible man to look at tbe wretched and confused mode 
of adniiniatration, the number of coaQicling local boards, the host of use- 
less and ioefflcient functtonariei, tbe opposition and antagonism shown ia 
the details of arrangement, and tbe miserable and cunteaiptible results,— 
we defy any man, we say, lo consider these thiogs, and not feel ashamed 
that it) the greatest metropolis of the world, and among the most practical 
and basiocss-like people, such a disgraceful stale of affairs should exists— 
whereby lite public money is wasted, tbe public wants are neglected, and 
the public health is endangered. 

Un this point all opinions ought to agree — that the local boards sboold 
be abtilisbed, and the admioistration eimpltGed : common sense reqairaa 
this, if economy aad public justice did not imperatively claim tbe refonna- 
tion of tbe pre<^ent abuses. 

This point conceded, an efficient working must follow, which is mainly 
prevented not by Ihe want of capacity of the local officers em ployed, not 
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07 Uielr want of pror««8ionat Bkili, bat by the waat of power to carrjr oat 
t^ SOit essential iDprovemeats and Ihe bpsl coocetved desigot. 

If we look at the state of the sewuge of the metro|>olis, we are sure all 
onist agree that ita present coodilioa is bad, and that even the worst Go- 
fenraifot board coold not be worse. The metropolis is split up amoog: 
seteral irrespooaible boards, exercising iadependeot jariadictioos, and 
acting 00 the most discordant principles. While the upland is under the 
Fioabory and Hulborn Commission of Sewers, the outfall is under the 
City of Loodoo Commissioners. The Tower Hamlets Commission take 
charge of the East of London, sending some of their drains into the Fins- 
bory dirision. The western parts of London are delivered over to the 
Westmioaier Commission of Sewers, who have the Crown Commissioners 
for Regent- street and the Regent' s-park interfering with them throughout. 
The soalhern suburbs belong to the jurisdiction of the Surrey and Kent 
Commtssioo. 

Tlie result may be anticipated : as there is no central authority, there 
are repeated conflicts between the jarring funclianaries,— for the divisioDS 
enbracing districts of undulating surface, have not, in all cases, the com- 
mand of their own outfall, or have not the command of the natural ouifall. 
Hrace, ctrcoitnus lines of sewer are adopted, to the great incontenience 
o( the public, and to the great loss of the rate-payers. The Regent-street 
tD(l Regent's.p*rk district, which is under the Woods and Forests, runs 
ti(ht up in a narrow strip through the Westminster division, from Scotland 
Yird to the Regeat's-park, and has its own main sewer and its own sepa- 
nl6 outfall. The consequence is, that Ihe Westminster Commissiooers, 
iutead of sending some of their northern drainage into the Regent-street 
Mia sewer, have recourse to a long detour, by a sewer of Iwu miles in 
lu^, to join the King's Scholars' Pood Sewer, higher up the Thames, 

Procitedings of this kind are fraught with mischief and injustice; for 
Botooly bare the Westminster Commiss loners to contend with a very slight 
iadiotlion, aud a very bad outfall, through the King's Scholard' Poud 
Stwer, but a great deal of money is wasted io the original outlay for the 
eircoilous sewer, there is always a difficulty ia keeping it io order, aad 
Uwpe ii oecessarily a much heavier charge for its repair. The Regenl- 
itrtetiewer is one of great capacity ; it is carried to a considerable depth, 
nd ii sulficieat lo drain all Westminster and Miirylebane, — and yet a new 
ud ut-edlesb sewer has, under the present system, been made. 

There is also, from (he nature of the boundaries, some diHiculty in 
KCuriog the proper cleuiisiiiig of the sewers by flushing; for Ihe West- 
Oiiosier and the City of London divisions of sewers have not within their 
diithtls access lo a sufficient supply and head of waier. Uuder a coiu- 
liioed system, reservoirs of water would be formed ul Mumpstead^ High- 
gate, Horasey, and on the northern range of hilts, aad would be applied 
lo properly Bushing and cleansing out the sewers and drains in the lower 
divisiaoa of the City, Holboro, Westminster, and the Tower Hamlets. In 
1^ Holboru and Finsbury division, the flush iug plan is well carried out ; 
but there is no reason why, by proper arraogeraeuts, the same fuciiiiies 
shoold not be geoerally and ecoDoniically applied. 

It ii also very well known, that until a very late period, from vraol of a 
proper control 00 the part of the public, and from want of eirrtiuu on the 
part of the functionaries, the greater part of the sewers in the oietro- 
poiij were constructed on improper principles, and in a wasteful and 
insufficient munoer. This was particularly the case in the Wealntinster 
Commission of Sewt>rs, and we believe we may claim some part of the 
nerit — as having beeo to a considerable extent elTected by our exertious — 
that the new sewers are being carried out in a manner, much mure ecoao- 
nical, much more efiicient, and much mure satisfactory. The present 
•arveyor has done a great deal to lessen the expense by laying down oval 
aewers, aad by giving sewers of a sniatl size to courts aad alleys he has 
extended the accuinmo<latioa without increasing the outUy. Indeed, 
almost as much has been done as perhaps can be done, by ihi* formation 
of small oval drains and the iatroductioo of pipes, to make the conatruc- 
tioa of sewers as cheap as it can be, — so that our objections are not made 
oa that grouod. It is with regard lo the proper direcliou of the sewers, 
■od their proper application, that the greatest de&cieocleg are fell; aud 
these are so serious, and h<tve lasted su long, that we can place do coq- 
fidence in the present system for their eOicient and final remedy. 

We have already said so much on these points (particularly id our 
Journal for 164S, vol, VI., p, 43), that we are almost disinclfined to say 
aoy more,— except that being obliged to go over the same matter four 
yemn afterwards, and to contend with the same oppooeuts, we cannot 
B«c«pe the repetition. Those who will refer to Vol. VJ., p. 43, will find 
that we have gone as minutely iato the sabjeot as we cao, aad parlicalarly 
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in reference to Mr. Donaldson's defence of the Westminster Commissioa 
of Sewers; which, however, furnished us with ample evidenre as to the 
defects of the present system, or rather want of system, and the oeceMity 
for its entire reform. 

We cannot recapitulate all that we then said, but we may osefoll^ 
avail ourselves of some of the evidence which we then adduced. We 
showed, OQ the authority of Mr. Dooaldson, that in consequence of the 
want of unity of action, very large sums had been expended iu rebuilding 
the mttin sewers and deepening the outlets. Thus, the Essex-street sewer, 
betwef-n ItilUaiid IBS6, was lowered! throughout a length of S8t>0 feet, or 
upwards of a mile. The eastern branch of the Hartsborn-laoe seweff j 
likewise in the Westminster CommissioD, between 1S3I and I83U was 
lowered throughout a length of 4'JUO feet ; and aiiolher brunch of the same 
sewer, between 1820 and 1S3T. throughout a length of 3400 feel. The 
whole of the King-street sewer was, before 1832, lowered on a length of 
1200 feet, and the Wood-street sewer, the College-street sewer, and the 
Horse ferry -road sewer, were also lowered. Thus, in one division — the 
Westminster division — the great extent of 21,450 feet (or 4 miles) of new 
main sewer has been constructed. Uf this we should not of itself com- 
plain, if the whole system were not faulty, and if, instead of merely rec- 
tifying old errors, the new works did not, as we have already shown, 
involve further errors. 

The works on King's Scholars' Pond Sewer are so heavy and to extra* 
ordinary, that Mr. Donaldson and others look upon them with a great 
degree of pride, as involving the applicatioo of much skill and ingenuity 
to overcome the difTiculties with which the surveyors had to contend. 
Thus, the driving of the new sewer, for 650 feet in length, and at a con- 
siderable depth, was carried on from withioside the sewer, and an inverted 
arch was constructed, and the old obstructions removed ; the works being 
carried 00 under buildings, and having been considered impracticable by 
John Rennie, Jessop, Chapman, and others. In some parts uf its course, 
this sewer was drit en under courts narrower than itself, and frequently 
below the foundations of contiguous buildings, without inflicting injury 
upon them. 

It is scarcely credible, that works so expeaaive and so difScult should 
have beeo undertaken without any adequate necessity ; and yet sach is 
the fact, for, as we have already shown, the Regent-street sewer is amply 
Buflicient for the drainage of the district ; and, by tlie use of it, the eo- 
largement, or rather reconstruction, of the King's Scholars' Pond Sewer 
might have been avoided, and the drainage carried to a shorter and more 
efFeclive outfall. 

The works in the City of London Commission have been, to a great 
extent, of the same character as iu the Westminster Commission, having 
been directed to the formalioo of new outfalls, not for their own drainage, 
but for that of tire uplaud districts. Under a proper system, the expense 
of the outfalls would fall on Ibe whole district, and the outfalls would be 
properly adapted to the extent uf duty which they have to perform. 

The Westminster Commission, among others, long persisted in the nse 
of Hat sides to their sewers, though frequent failures occurn^d in their 
application, and they were eipeDjitve aud cumbrous in coastruclioi), while 
there was adequate experience that Ihe oval form of sewer adopted in the 
Regent-street and Molbora divisions was of greater solidity, was less ex- 
pensive, aud better calculated lo secure a quick drainage. Naturally, the 
grfat object in sewage is to get rid of noxious waters as quick as possible ; 
Dot to keep them penned up, fedteririg among tliie dwellings of the people, 
but lo discharge iheni with the utmost speed. This, the Westoiinsler form 
of sewer was not cakululed lo effect ; white the oval form was perfectly 
competent, as the investigations in our Journal, and the subsequent adop- 
tion uf our views, biave fully proved. 

A comparison of two classes of sewers, in the Westminster and Holbora 
divisions of sewers, under the old plan, will show how wasteful was the 
expendilure under Ihe former lystem. 

In these calculations, the cost of materials and labour being taken as 
the same in each case, at Is. per foot reduced, or £13 12ii. per rod of 
brickwork, and Is. per cubic yard for digging, strutting, and fltling-in or 
removing ihe surplus ground ; the lop uf the sewer being taken as six feet 
below the surface of the gmund. 

Westminster first-olasa sewer : 17 feet brickwork, 17s. ; 

3i yards digging, 3s. 4d.;—tolBl .... S0«. 4d. 
Holboro and Finsbory flrsl-class sewer-. 12 feet brick- 
work, 1:1s. ; 3 yards digging, 3s. ; — total . . . 13s. Od, 
This shows a diSereace of 9s. 4d., or more than 30 per cent. 
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WettmiDSter secood-class sewer : IS feet brickwork, 

|5». ; 3 yards digfcing, 38. ; — total .... 18». Od. 
Holborn and Fjnsbury second-clajs sewer: 9 feet brick- 
work, On. ; 2| yards digging, 29. 4d, ;—tolal . . lis. 4d. 
Tbii sbow* a difference of 6a. 8d., or between 50 aod 60 per ceat. 

A Holborn first class sewer used to cost less than a WestmiDster first or 
second class — being, id fact, 20 per cent, cheaper than the Weslminater 
second-class sewers. It is, therefore, scarcely conceivable that ihe oion- 

pitrous waste of money involved in carrying out the Westminster mode of 

I construction should have been so long persevered in. 

The worst feature, however, in the present adiuinistratioa of the sewage 
is, that it is virtnally iuacessible to that class of houses which most require 

bdminage; and it is no exaggeration to say. that the dwellings of the lower 

'dasses in Londoa are left without drainage. Very expensive and very- 
well LooBtructed main sewers and secondary sewers are laid down, but so 
far from being applied to drain the dwellings, it is as much as they do to 
Iraio the surface of the streets and roads. This arises from the comiuis- 
Sionera of sewers carrying their labours no further than the streets, leaving 
the bousefaolders to make the commuoJcalious with the sewers. 

We were going to say that (he commissioners left the booseholdera (o 
make the communications at their own expense with the main sewers, 
but that would scarcely represent the true state of the case, for the 
fact is, that the honseholdera cao only make a coiDmunication by ex- 
posing themseWes to heavy pains and penalties. The regulations of the 
commissioners in most districts require as much expense tu be incurred in 
carrying a drain op to a house, as in laying a sewer in a small street, and 
the result is that sewer drainage is a luxury unattainable by many of the 
middle classes, and the majority of the mechanics and of the poorer 
clasaes. 

A most expensive main sewer may run within a few yards of a house, 
but the ouMay required fur running a drain into it is so large, is so dis- 
proportioned to the necessity of the house, and so exorbitant in reference 
to the means of the landlord and the extent of the rental, thtit the idea of 
incurring such an expense is given up as hopeless. The conncqucuce is 
that numbers of faoases have cesspools, and in the closely crowded booses 
in the small courts and alleys, it may be taken as the general rule that 
there are no water closets, that fetid waters are kept ou the premises, that 
Dosioas miasma Is as it were boarded op, and all ibeappliannea of fever are 
held in readiness to tell with fatal ed'ect among a population, whose careless 
and improvident habits readily predispoi^e them to the attacks of infectious 
disease. For such a state of affairs, so fatal to the poorer classes and so 
dangerous to the wealthier, the commissioners of sewers must be held ac- 

, countable ; and no remedy can be considered elfectual until gucU a system 
i adopted, as will make it incumbent on Ibe officers of sewers to provide 

'^adequate drainage for every bouse, rich or pmir, and give medicul men 
and oflicers of health the elTicient means of reiuoving evils which they 
may deplore, but cannot prevent. 

We have already stated in the pages of the Journal that the charge of 
the Westminster Comiivissioa of Sewers acted as prohibitory on fou rib rale 
booses wilhtn their jurisdictioo, the charge bring lOs. per foot. This 
charge of 10s. per foot is made on the lenglb of the frontage of the 
honse for permission to be allowed to enter one of the cummisaioners* 
sewers, built at the expense of the pablic; and if it be a corner house, 
the commissioners will not allow it to be drained at oil icto the Bewer, 
although there is a public one within 12 feet of ihe bouse, and will 
compel Ihe party to build a new sewer along the frotil of the house, and be 
At tlie expense of an expensive connection with the old sewer. Ibe whole 
expense of forming this sewer and a drain for one fourth-rate house would 
cost at the least l&j. to 20i., being 10 per cent, on the cost of the faouae, 
which might be done for about 2i., if the commissioners would allow the 

f bouse to be drained into the existing sewer. This is not a supposed case, 
but one v^hicli has acloally occurred within the Westminister district, so 

tlhat parties considered it ihcir dnty to construct cesspools to avoid an ex- 
cessive outlay. By requiring each house to have separate drains, at what- 
ever distance the house may be from the sewer, the charge of a heavy 
drain is seriously aggravated, whereas ia many cases one drain would be 
fiulTicient fur two or even for three houses. In fact, what is the difference 
between allowing such a practice, and ranning an inferior sewer np a 
small court into which many short drains are allowed to be made? 

We wish some member of the Hoase of Commons would move for a re- 
turn of Ihe length of all the sewers which have been built, rebuilt, or re- 
paired at the expense of the public by the commission, their cost, and the 
actual number of houses on each side of the sewer which draiu into it^ and 




the narober which do not, distinguishing courts ; if we are not very much 
mistaken, this return alone would upset the present commission, and woold 
show that these curomiesions do their utmost to obstruct Ihe drainage of 
the metropolis, and couseqoentty to injure the bualib of the iohabiiants. 
What we contend for is, that iflhe Goiiimissiouers are obliged to construct 
a sewer for public purposes, that all the houses on each side shuald be 
alluwrd to enter it, for, generally speaking, where the commissioners do 
build a sewer, it is through an old district which has beeo paying lewer 
rates for many years: for instance, a sewer Jtas been built in High-streeti 
St. Giles's, by the commissioners, and although tlie hoitses on each aide 
have beeo paying rates these 50 or CO years past, ibey are not idtowed to 
drain into it, without paying a fine of ten shillings per foot frontage. 

Jf the management of Ihe sewage in the metropolis present such a stale 
of affairs, what can be said of the paving boards^ It is bud enough to 
have half-a-dozen commii^siuns of sewerg, each of which embraces a large 
borough or many parishes; but the paving lioards in many caKes have not 
eveu the jurisdiction of a parish or a borough, but some parishes are spUl 
up among a score paving boards, each separate estate having its own par- 
itig and lighting boards, its own set of comniisf loners, and its own act of 
oflicers to take charge of the paving, lighting and cleansiugof a narrow 
conCn^d district. Tbe nuisance prevails to such an extent, aod Ihe wad 
of organ i/,ation is no i^trotigly ftU, that it is most extraordinary that it 
should have been submitted to so long. If Lord Morpelb should let the 
cuuimisiiions of sewers alone — Ibongb we do not see why he should— thera 
ought at any rale to be a consolidation of the paving boards, either into a 
central board or boraugh boards. At present, the City of London is the 
only district having u cunsot id n led board, which is uIao that of the commis- 
sioners of sewers, and uodiiug has occurred tu the working of that board 
to show its inferiority to the labours of the score or more boards, who mis- 
manage Ihe affairs of districts not greater in superficies, oor of more im- 
portance in extent of trallic. 

It is stated, that besides IhotJity of London Comoiiasion and the Regent- 
street Commission, there arc no less than 84 diQereot boards having the 
maniigement of the paving in the metropolis. In the parish of St. Pancma 
alone there are no less than 16 diOetcnl boards. In Kensington there are 
ten boards, in Lambeth there arc seven boards, in Newington Uuils six, in 
Whitecha{)el six, in Bermundaey live, in St, CJeorge's, South wark, four, 
in St. Andrew's, Holborn, four, and in Shoreditch, four. 

Some boards have only the management of the highways, aome ooly of 
the lighliag. 

Altogether there is such a confusion that the commissioners tbemsclves 
in sunte cti^es scarcely know what they are about. 

Of course, each of these boards has it own commissioner, its own clerk, 
its own surveyor, and its own rales, and it is easy to determine what must 
be the consequences, — that while the rniepayers are overcharged for such an 
estabiishnietJt, the oflicers are inadequately remunerated. Instead of 
liberal salaries being given to parties of competent abilities, miserable 
stipends are allotted to those who now discharge the offices, while tbe 
public are not thereby lienelited. 

That it is requisite to have eighty-six clerks to boards and their subordi- 
nates, wo can uiot conceive that anyone will take the trouble to affirm; 
-wbtle their reduction would leave a welUpaid staff, and effect a large 
saving. 

The surveyors and aisistaota attached to eighty-six boards would, no 
doubt, be reduced in number, though perhaps not to such an extent as the 
clerkit, while the re-appointments would secure a In rge and eflirient body 
of ofliciul^, with a graduated scale of liberal salaries ; giving a stimulus to 
nieril, and holding out ao adequate reward for lung services. 

We are sure that Ihe surveyors of the City of London, of the Woods aod 
Forests, and of St. Marylebone, are nut worse p>ud than the surveyors of 
such petty districts as Ely Place, the Saffron Hill Liberty, Tolhill Fields, 
the Brewer's Estate, the Lucas Kstale, or llie Harrison Estate. 

Under the present state of affairs, it frequently happens that the com- 
missiouerB of sewers nr of pavin;^ arc restricted in their powers of useful 
action, or imagine themselves to be so, uud ns the cost of amending a local 
act for a small district is considerable, they are often virtually debarred 
frem Ihe official discharge of their duties. This is one of the many cir- 
cumstances consequent on their small and liiniti-d jurisdictions. Some of 
the commissioners of sewers consider that they are not empowered to d» 
anything else but to repair old sewers, — all concur that they have no 
effective powers tu make drains Co hooses, or to take necessary measaRa 
for the preservation of the public lieullh. 

There is DOtbiug in the manugement of these paving boards, which can 
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tMcooMiiertrd at all fnvo arable to tUeir pre(eosioo»orfulQ11iDg their duties. 
Tiiey &<¥ virtually irretpoodible to the discharge of individual duties, and 
kdivldaalfl are powerlefts against thetn ; while being appointed by popular, 
■ad often by party eit^ctioa, Ibfy wilt dike ao measures, which by iacreas* 
k( (be ntes, may secure a belter slate of affairs, but endanger their tenura 
of oSce. 

It is scarcely possible to walk down a main street without seeing the 
varMMis lM«t«s of the^e geallemen exhibited in the shape of specimens of 
granite, macudam, wuo J, or aipbalte, in every variety of foriD, often so 
badly coanlrocted as to endanger the lives and linibs of passengers and 
cattl«, and always in such a bltby cuitdiiion aa to be a serious aud objec- 
liuoable QuisAoco. By the dirty slnle of the streets and roads, the houses 
■re bespattered with mud, and shopkeepers are deterred from adopting 
ligkt aod expensive paintings and decorations. The dust created is blown 
iito the bouses to the deteriomtion of books, linen, aud furniture, and in 
the case of lr«desint;o, to the very considerable injury of their slock. As 
lo passeoger^, in summer their eye^, muutha, and nostrils are filled with 
drwd borsc dung uodi-r the name of dukt, and in winter their clothes are 
tpotted by the accuuiulalions of mn<t ; whereas, undtr a proper system, it 
kasbevD practically shown, there is no rcusou why even the most crowded 
Ibmraghfares should not be kept clean, summer and winter. 

Upon the waste of manure which lakes place in the metropolis, we will 
not dilate. It sufliccs that it is disgniccfuJ tu a practical country like 
Ibii, that sach large resources should be lost to our agriculture. 

U'e must say. that if an amalganiiiiion of comminsioners is lo lake place, 
w« can see no retiAun why it should nut include the tqetni))ulitati roadu and 
IbeeouQiy bridges, which should cerlaiuly not be separated from the juris- 
diction of a couipetfot authority. 

We are free to admit, as we have already said, that it may be a matter 
of qmflion how far GuvemnieDlcootrul should extend, but we do not Ihiiik, 
M • fair and impartial investigation, there can be any doubt that a con- 
•olldation should lake place under one body of the jurisdictions for draia- 
i°S> P'^ing. lighting, and cleansing the metropolis. 

Whether that should be uuder a Government board, or whether under 
*Q elective board, we are not prapared to deleruiiue, though each would 
h«*e its ndvanldges and disadranlagea. 

A Gdvernmeut board would be virtually irresponsible, and would in- 
volve the dispO]ial of a considerable amount of patronage, over which at 
th« present time no efleclual control could be devised. 

An elective board might waut unity, might court popularity by avoidiog 
tU discharge of disagreeable duties, and might dispose of iU patronage if 
iMfbr political purposes, at any rale for jobbing purposes. 

Some of Ihe evils of an elective board might be readily cured by making 
the election, not annual, but for a period of four year^, thereby securing a 
ctrtsin degree of permanence of character la Ihe board, and at tiie same 
liae leaviog each member at a proper period to answer to bis cdnstituenls 
for the discharge of his duties. At present, the commissioners of sewers 
>re irresp'iDsibie, and no Goveroment board coutd be so bad in that re- 
tpect. 

An amalgamated board might be formed from representatives of each 
great division of the metropolis, those from lh« City of Loudon being 
aaaed by the corporation, and those from the large divisions, as St. Pan* 
crasand St. Marylebone, being named by the Teslries. There could be no 
more diflicolly in electing members of such an administrative and repre- 
tentative body than in electiug guardians for poor-law boards, and we 
kouw of no objection to the adoption of such a course. 

Uuder such circumstances, Ihe dislribntion of patronage would be lest 
obooxious, and would most probably be faithfully cunipUt'd wilh. 

IfsBch nn elective board were formed, there should be no controlling 
povrer oo the part of the crown, for that would destroy the energy and rc- 
•ponsibility of Ihe board without transferring it elsewhere. We should, 
however, be disposed to allow to the Crown a cooiplele power of inspec- 
tioV) whieh for all practical and useful purposes would be quite as eO'eclive 
■B cootrol, and would bring the proceedings of the board withib tbe cog- 
sisaBceof parliament. 

At &11 events, whatever may be our views as to tbe parties with whom 
power sbunld be intrusted, we have oo doubt it is for the interest of the 
poMic, ao<l for the interest of architects, engineers, and surveyors, that the 
gameiti principles of Lord Morpeth's bill should be adopted and carried 





THE ROYAL ITALIAN OPERA, COVENT GARDEN. 

One of the most iinporlaot architectural events of the season has been 
the reconstruction of C'ovenl Garden Theatre, as Ihe Royal Italian Opera. 
This baji been executed under tbe direction of Mr. Ueuedict Albano, 
hitherto belter known as an engineer, in which profession he has already 
acquired much reputation among us. Tbe tiuusition from llai-miltii, 
steam boats, aod railways, to an Opera-house, is a sudden, perhaps a 
violent one, but Mr. Albano has shown that in the fine arts and the uselal 
arts he ha3 equal po^xera of design and execulion. 

Covent Garden was previously known as one of our largest thratres, 
but it did not afford the extent of accommodation required by the new 
lessees, and Mr. Albauo therefore laid before them three plaus, one by 
which it would have been transfurmed into the largest theatre in the world, 
surpassing San Carlo and La Scala, a second smulk'r than those tlieatre^, and 
a 'bird which, though it gave addiUooal tiers of private boxes, left the 
theatre of its original size. Jt is the second plan which has been adopted, 
though we wish, for Mr. Albano's sake and our own, he had been allowed 
tu eclipse our foreign rivals, and redeem ns from Byron's old reproach of 
inferiority to lliealres which will each accommodate nearly 4000 persons. 

The old Covent Garden Theatre, it will be remembered, was constructed 
by Sir Robert Smirke, after the fire in I&08. He, also, wished to have a 
ierxer theatre, but was overruled by John Kembic, who was fearful that 
if tbe theatre were larger nobody would be seen or heard. Sir Kubert's 
object was therefore to construct Ihe smallest possible interior or auditory 
within as large an available exterior as possible. His interior stood against 
fire and harm during tbe long theatrical generation of nearly forty years, 
but has succumbed at length, before the band of Mr. Albauo, t^i an unhappy 
fate, Ibat of the destruction of nurka, which is likely to attend Sir Robert 
Smirke, as it has Sir John Soaoe. Sir Robert modelled bis buildiug, ac- 
cording to his sLalement, on the Parthenon at Athens, and the exterior 
possessed considerable merit. 

We must now proceed to give what sketch we ran of the building, 
though wo cannot go into any detail, in consequence of our engravings not 
being complete for the present number, which prevents us fi om making 
the necessary references to illustrate our description. 

It must be observed that the great design has been to convey llie idea of 
grandeur and imposing magnitude, and this has been must skilfully carried 
out ; while all that constructive skill could do, and all thai alteulioo to 
comfort demanded, has been completely effected. 

The pUn haviug been settled, Mr. Albano proceeded to pull down tbe 
whole interior of tbe audience part and parts adjoining, and to re-arraoge 
it. He has thus been able to get an eaoroious auditory, aud a grand range 
of saloons with suitable approaches. 

In the grand front, beyond what we have already noticed, the chief alter- 
ation is the carrying of a carriage-way beneath the portico, whereby 
visilora are saved the annoyance of getting out of their carriages in tbe 
wcl, and the street approaches are widened. 

On enteriug by the grand front, a muguificent hull and staircase attract 
attention. These are decorated with columns painted in imitatioa of Sieima 
marble, and lighted from lofty brooae caodeUbra. 

At the head of the staircase is a range of saloons level with the grand 
tier, and 130 feet iu length. Preceding these is the Shakspeare room, with 
a statue of the poet ; the next is the anteroom communicating with the 
saloon or crush-room, forming three coinpartmeots by means of Ionic 
columns, and with a quantity of large mirrors on tbe walls. As the walls 
are papered with green, tbe gilding produces an exceedingly good effect, 
while comfort and luxury are consulted in the ottomans and couches. 

Oo entering the theatre, it is seen Ihat its dimensions are on a very large 
scale, as to height and breadth. The breadth between the boxes, GO feet 
diameter, is particularly striking, and also the extreme height of tlie house. 
The pit has been sunk, and tho tiers of boxes now rise six in number, 
forming a colossal amphitheatre of unaccustomed proportions. 

The dimensions of the house are 60 feet from the curtain to the front of 
the boxes, and 60 feet in breadth between the boxes, and the width across 
the stage between the columns of tbe proscenium i& feet. 

The ceihng is one of the attractions. Its dimensions are 70 feet by 62 feet. 
From the centre depends the enormous chandelier, one of the largest in Eng- 
land, and which is almost the only source of light to the bouie. It con- 
sists of several rings of li^ht, nod twelve clusters of twenty to five-and- 
twcnly jctj, producing the most brilliant light, while the reflection and 
polarization of the drops and pendants iocreuc the picturesque effect. Tbe 
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eelllog Itteir repreienls llie skr, ani\ is of peruIUr farm, partljr elliptic kn<l 
partly hyperbolic, >o u to be in conformity with acoustic principle*. It ii 
also coTcd all roond. We may note, too, that the proscenium fomii a 
aplayed arch, lo as lo throw the voice into the centre of the house. All 
that could be done lo make the house a good hearing bouse baa been 
effected. 

The ceiling it in keeping with the decorations of the house, of which the 
leading colours are white and gold, here and there set off with a slight 
turquoise blue. The relieved ornamentt are all in the cannabic coniposition, 
which admits of the gilding being highly burnished. The whole effect of 
the decorations is chaste and picturesque, while, by the boldneaa of the 
proportions, grandeur is preserved. 

\\'e may uole that the ventilation has beeu the subject of the special care 
of the architect, and in which he scorns to have attained much success. 

The approaches to the house have all been re-arraoged, separate entrances 
being provided to the royal boxes, to the boxes and stalls, to the pit, and to 
the gallery, with fire-proof staircases. The details in every part are also so 
arranged as to give the irreateit comfort, and to enable a large audience 
conveniently to sit through a long performance, ai well as to hear perfectly. 
This is really as great an advantage to the actor as to the hearer, as, without 
it, due attention cannot be paid to any representation, however skilful. 

While we cannot withhold our testimony to the solidity of the construe- 
tion, having inspected it in detail, we are bound also to notice the rapidity 
with which the alterations were completed, the old interior having been 
pulled down, aud the new one erected from the foundations, within four 
nionths. This is a great feat, performed by Mr. Albano; and we must stale 
that great credit is due to Mr. Holland, the builder, and Mr. Ponsonhy, the 
decorator, for the rapid manner they have executed the work. The brilliancy 
of the gas also, it is to be observed, is due to the use of Mr. Low's patent 
for napthalizing t. 



STATE AND PROSPECTS OF FRENCH RAILWAYS.* 
One of the greatest advances that has yet taken place in the progress of 
European civilisation is slowly but surely approaching iu the comprehensive 
syitiem of railways in course of construction in France. The object of Ibe 
fallowing review is rather to glance rapidly at the present position of French 
railways than to dwell at any length on the reflections that naturally present 
themselves on entering into the consideration of such a subject. 

Paru to Roum. — 1 he first line that comes under our notice is that from 
Paris to Kouen, opened for IrnfEc on 1st May, 1843, hein^c the first of the 
French railways, in chronological order, which was completed lo the notth 
of Paris. It is eighty^four English ntiles iti length, and was con«truL'ted 
from the plans of Mr. Locke, the engineer of the South Western Railway. 
The present net returns are about 8 per cent, on the capital, and the receipts 
which were 8,832/. from pa&sengrr traffic, tnd 3,7'i2A from goods traffic in 
January, 1844, were respectively 10,U38/., and 14,693/. in the same month 
of the present yesr. The extension of this railway. 5* miles in length, from 
Rouen to Havre, is completed, and opened last month : it lias occupied a 
long time iu construction, from ihe numerous works of art necessttaled by 
the uneven chiracter nf tlhe country through which it rum : among others, 
six important viaducts, one of which — that at Barcntio — fell down shortly 
after it was completed, ahxut fourteen months ago, and has since been re- 
built. There is also a bridge over the Seine, at Rouen, about 1.200 feet 
long. This line will complete the railway communication between Paris and 
Havre, which is the port of the capital, as far ai its mantime trade with 
countries out of Europe is concerned, and where it will communicate directly 
with ettensive docks now building. The terminus of the Roueo railway, at 
Paris, in common with that of the short lines from Parts lo St. Germains, 
and to Versailles, by the right bank of Ihe Seine, opened in 1837 and 1839 
respectively. In 1H4Q another railway was completed to Versailles hy the 
left bank of the Seine. Neither has proved very profitable ; but it has been 
proposed for the two companies to amalgamate, and from a joint station at 
Versiilles, to extend their lines to Cbartres, Rennes, and Britanny. 

Party /o Orleatu. — Going westward, the next line we meet is that from 
Paris to Orleans, completed at the tame time as that from Paris to Rouen, in 
1843. The length of this line, including a branch to Corbeil, is 93 miles ; 
the share capital 1,600,000/., and the net returns about 10 per cent. It not 
only unites Paris nith the flourishing city of Orleans, but also is extended 
thence in several directions; 1st, by the Orleans. Tours, and Uordeanx Rail- 
way, 300 miles long, now in progress throughout, and already opened from 
Orleans Iu Tours, a distance of 69 miles ; 2nd, by the Tours and Nantes 
Itailwsy, a branch from this to the principal centre of commerce on the west 
roast ui France, 120 miles in length, the works of which are in a very fur- 
ward state for about GI> miles, from Tours to Angers ; 3rd, by the cent/al 
railway from Orteana to Vierzon, Bourgct, and Chitcauroux. From Orleans 

• Tkb Intarcftlpg document Uitly appcartd in the " Datly News.** 



to Dourgea by Vierzoo, a distance of 70 miles is completed, and may be 
opened for traffic as soon as a bridge over the Loire at Orleans is finished. 
As the construction of such a bridge will require a considerable time, a tem- 
porary bridge is about to be throwo over to connect the two railways ia the 
interim. 

Parit to the Mediterranean. — The next grand trunk line leaving Pari* ia 
that to the Mediterranean, the first section of which, from Paris to Lyons, 
will be about 300 miles in length. It is in progress throughout, but will not 
be completed until 1849 at the earlieiit. About 45 miles from Dijon to 
Chalons, situated half-way between the two extremities of the line, are oearif 
completed, and might be opened in the course of the present year. From 
Lyons there are railways already open to St. Etienoe, Andredieux, and 
Knanae, remarkable as bcinK the first lines of any length completed io 
France. The total length is about 90 miles, and these afford communication 
between the valleys of the Rhone and Loire, and pass through the Loire coal 
fields. The great line to the Mediterranean is continued from Lyons through 
Avignon to Marseilles ; that part from Lyons to Avignon, 195 miles iu length, 
including a branch to Grenoble, is not yet begun, although in the hands of a 
company; from Avignon to Marseilles, 65 miles in length, is nearly finished, 
nnd will probably be opened in the present year. A railway, which will 
branch from Ibis at Tarascon, and runs to Nimes, Montpellier, and Cette, a 
rising port on the Mediterranean^ with a branch to the mineral district about 
Alais, is finished, as also a small line m the neighbourhood of Bordeaux. A 
junction railway from Bordeaux to Cette through Toulouse has been pro- 
posed, and a company haa been formed to construct it. 

Pari* lo Slratbury. — A company has also taken the railway from Paris to 
Strashurg, the length of which, including branches to Rhelms and to Mete 
and the Prussian frontier, is nearly three hundred and sixty miles. The 
works are in ra|)id progress, and a tunnel under the Vosges, 2,800 yards in 
length, completed. The greater part of the line will be finished ia 1848, 
and the rest in 1849, with the exception of the section from St. Dizier to 
Nancy, which cannot be completed before 18.^0. A line from Strashurg to 
Bale, the total length of which, including the branch from Mulhouse to 
Thaun, is 9a miles, was opened In the summer of 1841 ; it has not enjoyed 
much traffic, and cannot until extended from Strashurg to the more importaat 
towns on the lower part of the Rhine. In the district enclosed between the 
Paris and Lyons and Paris and Strashurg railways, one railway is in pro- 
gress, viz., a branch from the former line to Troyes, and another is proposed 
from Dijon to Mulhouse, uniting the two. One from St. Dizier to Gray, the 
point where the Loane becomes navigable, has also been spoken of. 

The Northern Line from Parit. — The next line we arrive at, pnnuing otw 
courie TuQud the French teriritory, is the Northera line from Parti throagh 
Amieus and Arras to Douay, where the railway is continued in two direc- 
tions, one branch proceeding through Lille to the Belgian frontier, where it 
meets the Belgian state line from Gheut, and the ottier reaching the frontier 
tia Valeiiciennet, whence it ia continued by the Belgian government line to 
BrnaseU. The total length is 204 miles, and the railway was opened through- 
out on the 2ath June last. Branches from Criel (on the main line) to St, 
Quentin, and from Lille to Dunkirk and Calais are in progress. This line ia 
of great importance, as conuecting Paris with Belgium, llulland, and the 
North of Europe, and of still greater from thr fact that Ufl miles of it, as far 
as Amiens, form part of the approaching railway communication between 
London and Paris. The rest of the railway from Amiens to Boulogne, "5 
miles iti length, is in t very advanced state, and will be completed in less 
than a year. 28 miles from Amiens to Abbeville have been finished for 
some tDonlhi past, and are expected to be opened for traffic in the course of 
next month. When this is aoconiplishcd the journey between London and 
Paris will be comfortably made in 17 hours ; and in 12 hours when the rail, 
way is open to Boulogne. To complete our survey of French railways, we 
have only now to notice the branches from Rouen and Havre Railway to 
Dieppe and Fecamp, for the constructiou of which a company has been or- 
ganised. 

The hasty enumeration we have made of Ihe various French railways oom- 
pleted, in progress, or undertakes by companies who have already obtained 
their actj, appear sufficient to justify the assertion, that when finished, they 
will not only furnisb ready communication between Paris ond the various 
centres of population and industry throughout the French territory, but also 
with the adjacent countries ; and likewise afford great facilities on several 
lines of transit which already enjoy considerable traffic, both in passengers 
and goods, and some of which are indeed the high roads of Europe : such as 
those from London to Switzerland, the Mediterranean, or Spain, through 
Paris, from the United Stales to Switzerland, via Havre (a route taken by a 
large amount of goods-traffic). &c. 

Little remains lo be said in addition to this almost tabular view of the 
French system of railways ; but it would be incomplete without a few re- 
marks on the railway legislation of France. All the French railways, with 
one or two exceptions, are only conceded to the companies who have under- 
taken their constniclion, for a term of years, so that (he companies have to 
provide for the reimbursement of the capital at the expiration of the lease 
by means of a sinking-fund, varying according to the length to which it ex- 
tends. The railways from P^ris to Rouen and to Orleans were conceded 
directly to the compinies for terms of 99 years ; and that from Rouento 
Havre for 97 ; tlieir agreements with the government having been after- 
warda submitted to the Cbamberi for rttification. After 1842 the govern- 
ment brgao to work on ita own aci»unt on aeveral of the great lines o( rail- 
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wiy. Ibe exact directions to be taken bjr which were aettled hj the Cbtmben 
m th«t yew ; knil linee that period, the greater part of the new lines have 
keen pot np to suctioo, and conceded to the company ofTiinng the greatett 
redaetion on a maximam term of concession fixed by the Chambers, Por 
feme, the government bas been reimburted by the companies for any outlay 
expended on the line conceded to them ; for others, it continues to pay all 
the expentes of the earth work, leaving the company only to provide the rails 
and working stock — the length of lease of course varying, as one or other of 
these alternativei has been adopted. Among the lines in the latter position, 
are those from Orleans to Bordeaux, from Orleans to Vierzon. from Tours to 
Nutes, from Avignon to Marseillea, and from Paris to Strasburg ; and in 
the former, are the Northern Railway, those from Boulogne to Amiens, from 
Parif to Lyons, and several other important undertakings. The length of 
the leases bas varied much, according to the lime at which the concession 
took place. The Boulogne and Amiens Railway, conceded in October 1814, 
before the excitement of 1845, was taken for 99 years, although of great 
value, as commanding the traffic between Londou and Paris; the Northern 
Railway, taken during the heat of that excitement, and the great advantages 
of which bad been greatly exaggerated, has only a lease of 38 years ; the 
Paris and Lyons, taken sohsequently, has one of 41. The Lyons and Avig. 
Don is conceded for 45 years, the Bordeaux and Cette for 66. Among the 
hnea, part of the outlay for which is borne by the government, that from 
Avignon to Marseilles bas a lease of 33 years, during which it is calculated 
it will produce 10 per cent, per annum to the sltarefaolders, while the less 
lacrative line from Orleans to Bourdeaux bas only one of 28 years. The 
Paris and Strasburg Railway is conceded for 44 years, and that from Tours 
to Nante* for 34. By their acts, the various railway eompaniea have a cer- 
tain maximum tariff imposed upon them, under which they rvty make any 
alteration, but which they cannot exceed. These rates are I'GOd. per mile 
tot a first-class pasienger ; l-'24d. for a second-class ; and 0'91d. for a third- 
dna passenger. For goods, the maximum rates allowed vary on each line, 
and are generally much higher than those actually charged on lines already at 
work. French railway legislation is confused, and, in many instances, faulty; 
wbUe no one can now be blind to the evils of reckless competition, induced 
by the system of putting the leases of railways up to auction. On the other 
hand, the absence of parliamentary expenses, and the recognition of the 
yriacipie that the first thing when a railway is to be made in any particular 
dblriet ia to get a decision from the Chambers respecting the exact route to 
be taleen by it, so that no surveys need he undertaken by the company until 
this is determined upon, contrast favourabSy with the course of proceedure 
adopted in this country. On the whole, however, many of the striL-tures on 
the French aysteoi of railway legislation luade by Mr, David Salomoai in the 
lucid and interesting comparison between that system and the one pursued 
iothia country, contained in his recent pamphlet, will be found to be correct. 
Ws have now entered into all the details it was our intention to touch at in 
the coarse of this brief investigation, but the whole sulfject will be probably 
rendered clear by a tabular view of the share capital of the various French 
railway cocnpaoies, which we subjoin : — 



Name of line. 



Andr^sieax and Roanne 
Avignon and Marseilles 
Boardeaux and Cetle 
-Teste 



Bonlogne and Amiens 
Central line 
Dieppe and Fecamp 
Grand, Combe 
Lyons and Avignon 
Monterean and Troyes 
Montpellier and Celte 
Mulhoose andThana 
Northern of France 
Orleans and Bordeaux 
Paris and Lyons 

Orleans 

I Rouen 

■ Sceaux 

Strasburg 



Paid-up 
capital. 



Capital 
riot called. 



Tours and Nantea 
St. GertDain 
Strasburg and Basle 
Versailles (Right Bank) 
(Left Bank) 



Total 



£ 800,000 

1,120,000 

200,000 

1,350,000 

6G0,000 

288,000 

640,000 

1,200.000 

560,000 

120.000 

104.000 

3,200.000 

780,000 

3,200.000 

1, GOO .000 

1,440.000 

120.000 

1,250,000 

400,000 

360,000 

l.l/MOO 

440,000 

400,000 



£21,408,000 



£4,480,000 

150,000 
660,000 
432,000 

4.800,000 
240,000 



4.800.000 
1.820,000 
4,800,000 



3,750,000 

1,200,000 

504,000 



Tola] share 
capital. 



£27,63M00 



£ 800,000 
5,600,000 

200.000 

1,500.000 

1,320,000 

720,000 

640,000 

6,000,000 

800,000 

120,000 

104,000 

8,000,000 

2.000,000 

8,000,000 

1,600,000 

1,440.000 

120,000 

5.000.000 

1,600,000 

360,000 

1,680,000 

440,000 

400,000 



£49,044,000 



Or a little more than 49,000,000/. Besldei whichi the leveral coapaaiei 
have r^sed ly loan about 2,400,0O0r. 



RICHARDSON'S REVERSING WATER-WHEEL. 

Tbis wheel ia designed for the purpose of i^iaing slate from the 
Coombe Valley Quarry, and is proposed to do tbe work of a steam 
fugine, without its attendant expenses — the chief object being to 
throw all its available power into direct action,, without the iaterven* 
tion of gear-work. Its projector, Mr. Richurdson, says, that to cause 
rotary machinery to reverse, it is usual to introduce bevelled gear- 
all gear-work creates friction — frictioa loss of power, waste of time, 
and money. To save time is the great desideratum in conducting tbe 
works of a public company ; for if this important point is neglected, 
the profits expected to be derived can never be realised. 






The following description will explain the method of its working: 
— ^A and B represent a front elevation of the wheel ; the buckets on 
the aidfl A, are placed in an inverse direction to those on the side 
B ; C, is an over-shot launder, or water-course, flawing on to B; D, a 
backsbot lauodert conducting the water on to A, which acts in a re* 
verse manner to that of B; E, a reversing gate, bung on a centre, and 
liaving a hollow quoin, similar to a common navigalioo lock-gate. F, 
a lever, attached to the axle of the gate,E, which, with its connecting 
pulleys, H and I, is made to turn the water alternately oflfand on to 
the overshot and backshot launders, C, and D ; G, the stopgate. H, 
the overstiot pulley ; I, tbe backshot pulley. J, tbe stopgate palley, 
having a gradu:iling plate, K, attached for the purpose of regulating 
the feed. L, feed-bead, or reservoir. M, the water way of back- 
shot launder, D: when tbe wheel ia set in motion, tbe lever F, ii 
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pulled over, and ibe gale G, raispJ ; the water then flows on to the 
overshot section B. On the signal being given to stop, tlie gute G, Is 
shut dawn; and the water in the launder C, is jiist sufficient to drive 
the wheel half a revolution, when it stops for want of its propelling 
power. On the sign;«l being given to stirt in a reverse direction, llie 
lever F, is pulled over; and on the gate G, being raised, the water 
flows on to the backshot section A, and thus alternately. Thus, nearly 
the whole of the gravitating force of tlje water is applied in a direct 
mannt'r, and must s-ive, inclcpcndenl of the cost of construction, and 
liability of br'-akage in gt'ur-work, a great amount of power, which, 
where water is scarce, is u considerable tkdrdaUgc^-AIiniHg JournaL 



REGISTER OF NEW PATENTS. 



GAS IMPROVEMENTS. 

Gborge Lowe, of Finibary Circus, civil coginecr, for " im/irorrmrii/a 
in the mntiu/iulure of, antf in burning giu, and in the manufacture nffuel." 
(Jraiited Ocioher 8, lb4G ; Enrolled April 8, 1847. — (Keported in tlie 
Patent Journal.) 

This iavcntioD relates firstly, to prepariog |)eat in cnmbioation with resin, 
pilch, oil, fat, or other hydro-carbooaceous matter, and inakiog ^as tbere- 
fntm; secnndly^ to a mode of arranging appnralud fur purifying gas; 
thirdly, to improvemeals in makioK gas from coal and oilier matters rich ia 
carbon, by introducing eti-ani highly heat«d ioto the retorts used for that 
purpose ; fourthly, lo improvements ia Argaod gas-burners, whereby the 
gallery or apparatus for supportiog the chioiney is made to rise ou a screw, 
■o as to adjust ibe ftrliniasum of the air to the flame ; and lifihly, to cer- 
tain means of manufactufiog fuel from peat by causing dry blocks uf peat 
lu t>e saturated with pitch or other hyitro-carboaaceous matter : the peat 
being prepared and dried, is piled in a square iron vessel, about eighteen 
inches deep, till within two or three inches of the top ; a quantity of reain, 
lar, or other hydro-carbonnceous mailer, highly heated, is run into the 
vessel till (he peat is entirely covered ; heat is alsn applied to the faolloru 
of thi^ vessel, in which the peat is kept fur about an hour, in order lo in- 
duce the hydro carbonaceous matter to enter the peat ; it is then run o If, 
and the cakes uf peat (bus saturated are ptace<l uu shelves or racks, aud 
allowed to drain the unabsorbed matter from the ^lurface tliereof. A method 
which the patentee considers preferable to (he foregoiog is, instead of 
placing the dry peat in an open vessel, he introduces it into a chise vessel, 
kiniilar to that used in the wellknoivD method of treating wood in wliicli 
ho forms a vacuum by sieain nr otherwise, and (hen aJlows (he heated mat' 
Icr lo run in, and afierwards forcio); it in with considerable pressure ; the 
peat is iiirniitted (o remain in this state for about lialf an hour, when it 
may be withdrawn, the unabsorlifd matter beiug droiued from the surface 
as bcfure. Where tar is use<J the pat<-otee prefers mixing with it about 
from fire to ten per cent, of i)uiiikliaie in a state of powder. 

The second part rela(es to an apparatus for purifying gas, and which 
ronsislK of two chamtters placed one al)0Te the olher, filled with coke, 
through which the gaa passes, in a similar maoner lo that which is known 
R» the struhbtr : the chambers conlaining the coke are divided by a space 
containing au apparatus for distributing a weak ammoniacal liquor on the 
coke contained in the lower charnlier; ihi^ apparatus, which furnis the 
Dovehy of the inventiou, consists uf two or more arms, placed on an anis, 
on which it revolves horizontally, each arm being perforated with a number 
of holes ou one side, at dilferent distances froin (be centre or aiis ; the hules 
in one arm being on a different side to ihut of the other, any liquid being 
alluwed lo pass into it causes it to rotate, and thereby distribute ihc liquor 
over the coke. The principle of this will at once be recognised to be the 
aaine as Barker's mill, and will be readily undersluucl. The upper cham- 
ber is fnruitihed with a similar apparatus, which supplies it with water, or 
water slightly acidulated with muriatic or sulphuric acids, in a similar 
iDaaoer tu (he other ; (he weak ammoniacal water, or acidulated water* 
areconlained in reservoirs above the chambers, the fall prop«Uiug this ap- 
paratus as before described. The coke in (he upper and lower chambers 
18 sustained on gratings, allowing tho gas to pass freely through, which 
enters from (be condenser by a pipe at the buttuio, aud passing through the 
chambers of coke, escapes from the upper chamber, partially freed from 
ammonia. This operatiun may either be conducted before or after the 
usual process of purifying gas, but he prefers that it should take place 
after that process. 

The third improvement, for the method of introducing highly-heated 
•team to retorts during the production of gas or other matters, rich in car- 
bon, is as follows:— Steam tjeing geuerat«l io a suitable boiler, is allowed 
to flow freely ialo (he retort, at a point Turthest distant from that al which 
the gas escapes; the steam in its passage from Iha generator to the retort 
ia paised through pipes, heated to a great degree, in a similar manner 
to that employed for obtainiog the hot blast, »ed for smettiug iron and 



other purposes ; it is well known that this metliod of heating sleam dues 
ool materially interfere with the pressure at which i( may be geuerate<i, 
and which should not be greater tbuQ that at which the gas is produced, 
as it would cause too great a flow into the retort, neither should it be 
allowed to flow during the whole (ime of one charge, and, therefore, ibe 
(ii|>es must be furnished with suitable s(op-cocks, aud each relort furaished 
with a gas-burner, so as to enable the workmen lo judge when the jet of 
steam should be discontinued, which will be when the gas begins to loM 
colour, the regulation being easily acquired by a little enperience. 

The fourth improrement consists in constructing the gallery which 
carries the chimney, so (hat it shall be adjustable, in order (o regulate 
from time to time the height of the point at which the air supplied fur cuoi- 
bus(iou shall be made to impinge on the exterior of the flame : the Diethod 
shown in the drawings attached to the speci6catiun. is by cutting a screw 
on the inside ring of the gallery, and on the outside of the burners ; it will, 
(herefore be apparent tliat on turning the gallery round it will either raise 
or lower it, and at (he same time (he contracted part of which for deflecting 
the air will either be brought nearer to or farther from the Jet of the burner, 
according to that which may be considered (ho best position, and will be 
regulated in some measure by the extent uf flame required ; when the air 
is deflected by a cone inside (he rbimoey, it ia attached lo (he gallery and 
mores up and down with it; other means besides (he screw may be em- 
ployed for raising and lowering the gallery, and thereby regulating the ad- 
mission uf air as before explained. 

Fifth and lastly, this invention relates to the treating of dry peat and 
hydrO'Carbouaceous mutter for fuel, ia the same way as that described 
under the Orst head uf this S])ecification. Having described the nature of 
his Jnveotiun, and that which be considers the best means of carrying (he 
same into efl'txt, he tvishes it to be understood that be does no( confine 
himself lo the precise details herein described, so long as ibe principl e of 
either part of his inventioa be retained ; but what be claims is — first, 
mode of treating blocks uf dried peat for t^e manufacture of gas by ph 
them in an opea vessel and immersing them in higbly-beAted resin, ptti 
oil, fat, or other h>dro-carbuuaceou» matter, and also the saturating blocks 
uf dry peat, by placing them in closed vessels. Second, the application of 
revolving perforated pipes to distribute the purifying liquor in apparatus, 
such as before described. Third, the appUcalioo uf bigbly-heated steam 
introduced into retorts when making gas frum coat or other matter*. 
Fourth, adjusting tho admissioa of air to the outer flame of Argand burners 
by means of a si rew or utherwise. Fifth and lasUy, the saturaliog blocks 
of dry peat, for the purposes of fuel, with resin, pitch, oil, fat, or other 
hydro-carbonaceous matter, by means of au open vessel aud beat, and also 
by oieans of a closed vessel, as hereinbefure described. 
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GUN COTTON. 

Joav Taylok, of the Adelphi, genlleman, for '* Improeeauntt ia ikt 
manufacture of exploaire compouitvbt>" — Granted October b, 1840; Eorolled 
April 8, 1817. (A commuaicatioa.) 

This improvement reUtos to niamifueturing an explosive substance, by 
the application of nitric acid or nitric and sulphuric acids to vegelabi* 
matters. The specificatioii describes ihe converting of cotton into an »• 
plosive substance, as the pateutee considers cotton llie most avaUable iu^ 
stance. 

In preparing cotton, take nitric aaid of sp. gr. from 1/45 to I'fiO, and sul- 
phuric acid of sp. gr. I'SS, and mix the acids in the propuriiuns of three 
parts sulphuric acid, and one part nitric acid ; ihcy are then allowed lo 
cool down (0 between SO"" and GCI'^ Fuh. aud then rou^h cotloii, previously 
freed frum all extraneous matters, is to be immersed in the mixed acids, 
in a suitable vessel of glazed earllienware, in as open a state as possible, 
occassionaliy stirring il with a glass roil ; the excess of acid is to be drawn 
or poured ulf, um) (be ootlao pressed with an earthen presser, lightly, ao •• 
to separate the principal part uf the acid. The cullon is then covered and 
allowed lu remain fur one huur; it is then pressed, and thoroughly washed 
in running water, to divest it from all free acid until it does not in the least 
ali'ect litmus-paper ; afterwards il is lu be partially dried by pressure, and 
to insure its trcedum from free acid, il ia lu be washed in a dilute solution 
uf carbonate of potass, made by dissolving one ounce of carbonate of potass 
in a gallon of water, and put under a press, and the exoess of carbonate of 
potass Bululion presii>ed out, which at Ibe same time renders the cotton 
nearly dry. It 1^ then washed in a solution consisting of one ounce of 
pure nitrate uf potass iu a gulluii uf water, pressed aud dried in a stove or 
roum healed by sleam or hot water to the temperature of from loO" to 170° 
Fall. The nitrate of potass seems to increase the explosive force of the 
cotton, but it is not absolutely necessary. In a»ing cotton prepared oa 
aboie, it must be borne jn mind that lo prudnce the same eflect, much less 
must be used than of gunpowder, that is, ia about the propordoo of three 
parts of the prepared cotton to eight purls of Tower proof gunpowder, 

Explosive cotton may be prepared by using nUric acid only, but the 
patentee prefers using (be above mixture of nitric and sulphuric acids, la 
using cotton prepared as above fur the purpose of propulsion, as it is of 
a flbrons nature, it may be rammed at once into the gun, ur if made slightly 
moist and pressed iutu a mould, it will; whi-u dr^', retain its formj and thas 
may b« made iota cartridges. 
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The pat^ntM does oot coofitte hiroselT lo the speciGc gravity of Ihe acids 
above roecttiootd, oeitfaer to the exact process herein describcJ, but what 
I bo clainis is, the converting vegetable matters iato eiplosive substance by 
BBA of oilric acid. 



FILTERING APPARATUS FOR STEAM ENGINES. 

Nicholas Harvey, of the Hayle Foundry, CornwaII,cn(tineer, for " /m- 
prvretnenis itifiUering of uater for tteam engines and boilera." — Granted 
gepLembcr S, 1846; Eorolled March 3, 1H47. 

These improveroeats relate to Ihe introd action of a filteror in connection 
with steam eogioes and boilers, for the purpose of preventing iacrualailon, 
by packing in a vessel a, compressed t^puiige b, or other filtering medium, 
between two perforated plates ^r, as shown in the anoexfd figures. The 
foppl; of water is forced through the sponge by the uctiou uf force pumps, 
and during the passage of the water, Ihe mud or sediuieot is deposited in 
the vcMci/» from which it is occasionally reniuved. 

Fig. 1, is a vertical scciion of lh(> apparatus, a is a ryliadrical esse, 6 
t]ie spongr or filtering me<liuni compressed belwern two perforated plates 
c.tbe pressure on tiie top plute being regulated by the weights (/ ; the »edi- 
nect is deposited on the funnel-shaped diuphragme, uod ibeu ptuses through 
the aperture in the bottom into the vessel/; at ihe top of the vessel is a 
faaoel g, with a cock for the purpose of introducing water to cleanse the 
iponge or filtering medium ; h is the feed pipe fur supplying the tillerer 
with water, and t the feed pipe to the boiler f j is a pipe for drawing off 
ibt sediment from the vessel/. 

Fig. S, shows the apparatus coooected with ttte hot well, and is limtlar 
ia principle to fig. 1. 



Fl;. I. 
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FLATTENING GLASS KILNS. 



¥ 

■ HcRRT Deacon, engineer, of Eccleston, Lancaahire, for *' Imptovemnttt 
r ra the evtutruction qf /lattetting Jkiyas."— Granted September 25, ItMO } 

Eorolled March '20, 1847. 

1 

• These improvements relate first to the introduction of a moveable bridge, 
or partilKMi to close the aperture between the (Jaltening kiln and the piling 
kilo, used in the nianufucturiiig of glass, and in the applicalinn and itr- 
nugement of wheels and rails lo the floors of the kilns, and lothe Battening 
•lone. The bridge is similar lo those generally adopted by iron niaslers, 
engineers, and smiths, for furnace dooru, by constructing a frame of 
wrooght or cast iron, to cover the opening between the kilos; this is tilled 
full of fire-bricks, and Bu:-pended from ihe end of a rod passing through 
the roof of the kilo, and attached to the end of a chain, n-bich after passing 
mer pulleys, has a counter-balance w(ii;ht attached to it. in a position fur 
the workmen to open or clnse the comniunlcati<jn between the kitns. 

Tbe patentee states that Ibis moveable bridge is very useful in bending 
glaM for tiles, or for roofs of cuuaervaiorieK, &c. The mode of inNnufac- 

kture is as follows : having placed the mould on which the glass is lo be 
beot on the flattening stone, the glass is inserted tbrongh tbe push faole^ 
where, after it is properly heated, it becomes the shape of the mould ; 
, the communication between tbe kilns is opeued by raising the bridge or 
partttion, and the mould is pushed back iulu the piling kilo, where it is 
removed from the mould by suitable instruments used fur that purpose, 
•ad may be piled there, eilber on its edge or on its side; the bridge is then 



closed, and tbe operation of preparing another article is commenced as 
before. 

The second improvement relates to building in the floor of the spreading 
and piling kilns^ and famishing the spreading stone with suitable rails, to 
run thereon. The wheels employed for this purpose are of cast iron, 
about 17 inches diameter, by an inch broad in Ihe rim ; they are built in 
the floors of the kilos in two rows, each row about two thirds the breadth 
of the spreading sloue from the other, and the wheels from centre to centre, 
at a distance in proportion to Ihe length of the stone; the flour is budt 
close up lo the sides of the wheels, till nearly on a level with the periphery ; 
any dust or broken glass fulling duwn into a chamber below, from whence 
it may be drawn by suitable instruments. The tails on which the spread* 
ing stone is supported is straight along the lower edge, or that which comet 
in contact with the wheels ; the upper edge has several raised clipping 
pieces which are reduced until tiie stone is fairly bedded thereon; and 
furnished with lugs at either end to embrace the stone and keep it in a 
proper position with the rails. One of the rails is furnished with n groove 
in the direction of its length rather wider Ihun the periphery of the \i heels, 
which guides Ihe carriage as it traverses backwards and forwards on the 
circumference of Ibe nheels, from tbe spreading or flatting kilns, to the 
anoealiug or piling kilns. 



TUBULAR BRIDGES, 

William Faihbairn, of Manchester, civil engineer, for " Imj/rove- 
mtnta i» Ihe conatruction of iron beamn /or the erection qf bridges and 
other atrucluret." — Granted October b, 1S46; Enrolled April 8, 1847. 
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These irnprovementa relate to the constrac- 
tion of iron beiims or girders, for bridges and 
other structures, by the use of plates of metal 
united by rivets and angle iron. Fig. 1, is a side 
elevatioti of part of a hallow iron beam, or 
girder; and fig. 2, a tnmsverse section, — a, side 
plnles; b, bottom plates; c, c, interior vertical 
angle or T iron for connecting the plalep, a, a, 
with tbe covering pkles, or styles, c/, and rivets. 
The side plates are lo be put together with butt 
joints, ana rivetled in a similar matmerto boiler 
making. The lop of this hollow beam is formed 
I I of two or mor*} rectangular cells, composed of 

I I plates /, and angle iron g, fastened by rivets, 

J , I and attached to the side plates a, by tlie nngle 

■HdLoBBB^ iron i. The bottom of tbe hollow beam orgirder 
b formed of iroo plates b, fastened by means of covering plates over 
the cross joints, and rivets attached to Ihe side plates by angle iroo. 
The top of the hollow beam, or girder, may be conatrucled of cast or 
malleiible iron, either celluhir rectangular, as shown in fig. 2, or of av 
eltiptical or any other suitable form, to prevent the lop giving way, or 
puckering from compression; orotlierraethodsraaybr employed, such 
as thick metallic casting, or liglitRriron plates, arranged! so as to form 
hollow cells. The bottom of ihcliollowbeara or girder may be also con- 
structed of a series of plates, 6, either of single or double thickness, 
rivetted together ; the plates are uuiled to each other by atteruating 
or breaking joint, and by a pecnliar mode of riveting, called by th« 
inventor cTiaiu-riveliog, iis it forms an entire chain oi plaits through- 
out ; ond the slructure so unites the covering plates over Ihe joints as 
not to weaken or otherwise injure the plates by rows of transverse 
rivet holes, but to form a connecting link to each joint, by a aeries of 
longitudinal rivets or pins. The drawings attached to the speciGca* 
tion show various forms of girders to remier IUl'iu applicable to fac* 
tories, ((warehouses, dwelling-houses, &c. 
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IMPROVED WATER CLOSETS. 

Fig. I 





This iaveolion relates to an improved form of water closet, for 
shipping, and which is also applicable for dwelling-houses, where llie 
sewer or outlet may be atoce th« water closet. Fig. 1 is a section, 
and 6^. 2 a side view, of a water closet with the impn.vemerjts. The 
basin is supporled upon a flauged elbow piece /, and bolted to a ho- 
riiontal punop or piston b.irrcl G, terminating in a delivery piece ^. 
Within the elbow piece /, there is a vaivf^ opening towards the pi»- 
ton barrel, which valve is fitted and dropped into its place upon a 
seating, aa shown in the drawing, previously to the basin being fixed. 
Within the piston barrel G, there is a piston, furnished with a valve, 
opening towards the delivery end of the bitnrel j this pistuu is worked 
by two horiaontal piston-rods, passing through stutling-boxes, — only 
one is seen in fig. 1, but the ends of buth are sliown in rig. 2. On the 
upper part of the delivery piece g, there is a Viilve, opening outwards 
tovrards the second delivery piece h, upon which an union screw is 



cut, for the attachment of a sott pipe, which may be taken to the 
most convenient point (either above or below the wiiter-liue), for 
delivering the matleris ejected by the piston. L is the handle, work* 
ing through a slot in the seat of the closet, by which the action of the 
closet is effected, through levers and connecting rods, working the 
horizontal piston-rods, and also for giving motion to a rod vdiich 
opens and closes the cock D ; this cock communicates with the water 
on the outside of the ship by a pipe on its under side, and with a 
reservoir or cistern pipe (A) above, and also with the basin of the 
closet. On riiising the handle L, motion is given to the cranked 
levers, which otuses the piston with the valve to traverse in the 
barrel G, as shown by the dotted lines (fig. I), and expel wh:ite ver 
substances have passed through the valve. The motion of the lerers 
will at the same time open a communicalion with the pipe A, the 
contents of which will rush down into the b^tsin. On pressing down 
the lever, the pieton will retrugade in the barrel G, and whatever 
aubstijinces have passed the valvt-y, will be forced through the valve 
in the piston, into the piston barrel, and be ejected by llif next motion 
of the piston. The connection with the external Wiiter will, bv 
the same movement, have been openi'd, and the pipe A will become 
filled, ready for ringing the basin on the next movement of the pum 
In order that the pipe A, may perform the ofBce of an elevated reaer*' 
voir or cistern, it should be from two to three feel higher than the 
top of the basin ; it is fitted with a floating air-vidre at its upper end, 
which is closed by the rising of the water when the pipe is tilled, but 
opens and admits air when the pipe is discharging its contents into 
the basin. The pipe must be of such capacity as to hold the quantity 
of water required for the use of the basin. The patentee prefers a 
small pipe (say } inch diameter), and leads it in a convoluted or £ig^ 
xig form, as shown in the engraving, so as to maintain a head of 
water as lung as possible, to give the necessary force to the jet pacs' 
ing Itirough the Ian. If the watercloset is (o be fixed in a ship, so 
thdt its seat will at any time be less than two feet below the level of 
the external water, the water will not rise high enough in the pipe A, 
to acquire suilicif'nt force by its gravity to cleanse the basin. In such 
cases the supply of water is to be drawn by means of a small force* 
pump or pumps worked by the lever, as shown in fig. 3 ; those pumps 
drive the water through a pipe carried up one Tout or more higher 
than the level of the external water line, so as to guard against vaj 
undue influx of water tbruogti the pump valves* 
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LIFE BUOYS AND BOATS. 

Abthur Howe Holdsworth, Esq., of BrookbiH, Dartmouth, De« 
Toi«hirp, for " ImpropemenU in bitoyt, and in giving buoyancy to 
fcooif."— Granted August 29» 184G; Enrolled Februarf 29, 1S47. 

This invention relates to the emptoyment of iuiria-rubber for tube*, 
and v(>«els prepared ns describt'd in the sprciGcatioDs of patents 
grmnted tu C. Hancock and A. Pnrkes. 

The Hfp-buoy* are tubular vessels of prepared iodi a- rubber, filled 
with air, like lliose described for boats; each when thrown iuto ihe 
WAter will constitute a life-buoy, and cords may be attached to them, 
to admit of a person seciiiio? himself thereto. " Watcliing buoys" 
niav be nmde of anv form, but the patewtee prefers a globular shape, 
or a cylinder with hemispherical ends; the buoys ar« enclosed in a 
D'et of strong cord, and the moulb secured to a riiigi to wbicb the 
mooring chaio is to be fastened. 

For the purpose of giving additional buoyancy to boats, tubular 
Tertth of prep ired indiit-rubber are filled with air, and attached by 
cords to the raisings under the thwarts, from the head to the stern, or 
placed acfo»« the bojt, beneath the thwarts, and secured thereto by 
oords. Aperture* 6tc by three inches are made in the sidi-s of the 
boat (tl* bottom being level with the thwarts), and each furnished 
vilh a valve^ o|>ening outwards, so that water may be discharged but 
anioot enter through them. When applying this invention to the 
qoArter b-^at of a large ship, four apertures in the sides are made with 
valvex: to each side of the boat are attached six tubes, six feet long 
aod six inches in diameter, four being secured to the raisings belon, 
sod two to the raisings above the thwarts: each tube is capable of 
■opporting from 74 lo 80 lb, when immersed in the water. The rea- 
son for placing the tubes at the side, rather than across the boat is, 
that she may be more readily restored Id an even keel, if, in being 
lo«er<-d from the ship, or from any other cause, she should be thrown 
on her side and suddenly filled with water; when this happens, the 
buoyancy of the tubes causes the boat to ri«e and the water to flow 
from it through the apertures, until the gunwale becomes elevated to 
a height above the surface of the sea, corresponding to the diflference 
ia height between the apertures and the gunwale— the crew cnu then 
r<uiiv throw out the remainder of the water. Boats intended to be 
ttsed solely as lifc'boats, have sis or eight apertures in their sides, 
•ad ID ad'lition to the ordinary raisings under tlie thwarts, om or two 
arc fixed below them, and to these additional tubes are secured. 
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Tlie annexed figure is a transverse section of a boat, constructed 
■ccording lo this invention, a, a, are the side and bottom planks; 
I, b, the ribs; c, e, the thwarts; d, d, the internal bottom bounds; e, e, 
'Ibe raisings or rails under the thwarts; /, one of the tubular vessels 
»tt«ched thereto; g, ^, the additional rails; and A, h, the correspond- 
ing tubular ve»8f*ls. i, is a tube connected to the under side of the 
Uiwart by cords, for which purpose the rails j, are applied; k, k, are 
tbe Talves or doors for closing the apertures in the sides of the boat; 
Uier turn on a hinge at the upper part, and are furnished with weights 
to cause them to cloae readily, and be kept dosed, wbeu required, by 
Beans of cords. 



I BRICK MACHINE. 

FatDERiCK Rawsome, of Ispwich, eDginepr, and John Crabd Blaie 
"WaEREN, of Little Horksley, Es*ex, cterk, for " Improvementi in ihe 
wutnu/aclure of bricki, tiki, piptt, andother articles composed of plastic 
wuiteriaU, and in the preparation of ploitic matcnala to be used for 
#wc*pMrpoMi."— Granted July 6, 1846; Enrolled January 6, 1817. 
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The first part of the invention consists in mixing in the pug-mill, 
with the ctay or plastic materials, of which bricki, tiles, and similar 
articles are usually composed, vegetable, bituminous, or other sub- 
stances that are susceptible of being destroyed by fire, or burnt out of 
the bricks, &c., when burning. 

As the sole object of adding these destructible ingredients is to 
render the article porous, the addition of one-tenth part by weight, 
more or less, of tlie destructible to the iodestructible or plastic ingre- 
dients, will be found to effect this object* 

Tiles, bricks, and pipes male in this manner will be found lo be 
exceedingly porous, and, when employed for draining, will allow the 
water from adjacent earth to percola'te or filter freelv through them 
into the hollow space within, but at the same time effectually prevent 
any sand or extraneous matters from entering the drain. 

The second part of the inveotioii consists ef an improved apparatus 
for forming bricks, tiles, pipes, and other articles, of day or plastic 
material. 
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Fig. I, is a side elevation of the machine, partlv in section, to show 
the interior construction ; nnd fig. 2, is a plan, also partly in section. 
In this arrangement two horizontal fixed cylinders are employed, fur- 
nished with dies at their outer ends, and doors on the upper part for 
the admission of clay, which is forced out through the dies by the ac-' 
tion of pistons working within the cylinders, iti Ihe roanoer commonly 
practised. The peculiarity consiJls in the mode of working the pisloos. 
0, a, are the horizontal cylinders, secured to a bed-plate; 6, 6, are 
suitahly-furmed dies, bulledi to the outer ends of the cylinders ; c, c, 
are door) hinged to the cylinders with a bull d, for securing them ; 
e, e, pistons, attached together by a plaley,_/. Upon one face of this 
plate are pins g, g, into which a pinion h, takes alternately on the 
upper and under aide thereof, t, t, are semi-circular guides attached 
to the phiti}/,/, und intended to keep the pinion, when it has arrived 
at either end of the series of pins, still in gear therewith, in 
order that the traverse of the pistons may be continuous. The pinion 
k, is mounted in a slotted bearing kf and its axle may be provided 
with 3 winch-handle, for conrtnunicatiDg a rotating motion to the 
pinion, Tbe cylinders a, are filled alternately with clay by the door 
Cw When the cylinder is filled, the door is closed, and tbe rotation of 
the pinion A, will then bring forward the piston, and cause the clay 
to find an exit through ihe die b. While ibis is being ofTected, the 
other cylinder is ready to he charged with clay, which in its turn will 
be forcRd out by the return motion of the pistons. It wtU now be un- 
derstood that the continuous rotation of the pinion h, in one and the 
same direction, will force the pistons alteruutely forward in their re- 
spective cylinders, aucl cause themt« press the clay contained therein 
through the dies Hltachcd to tlie ends of the cylinders, jn some cases, 
instead of filling the cylinders by hand, as is tbe plangeneraily adopted, 
the patentees propose to attach a hopper to each cylinder, whereby 
tbe clay may be fed in by the rotatioD of "sweepers" or arms, set 
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ndUlty from tlip cpntr il shaft, und at an inclioation from the pcrpen- 
«liculs«r\ When these hoppers are used, it will be necessary to stop 
the supplyof clay as iLp pistons jdvauce to press it through the dies: 
this may be dom- by aslirliKg-plate, or a valve, openif>g inwards, being 
made to dose the bolintn of the hop[>er; or the pistons niuy be pro- 
vided with a shield to shut out tbe further supply of cl.«y as thev ad- 
vance. In either CAse it will be requisite to stop the rotation of the 
sweepers or arms of the pug-oiill. 



INCRUSTATION OF BOILERS. 

Maximioan Francois Josfph DEtrossE, of Regent-street, Mid- 
dlesex, for ** Improvtmtnts in privenUng and remotn\g incrtitlalion tn 
*/eani-6oi/«r«."— Granted Angust 25, 1S46; Enrolled February 2,% 
1847. 

This invention consists in adding to the water used in steam-boilers 
a mixture which acts on the precijjjtable matters in the water to pre- 
vent them forming any incrustations on the interior of tbe boiler, and 
which will also remove any incrustations that may have been pre- 
viously formed. This mixture the putcntee has named the "antipe- 
trifying mixture;" it is composed of dry tannic or gallic extract, 
hydrate of soda, or soda deprived of its carbonic acid, muriate of 
■oda, wd subcarbonate of potash. The proportions will vary accord- 
ing to the impurity of the water, and to the boiler being stationary or 
locomotive. If the boiler be stationary, and fed with fresh water, the 
amount of antipetrifying mixture for 33tJ hours consumption per 
horse-power mav be made by mixing together 12 oi. of muriate of 
soda, 24 02. of hydrate of soda, 2 drachms of dry tannic or gallic ex- 
tract, and i oz.o'f subcarbonate of potash. For locomotive boilers, tra- 
velling on an average about 140 miles each day, the quantity of tbe 
mixture per horse-power is increased one-fifth. If tbe water be 
brackish, or a mixture of salt water and fresh (such as the water of 
tidal rivers), tbe muriate of soda is omitted, and instead 6 oz. are used 
for 2i 01. of hydrate of soda, and five drachms instead of two of the 
dry tannic or gallic extract ; the mixture is also prepared in this man- 
ner when sea-water is used in the boiler. The patentee prefers in- 
troducing the mixture into stationary boilers in quantities sufiicieDt 
for two, three, or more days; but locomotive and marine boilers are 
to bu supplied daily with n portion of tbe mixture, corresponding willi 
the amount of duty to be performed. 



IMPROVED RAILWAY CHAIR AND SLEEPER. 
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M. M. Bessns.Lara^gie and Henry, of France, propose to combine 
the ordinary railway chair and the sleeper, by forming them ofcist- 
iroTi in one casting, as shown in the annexed figure ; a is a cast-iron 
plate, anrf h h the chairs, which are Icept at the proper gauge by an 
inch round wrought-iron bar d. passing through the chuir. and secured 
thereto by verlic-.l pins c; the underside of the plates are grooved or 
ribbed to prevent them slipping. 



HISTORY OF ENGINEERING. 

By Sm J. Rehxie, President of thb Institution op Civil Ewgikeers, 

{Concluded from page 110.) 

Ihon VxsHi-a. 

The verv important improvement in the introduction of iron for the con- 

stiuclion of vessels, enables us to combine ligbtncss ond elegance of form 

with MrenBth and dnrmbility. For this valuable addition to marine archi- 

lecture wc are indebted to Aaron Manby. In 1820-21 he eonstmcted at 

Hcr»eiey, near Birmingham, a vfrought-iron boat, called the ' Aaron Manhv,' 

120 feet long and 18 feet beam, and when laden drawing 3 feet 6 inches 

wtter- it was propelled by Oldham's ftathcring paddle-wheels, worked by a 

•inale'engine of 80 b.p.; and was bailt for the purpoie of plying on the rivet 

Se/ae. Tbe bo»t wu c&mp\ilt6. in 1821-22, and was navigated across the 



Channel by the present Sir Cbarlfi Napier, who was deeply intere&ted in the 
undertaking ; it was not only the first iron vessel that ever made a sea vot- 
age, but also the first that conveyed a cargo from Loniion to Paris direct, 
without traniLipment. She continued plying between Paris and Havre for 
several years, until tnpeneded by other more powerful and improved boats: 
tbe bull is yet in exiitence. and n still used with new engines on board, as 
are three others, which were built about the same time. In 1832 Maudtlay 
and Field built four iron veuels for the East India Company, for the navig«. 
tion of tbe Ganges, and fitted ibem with oscillating engines, of the united 
power of 60 horses; they were 120 feet long, 21 feet beam, and drew 2 feet 
water; they were so successful that lix more were ordered shortly after- 
wards. The use of iron, however, did not make much progress until recently, 
on account of the prrjadices and obstacles which generally, if not invariAhly, 
impede tbe progress of all great inventions. At present, iron is much em- 
ployed for vesseli, and promises in many cases to supersede timber. Ohjec- 
tions against its general employmeat have been urged, on account of tbe 
bottoms of the vessels being liaLiie to become foul on long voyages, and for 
tbe purposes of war, the splinters of the iron when struck by shot are said 
from recent esperiments to be more detrimental than from wood. The art 
of building iron vessels is, however, in its in^mcy, and it is very probable 
that further experience and investigation will, in a great measure, obviate 
tbe evils. The strength, lightness, and other qualities that have been men- 
tioned, give it great advantages for the construction of fast-sailing passage- 
vesseb, and tbe water-tight bulkheads constroctcd with it, give great addi- 
tional security in case of accidents ; these water-tight bulkheads are now 
almost universally adopted ; but the precise date and origin of their intro- 
duction is not very clear. Captain Evans, of lloiybesd, proposed them for 
timt>cr vessels in tbe year 1826, and soon after that time they were used io 
an iron vessel constructed by Grantham for C. W. Williams. Examples of 
their importance have frequently occurred, demonstrating tbe nece»sity of 
their intrcJuction into all vessels, whether fur river or sea navigatioo. 

SORSW PnOFStUJIO. 

Great as has been the result of steam navigation under tiie paddle-wheel 
system, still as perfection is approaching, it cannot be denied, that it has 
several di&advautages when applied to sea navigation during stormy weather, 
which it is most desirable to obviate. Paddle-wheels act tu the greatest ad- 
vantage in smooth water and upon an even keel. The unequal immersion of 
the paddle-wheels during the roUing of the vessel, in a heavy sea, prevents 
that uniformity in the action of the engines, which is necessary to insure 
their greatest effect, and altbongh this moy be lessened, to a certain degree, 
by the use of mechanical or feathering wheels, as I have already stated, the 
complexity of their construction is objectionable. The resistance, ofTered by 
the paddle-boxes to the wind, in addition to their top weight, has a seaaibla 
influence in diminishing the speed and effect of tbe engines, and in ships of 
war, the great space occupied by the wheels on the broadsides of tbe vessels, 
materially interferes with tbe efficiency of tbe batteries ; moreover, tbe 
wheel, as the principal propelling agent, being constantly exposed to shot, is 
under very considerable rink of having its efficiency impaired. The idea, 
therefore, of substituting for it tome other propelling agent, had long been 
• favourite object of investigation amongst engineers. Tbe origin of this, 
like every other great invention, is very difficult to be ascertained with accu- 
racy, as the !»ame idea not unfrequently occurs al the same time to different 
individuals, totally unconnected with each other. The lir^t idea of stero- 
propelling was very probably suggested by the movement of fishes, whoae 
chief propelUng power exists in tbe tail, as also from the common and an- 
deat practice of sculUng a boat from the stern. A rude idea of stern pro- 
peltiag is attributed to Duguet in 1727, but it was so totally diOTerent from 
the system now employed, that it can scarcely be called tbe same invention. 
His system consisted of two boats, connected together by two cross beams 
with a screw, inserted between the boats ; this double boat was moored to a 
post in tbe river, and the current, acting upon the screw, turned it round, 
the motion thus generated, was communicated over pulleys, to which were 
attached the vessels to he drawn along; this plan may be likened to tbe 
etfect of a water-wheel, or any other fixed £rit mover ; still there is an idea 
of the screw, which, if pursued, might have been converted into screw-pro- 
pelling. In I'm Paiuton proposed the pteraphore to be appUed to the bow 
and Item and sides of a vessel borizantaJly, but does not describe bow it was 
to be moved. L}-ttIeion also proposed a screw-propeller in 1794. The first 
practical experiment, however, appears to have been made by Shorter in 
1^02, with a propeller like the sails of a windmill, applied to the stern of a 
vessel in tbe Thames. He afterwards tried several propellers, particularly 
io the ' Superb' line-of-battle ship in Gibraltar Boy, worked by a screw by 
the intervention of the capstans, by which tbe vessel was moved through tbe 
water al the rate of about 2 miles an hour. 

Shorter does not describe the kind of propeller used in this experiment, 
although Napier, who afterwards proposed a similar plan without koowiof 
what had been done, when he accidentally found Shorter, bad from him an 
account of bis experiments, and saw g large collection of propellers appUca- 
ble to the bow, stern, sides, and every part of the vessel : Nspier acknow- 
ledged and admitted that Shorter had conceived almost every possible kind 
of arrangement, and that his models and plans comprised moat of the systemt 
since made public hy different parties; Shorter also eiliibited several experi- 
ments with different propellers, and attributed the best results to a propeller 
with a single blade projecting from the axis. In 1824 a work wu published 
nnder the direction of the Freuch goverumeat, describing the several nodea 
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lling in ase in America, on the principle of the screw ; one plan wai 
■ a hollow in the bottom of the vesiel nearly as long as the vessel it- 
wUh a acrew revolving in it to produce niotion forwards or backward* ; 
•Aotfaer form of this lyateni wss to have a double screw between two boats. 
la ltS25 a company was formed for applying Brown's gas vacuum engine to 
urigatins boats on canal«,and a premium was offered for the best invention 
for propellios •>«**• without paddle-wheels. In 1827 the ingenious and in- 
defotigiMe Tredgold, in his work on the steam engine, described and inres- 
tiK;«ted Uie theory of screw propelling; about the same time, or perhaps 
laUier before, Brown, the inventor of the gas vacuum engine, proposed to 
apply a propeller, consisting of two blades placed at an angle of about 90" 
to each other and Ab° to to the axis ; this was intended to be placed in the 
frost «f the bow of the vessel, and attached to a shaft working through a 
«aflng>boi, which could be raised or lowered at pleasure. He obtained the 
pveiBHim of the Canal Toning Company for this, and they determined to 
fonne the subject farther ; in furtherance of this object, they built a veasel 
at Rochester with a gas vacuum engine of 12 h,p., whieh was applied to 
workiiig Brown's propeller by means of bevil gear; the result of this experi- 
aeot does not exactly appear, although it was considered sufficiently satis- 
ftctory for Brown to continue his investigations : he accordingly built another 
boat with similar engine and machinery, and made several experiments with 
it on the Thames, near London, when he it said to have attained the velocity 
frfieveo Riiles an honrwith it. 

Sttbsequently, Cameron, Woodcroft, Lowe, Ertcson, and others pursued the 
il>}ectand took ont patents for various modifications ; nothing, however, was 
maietially effected until 1836, when T. P. Smith obtained a patent for the ap- 
plieation of a screw to propel vessels, by placing it in that part of the stern of 
tbe Teaael called the " dead wood." He accordingly builta small vessel, and 
laade numerous experiments with her on the Thaniea; this little vessel was 
34 feet long, 6 feet 6 inches beam, and drew 4 feet water ; in it he placed a 
aatall high.pressure engine, with a cylinder 6 inches in diameter, and 15 
incbes stroke, which was applied to working a screw 2 feet diameter, having 
a pitch of 2 feet 5 inches. With this vessel be obtained a upeed of from 7 
to 8 miles an hour; he then tried her on the sea between Ramsgate and 
London, and she answered very well in driving against the wind in a heavy 
aca. Upon the success of this experiment a Companv, called the Ship. Pro- 
pelling Company, was formed. Smith being their adviser, and under his 
directions a veiiel, called the * Archimedes,' of 232 tons burthen, was built 
ia LoDdon by Whimshurst; she was 125 feet long and 21 feet 10 inches 
bean, having a draught of water of lictween 9 and 10 feet; she was pro- 
pdled by a pair of engines of the united force of 90 h.p. The engines and 
machinery, which were made by Messrs. Rertnic, instead of being placed 
transversely in the vessel as was usual in paddle-wheel steam boats, were 
placed longitudinally ; these engines were npon the direct-acting principle, 
■ad their power was applied to work the shaft upon which the piopeller was 
^aeed, by means of two spur-wheels with teeth of hornbeam wood, and two 
fWona with iron teeth working into each other, the motion of the propeller 
riiaft being 3-33 to 1 ; or, in other words, when the engine made 25 strokes, 
the propeller made 133-3 revolutions. The propeller, which was in the dead 
wood, wos united to the shaft, by means of a water-tight ilu(ling-box paasing 
through the stern of the vessel. The propeller at first consisted of a single- 
Hreaded screw ; hut this not answering so well, another screw was employ, 
ed, with two threads opposite to each other, 5 feet 9 inches diameter, and 8 
feel pitch. The ' Archimedes* obtained a velocity of 9 miles per hour through 
the water, and proved herself an admirable sea-boat, going head to wind in 

»a heavy sea, and she established beyond all doubt the success of the inven- 
tjoii, and its superiority over paddle-wheels in many cases ; still, however, 
l&Qch remained to be done before prejudice could be overcome, and before 
the system could be brought to such perfection ai to compete in velocity 
Recessfully with paddle-wheels, which bad so long and so completely en- 
grossed the public attention as scarcely- to leave an opening for any other 
syitem ; latteriy, however, screw propelling has made cnnwderahlc progress, 
lo 1842. the 'Bee' was constructed by Maudslay and Fietd for the Govern- 
nent; she was worked by a steam-engine of 10 h.p., adapted for driving 

WeiJher the screw or the paddle-wheel in the same vessel, and thus to try the 
imparative merits of the two systems. From the trials and experiments 
ade with the • Bee.* it app-^ared, that upon the whole the paddle-wheels 
l4 an advantage as to speed under all circumstances. In 1840, the • Dwarf,' 
210 tons burthen, which was the first screw vessel ever commissioned in 
e British navy, was constructed by Messrs. Rennie; the engines, of 120 
p., upon the direct action principle, were attached to two spur-wheels, 
ith two pinions for working the screw upon the propeller shaft, on the 
m« plan as the ' Archimedes.' The ' Dwarf proved herself an excellent 
a boat, and attained a speed of 12i^ milea per hour through still water. 
te • Rattler' was the second screw propelling vessel introduced into the 
aavy. She was 176 feet long, and 32 feet 8 iiichei beam ; drawing U feet 
he« water, carrying 20 guns, and was about 883 tons burthen. The 
I, of 200 h.p., were by Messrs. Maudslay and Field ; and ber screw, 
was 10 feet diameter, and 11 feet pitch, was driven by cog-wheels; 
Wrew made 103 revolutions per minute, being in the proportion of 4 to 
of the speed of the engines ; her velocity through still water was OA miles 
per hour, and she proved a good sea boat. All these have been surpassed 
in •pee<l by tlie Royal yacht, the ' Fairy,' built for her Majesty, by Ditchburn, 

KtgiiiM by Peon; she is 260 tons banhen, with two oscillating engines 
united force of 125 h.p., driving one spur-wheel and one pinion; the 
consists of two blades, and makes 250 turns per minute, being ia the 
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proportion of 5 to 1 of the moving power. The sj)eed of the ' Fairy' is 15} 
miles per hour through the water. The merits of the screw system have 
now been so completely tested, that the Government have determined to in- 
troduce it more generally into the navy, particularly for guard ships ; these 
vessels are to be of two classes, linc-of-battle ships and frigates ; the former 
having combined engines of 550 h.p., the latter 350 h.p. ; the cylinders of 
the engines will, in some cases, he applied horizontally, and the pistons will 
act directly upon the propeller shafts, by cranks, without the intervention of 
wheels : the propeller shaft will make fi-om 50 to CO revolutions per minute, 
and the speed of the vessels will be from 5 to 7 miles an hoQr ; this velocity 
will be sufficient to enable them to command their own position ; and with 
heavy guns and the free uninterrupted use of their batteries, they will be 
fully equal to cope with any vessels of their class. The ' Amphion' frigate ia 
also being fitted with a screw propeller, to move with a greater velocity than 
the guard-ships. She is 1290 tons, was originally built for sailing, and car. 
ries 36 guns ; she is propelled by a screw of two blades, 15 feet diameter, 
and 21 feet pitch, driven by a pair of engines of 300 h.p., making from 45 to 
50 revolutions per minute; her speed on trial was 7 knots an hoar, and pro- 
mised more ; the whole was designed and executed by Messrs. Miller and 
Raveuhill. To Miller the constructive portion of marine engineering owes 
much ; the forms of framing, the graceful proportions, and scientific com- 
bination of strength with lightness : the arrangement of the several working 
parts of the engines, so as to diminish the weight, and increase their com- 
pactness, without impairing their efficiency, have produced the natural con- 
sequences, not only in the fast river boats on the Thames and the Rhine, and 
other rivers where peculiarities of construction werespecially demanded, but 
also in the sea-going vessels, for the mercantile as well as for the Royal 
Navy and the Post-office service of both France and England. 

Much discussion has already taken place, and is still going on, as to the 
heat form and dimensions of propellers ; nothing, however, but careful and 
well-conducted experiments can determine this important point. In these 
investigations Rennie has taken a leading part ; Smiih, Lloyd, Sunderland, 
Barlow, Gappy, Brunei, Airy, Maudslay, Field, Miller, Barnes, Penn, and 
others have also done a great deal. Up to the present time the double- 
blarled propeller has produced as good a result as any other form. In the 
first application of steam power to screw, or stem propelling, cog-wheela 
were usually employed to drive the propeller ; then straps, or bands, work- 
ing upon wooden or iron cylinders ; and in the * Great Britain,' endless chains 
were employed ; in this case, however, the chain had claws, resembling 
teeth, attached lo it, which fitted into corresponding recesses or cavities, on 
the drum, and to a certain degree, prevented the stretching or slipping to 
which chains of the ordinary description are liable; adhesion trheels were 
alao tried by Messrs. Renuse. but were not found so good as cog-wheels. 
Latterly the system has been much simplified, by applying the piston of the 
engine to act directly upon the propeller shaft, and a successful result ap- 
pears probable. VVhikt upon this subject, the "Great Britain,' the lorgest 
vessel constructed in modern times, must not be omitted. She is 322 feet 
long, 50 feet 6 inches beam, draws 16 feet of water, and is 3J44 tons bur- 
then. She is propelled by the screw, with a pair of engines of the united 
force of 1000 h.p. ; there are four cylinders, inclining at an angle of GO", and 
parallel with the keel j the pistons act by means of cranks upon a large 
wheel, which turns the drum with the chain and propeller shaft ; the dia- 
meter of the screw is 15 feet 9 incbes. She left Bristol on her first trial on 
the 8th January 1815 ; and on the 23r(l of the same month, fur London and 
Liverpool, — for New York on the 26th July, 1845, and reached that city on 
the lOth August ; left New York on the 30th August, and reached Liverpool 
on the 13th September. This vessel and her machinery may be considered 
as a great experiment, from which useful results may be expected. She hat 
already made two voyages across the .Atlantic ; and, notwithstanding the 
prognoatications of many as to her failure, according to the report of her 
able and experienced commander, Captain lloskcn, has answered well as a 
■ea boat. Since then her engines and raachiucry have undergone certain 
modifications, and some trifling alterations have also been made in the ves- 
sel, which experience has proved to be necessary, and which from the novelty 
of the construction, and the great scale upon which the experiment was 
tried, might have been expected, and for which every allowance should he 
made. These alterations have improved her materially ; and it is greatly to 
be desired that so much labour and expenditure ihould be attended with 
complete success. This gigantic structure, which has had the advantage of 
Brunei's assistance, is certainly bold, original, and in the right direction ; for 
nothing but propOTtionahlc raws, power, and correctness of form, are cal- 
culated to contend with the heavy swell and gales of the Atlantic. It is by 
these and other well conducted experiments, that we may look forward with 
confidence, at no very distant period, to the voyage between America and 
Europe, much as it has already been shortened, being still further reduced. 
The same may be said of the voyage between India and Europe, the import- 
ance of which cannot be too highly estimated. 

The advantage of ateam, as an auxiliary to sailing vessels [in long voyages, 
the steam power being only applied in calms, or when the wind is unfavour- 
able, is beginning to be generally felt ; and numerous vessels are now being 
fitted out upon this principle. For this purpose the screw propeller, with 
the means of taking it out of the water and replacing it when required with- 
out stopping the vessel, appears peculiarly well adapted; for whilst it enable* 
the vessel to retain all her sailing qualities, as well as ber capability for 
stovring cargo, it still gives her the advantage of steam power when neces- 
taiT. Tfae iteam power, u it ii not intended to be the chief agent, should 



149 



THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 



[Mat, 



\x compretied into tb« imallett practicable ipace, itill ao ai at iht ifeme 
time tn give the greatest power : in order to effect this, tuliuUr boiler* of 
the inott improved construction and power nf evaporation ; direct acliog ed- 
ginet, in which wrought iron it luhstituied for cust iron T»henever it is ]>rac- 
ticable, iisinpr sufficient steam of a greater density, together with ample 
stowage for fuel to last for the average probable time that sleani power amf 
be required, must be used. By the judicious corahinatiao of alearu with 
aailing, the time of long vovagea may be materially reduced, and at tlie 
aame time considerable saving may be effected in the trauaport of luer- 
rhandise. 

ThC KlVCTRICAL TlLKCaAFH. 

Connected with, and forming a roost important adjunct to, the locomotire 
•ystem of communiciitiod, may he meutioned that extraordinary and useful 
itivftition. the Electrical Telegraph. 

The invention consists iu directing a current of electricity througb • wire 
or a series of wires cuonecling together the intended points of cuminunica 
tion. The galvanic or electric current may he producetl, either by a battery 
or by employing the natural electric currents of the earth. The telegraph is 
worked by handles, which act by means of galvanism upon ncrdhs attached 
to the wires at the other end of lite telegraphic line, through which the gaU 
vaDic current is conveyed, and deflects (hero to points on a diaUplate, having 
•ymbols (according to Cook and NVhcntstone's system) or letters or numbers 
to represent the intelligence to be communicated. Uy this means intedt- 
gence is conveyed from one point to another along the line of wires, almost 
as soon as conceived, and thus, independent of the advatitsge as a tneatia of 
conveying intelligence from one point to another unconnected with the rait- 
way, it is of great importance in the working nf the railway itself, by pre 
venting accidents ; or in the event of an accident unfortunately occurrii»g, 
enabling assistance to be despatched without loss of time to remedy the evi\ 
and clear the obstruction. Several persons claim the merit of this invaluable 
invention ; it is difficult to decide with accuracy upon the claims of priority ; 
like most other inventions, however, it has been perfected by degrees, and 
each party ii entitled to bis due share of credit. About the year 1810, Mr. 
Bonaids, of Hammenmith. ia stated to have applied electricity for the pur- 
poae of effecting telegraplkic communication, and succeeded so far as to com> 
plete a current throagh eight miles of wire. He also employed electricity as 
a means of communicating motion to a series of wheels. This appBratus., 
kowevcr, was too imperfect (o be of much use, but it is evident, that the 
idea once propounded and partially carried into efTect, to a certain extent, 
citabliahea Mr. Ronald's claim to the merit of the discovery. In liJ30, M. 
Ampere pointed out the means of deflecting magnetic needles by a current 
of voltaic electricity, fortbe purposes of telegraphic cotamunication, and the 
principles of this discovery have, it is said, been applied to many of the ma> 
dern electrical telegraphs. The first plan employed was so very complicated, 
and to liable to get out of order, that it was soon abandoned ; but Wheat- 
atone and Cook «o completely improved upon it as almost to make it a new 
invetition. Tfaeir system consisted of a dial-plate with symbols, to which 
the deflected needles pointed, when moved by electric agency. At first it 
wai considered that it was necessary that the wires for conducting the cur- 
rent of electricity ibL»uld be kept entirely isolated tn iron pipes ; subsequently, 
however, this was found to be unnecessary. They are now stretched be- 
tween a series of posts placed at given jutcrTitls apart, beside the railway, 
and a dial apparatus is placed at most of the principal stations, as well aa at 
the termini. The tirst telegraphic line upon Wheatstoue's plan was estab- 
liahed, tn the year 1B39, upon the Great Western Railway, between London 
and Slough, a distance of 18 miles, and since that time it has been ao much 
impTorerl that it is now generally adopted. It is already cnmplfte on the 
South Western Line between London and Portsmouth, and ia beiug laid 
down on the North Western and on numerniis oilier lines. 

A company, called the Electrical Telegraph Company, has been formed for 
corryiDg out the plans proiwsed by Whcatstone, to whom great credit is due 
for the perseverance and ability with which he has worked out bis system. 
Bain also claims a right to the invention, and, in addition to the means of 
electrical telegraphic com muni cation, baa invented a mode of printing by it 
at the same time, thus affording the means of secrecy, and preventing mis- 
takes ; for the apparatus being kept locked in a room or box, no one can 
have access to it but the person to nhom the communication is made. Other 
modifications of the system have been introduced, but hitherto without being 
extensively employed. 

Another valuable application of electricity to engineering operations con- 
sists ia blostiitg rock and other materials above and under water. The first 
effective application of this principle to blasting, may be said to be due to 
General Paaley, who employed it for blowing up the wreck of the ' Royal 
George,' sunk at Sptthead, in the year I7ii2, and which, by its own bulk at 
well as tbe aliuTial deposit accumulated round it, formed a serious obstruc- 
tion in that important roadstead. Pasley, at tbe request of the Admiralty, 
undertook to remove it, and commenced his operations on the 29th August, 
1839, by sending down divers, in order to ascertain the exact state and posi- 
tion of the Wreck; hacing done this, be proceeded to pisce powerful charges 
of gunpowder in water-tight tin cases in those parts ot tbe vessel wbere they 
would have moat etiect, and they were exploded by an electrical current con- 
veyed througb them, by mraas of wires attached to them, and connected 
with a voltaic battery placed in a boat floating near : the explosions were in- 
tlantaneoos and almost unfailing, and a great effect was produced : in tbia 
nianoer he saccetded perfectly ia reoaoviog tbe wreck in about two turn- > 



mert. The aame tyttem was afterwards pursned, in removing the wreck of 
a vessel in tbe Thames, and is cow generally adopted in similar circum- 
stancLt. It was applied by Cubitt, at Round Uuwn Cliff, for the purpose U 
removing a large mass of the cliff on the line of the South Eastern Railway, 
between Dover and Folkestone: the portion operated upon waa aeveral 
hundred feet long, and between 200 and 300 feet high ; the charge of powder 
cnn*i«t{fii of 18,000 lb., disposed in several cells in the line of the intended 
exploiion, and properly tamped with sand : the explosion took place on tba 
2Hth Jdnuary, 1813, and was perfectly successful, removing about 250,000 
cubic yards off chalk rock ; its success waa of great importance to the railway 
operations, inasmuch as it materially expedited them, and considerably re- 
duced tbe cost of this difficult portion of the line. This method of blastiDg 
upon a great scale is now generally adopted, and eularges tbe sphere of op«> 
ration in this department of civil eugineering, as well as in the removal of 
rocks under water ; for which it was used by Rennic many years since. A 
very successful application of gunpowder, for facilitating engineering oper^ 
tiout, has recently occurred in the removal of a number of marl ruck shoals 
in tbr bed of tbe River Severn, executed by Edwards, for Grisaell and Pcto, 
under VY. Cubitt. Martin Roberts also lays claims to the invention ; be ei- 
bibitecl his experiments at the Craig Leith Quarriea, in March, 1839. 

Thompson has proposed to ciTecl tbe blasting, or rather tbe ignition of tba 
powder, by means of cotnnion electricity, produced by an apparaiu!> enclosed 
in an air-tight box, so as to prevent the admission of moisture ; this appa- 
ratus is said to be more simple and less expensive than the galvanic bat* 
tcry. 

Clocks. | 

Connected with the correct working of tbe railway system, nothing is mora^ 
important than accurate titue-keepers ; for upon these depend the regnlar 
starting and arrival of the trains, so that one train may not interfere with 
tbe other, and collisions be prevented. 

Tbe introduction of clacks into Great Britaio took place about tbe year 
I23S, and, in 1326, Wallingford is said to have constructed a clock regulated 
by a balance, which was put in motinti by weights, but whose action waa 
extremely irregular. The great improvement of the pendulum does not ap< 
pear to have taken place until about the middle of the 17tb century, and the 
name of tbe person who first employed it for Ibis purpose is not accurately 
ascertained. About IC-ll Iticbard Harris is said to have constructed a pen* 
dulniu clock for St. Paul's church, Covent-garden ; however, as lluygent, In 
16SH, was tbe first who explaiticd accurately tbe motion of the pendulnm, 
tbe chief merit of its application to docks may be attributed to him. The ap- 
plication at tbe spiral spring to tbe balance is due to Uooke in 1658; aod 
the introduction of ibe compensating mercurial pendulum by Graham, ia 
171^, was the next great step in improvement; by means of this valuable 
invention, the unequal expansion and cuntracimn of the pendulum froiB 
change of temperature, which rendered impraclicabie tbe accurate meaaor^ 
ment of time, was obviated. Graham also suggested tbe idea of employiag 
different metais, having different properties of expansion, so that tbe CM 
should neutralise tbe other ; liis idea waa afterwards carried out by Harri* 
son, in the construction of the gridiron pendulum. For tbe going fusee, tlit 
compentatioD curb, and other improvements, he received a ParUamentuy 
reward. 

Tbe acapeisent, which communicates the sustaining force to the pendalani 
or balance, demands tbe greatest tkiU and accuracy, and various forms ha.lt 
been attetupted; amongst others muy be mentioned tbe original scapemeoU 
wheel, with its teeth at right angles to tbe plane of the wheel; the anchor 
tcapemenl, invented by Clement in IGBO ; which v^as improved by (jrohain, 
to as to render it more isoclironout ; tbe duplex scapement, which does not 
require such extreme accuracy in tbe teeth, whilst at the same time it per- 
forms equally well: the detached scapement, by means of which tbe t«etb 
of the scape-wheel always rest on a detent, except when it ia unlocked to 
impel the pallets, is employed in chronometers where great accuracy is ra- 
qutred ; these, aud Bioay other improvements, too Dumerous to mention, are 
worthy of uolicc. 

Tbe art of clock or watchmaking, termed horology, may be said to ht 
principally composed of four parts. 1. Tbe moving power, which is geB». 
rally a weight for clocks or fixed time-keepers, and a spring for watches or 
moveable time-keeptrs; in the former case, the Hue suspending ibe weight 
should be equal throughout its calibre, and the cylinder on which it is coiled 
sbould be ttue ; in tbe latter case, the form of the spring sliould be such that 
its force may act as equable as possible. 2. The scapement, which com- 
municates the sustaining force to the pendulum or balance: the coustrucrion 
of this demands great skill; there are various kinds, the common crown 
wheel, Ibe anchor, the duplex, the detached, Ste, 3. Tbe means of com* 
municating the power to the minute, seconds, and hour hands, which is 
effected by a aeries of wheels nicely proportioned and adjusted to each other, 
having Esaiiy of the axes or centres working upon diamonds or rubies, to ra- 
duce tbe friction and diioinish the application of oil, which is objeotionabia 
on account of its being acted upon by the temperature. 4. The regulator, 
which is effected by a pendulum in clucks and by a balance iu watches. Tba 
striking (being merely a secondary part), is easily effected, when the other 
great points have been determined. Tbe perfectiuu of the art consists in tba 
proper proportions, adjustment, and adaptation of the various parts to each 
other, and the combination of the several improvements above described ; 
Ibis has now been so completely attained that time can be marked so aa not 
to vary tbe friclioa of a sccouil iti i day : for these importaat and valuable 
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eots !n tbii atefnl and iadeed indiip«ni4ble art. in England, we are 
ivdebtcd to Wmllingford, Huvgen?, Ilarri^n, Grabam, Hooke, Cumcniug, 
Miidge» SUieott, Sutbcitand, Earoshaw, A^raold, Vallianiy, Dent, Frodsbam, 
FuMuon, Frencfa, Kater, and otbcre. 

MlMCKALOOT AND GeOLOQY. 

Mioermki^t geology, and inining may be said to form an important 
brmoch to the profeasion of a civil eugiuerr. WitboiiL some knowledge of 
(bcje, the eogiaeer will, in many casfB, find hiniAeir unable to carry ud bia 
operations with that degree of certainty and ecunnmy, mliich is necessary 
toeaaora tnccvas, and independenily of tbfir value in ihi^ respect, ibere 
■re few deparlineDta of knowledge wliicb have contributed more lo tbe ad- 
Tuwemeflt, cooifort, and civilizatioa of mankind ; wbilst on tbe other hard, 
feociaaa haa contributed more (a ibe advaacemeitt of them than the civil 
tngiartry lo Ibat each department is essentially allied (o and dependent 
apoo the other. Geology enables the engineer to obtain a proper know- 
Icidge of tbe varioua etraia thruugh which be has to carry bis operations; 
if for a culling or embankment of a railMay, it is ebseniial to know the 
slopea at wbirb tbe earth or rock will vtand, Ihe value and applicability of 
ibe materials excavated for bis bridges, culverts, and viaduct^, and their 
capacity for water, 6(C,, io order to form a correct estimate fur working 
through tbeiD, whether for bis cutlings or bis tunnels. If far a canal, the 
•Kme will apply, with tbe addjtiun uf the knowledge of the sonrces from 
wbcoee bissapply of water can be oblaint'd: this laticr will ulso apply to 
waterworks, in which the knowledge of the various qualities of water ap- 
plicable to Ihe ecouomy of mankind is so e&sentlul. In the canalroction 
and maintenance of harbours, il is motl important to hivve a thorough know- 
ledge of the geological strata, and uf the nature of the coaets where the 
hariwur is to be t^itu&ted, ia order lo render ii easily accessible to vessela, 
whether for commerce or refuge, for its constructiun in the moat economical 
Bwooer, or for iU maintenance, in order (hat the tillavial tnattt-r belri in 
awchanical suspension by tbe adjacent waters sbnll nut bll it up wbeo 
Bade. Iq tbe management and improvement of rivers for drainage aud 
oavigatioo. io order that they muy carry off ibe superfluouit waters from 
tha low lands and marshes, and at Ihe same ttme maintain tbe chan- 
aels ia tbe most efficient state for navigation. In tbe funiiatioo of em- 
bankments against the ocean, in order that nature herself may be rendered 
•ubscrvienl, as far as is practicable, in alTurdtng the requisite prutection ; 
in theae as io tbe operations of smelling the minerals of tbe precious or tbe 
more useful roelais, geology and mineralogy are of essential Bervit:e lo tbe 
engiaeer and deserve bis peculiar allentioo. 

MiNtKO, 

Mining appears to have been kDowo and practiced in Great Britain from 
tbe cariieat periods of our history, for the CaflbageuiaDS are said lo have 
cmveyed tin to Tyre, from Cornwall ; but im those early days the opera- 
tions must have been rude, and merely confined to the surface. This in- 
valuable art made little progress until (he knowledge of chemistry, and the 
ioveotioo of machinery, enabled maakiud lo extract from the bowels of tbe 
earth Nature's rich treasures, to investigate (heir different properties, and 
luapply them to tbe purposesof life ; the steam engine, which ennbled the 
Diner to extract the water and enlarge the field of bis operation:; iias been 
of iovalaable service when the ore was raised from tbe mine, at also aiding 
ia its reduction and (he eslraclioo of tbe meial in its must reGiied state. 
Some of tbe Cornish mines have been extended to a deplli of more than 
IM fathoms below the surface. As regards coal-mines, they also have 
fceaD worked lo an extraordinary exteol, as in tbe case of Ihe Cumberland 
ooal-fields, which have been wrought atwve a mite beneath Ihb sea. Tbe 
lot^ quBDlit; brought to the surface and consumed aunually amouitta to 
Utweeo 30.00U,000 and 40,000,000 uf tons. Without the gleam engine 
Ihcae operations would he eutirely paralysed, and mu»t cease. The lutai 
tBDual value of the British mineral produce is said lo amount to about 
16.000,0001. In ibis valuable department we are much indebted to the 
Mabliabment of Ibe Museum of Ecoauniic Geology, which will be the 
■leaaa of extending tbe knowledge aud use of mitit:nits. as well as tbe best 
node of obtaining them. Neither must we forget the valuable services of 
Sir H. D^ la Beche, Marchison, Sedgewick, Greeuough, Bucklaud, Hor- 
ner, Ly ell, John Taylor, Griffiths, Buddie, Sopwiib, Philips, Wood, At- 
kiusoo, Bald, and others, who have contributed so largely lo the advance- 
■est of thia iniporlaot branch of science. 

VEPrriLATIOPI, 

CoDoecled with mining may be meotkNied the important sobjecl of venti- 
latiuo, the value of which is now so universally appreciated, not only for 
Bioes but for public and dwelling bouMS. The art consists iu cooveyiug 
votomes of fresh air through apartments, so that tbe air shall be ulways us 
Bcarly as practicable lo the proper state for respiration ; but in etl^^ctiitg 
lltja, it is desirable that the temperature shall oot be reduced loo low, other- 
wife inconvenience may be produced in other respects ; whilst ventilation, 
therefore, is of great importance, the artibcial warming of apartments is of 
equaJ consequence, and to combine both elfeclually is tbe great dec ulera- 
too. Heat is the grval medium for producing circulation, as in tbe ex- 
•oiple of culleries and mines, and on extraordiuary occasions mechanical 
power may be applied. The commou fire-place is ibe most wnsiefuf uf 
taei^ bat possesses many advantages; Bnd,aUbuugh tbe slove may produce 
a more equable temperature, a proper combiuatioo of both seenis best 
adapted to aoite tbe advantage of a thorough circulation of air with the 

ifired degree of tcfflperaiure ; warm waUr and steam conveyed tfarough 



' pipes have been employed in many cases ; those systems are however the 
best whereby a large body of air is raised to about 100° by passing be- 
tween cases filled with hot water, and is enabled to flow freely into ihe 
apartments, expelling at the same time a corresponding bulk of vitiated 
air ; thus rendering ventilation an integral portion of the system of warm- 
ing { by such a plan, warm water may also be supplied to any pari of ilia 
building for domestic purposes. When stoves are used, they should be 
upon (he principle of slow combustion, and be so contrived as lo a\oid 
producing any disagreeable odour; for this reason porcelain is much ein- 
plu>ed, and it is essential to have a thorouKb circutalioa of pnre air where 
stoves are employed. Upon this important subject, much information baa 
been elicited by tbe late Parliameutary Repurts, and by the labours of 
Sylvester, Tredgold. Arnotl, Keid, Hood, Price, C. Manby, Perkins, 
lladen, Stepheusoo, and others. 

ENOZXeiRINa AROHITECniLI. 

The pursuits of tbe engineer are intimately connected with architecture, 
not merely as regards construction, but in taste also; and, ullhotigh it is 
not necessary that he should be so thoroughly conversant wifb all the de- 
tails of ontainerit, as to be able to practise as au architect, still be should 
be BO far acquainted with them as to be able to carry out the leadriig 
principles with rflecl, whenever it becomes absolulely necessary in tne 
course of his practice. The works of Ibe engineer, associated as they are 
for the most part with the great operations of nature, should be desik;ned 
and constructed so as to harmonise with (bem. They must strike by their 
general mass and proportion rather than by trifling delaiis or minutix of 
ornament, which as a matter of taste, would be mii^pliced and unnrces- 
fiary, and wasteful as regards expenriilure; consistently, therefore, with 
their first grand object of fitness fur their purpO'>e, they should be simple, 
and io the few instances where ornament may be necessary, it should har- 
monise with (he «(ruclure and be sparingly used. 

In arcbilectura! masonry, the ancients have left us admirable models 
which cannot be loo much studied, and may be generally followed with 
great elfect and advantage t but the adaptation of timber and iron lo 
Titodern architecture requires a diiFerent treatment. The massive propor- 
tions and dimensions which suited well (be character of stone are no longer 
necessary, and would be misplaced when applied lo (he more solid and 
tenacious properties of iron ; here equal strength is obtained with much 
smaller dimensions, which, at first sight, from their lightness and apparent 
weakness (until tbe eye becomes accustomed lo them), produce a feeling 
of insecurity which can only be overcome by time; but this feeling soou 
vanishes, and ibe great convenience, economy, and security introduced by 
the eiuplo) meat uf wrought and cast iron, has caused it to be generally 
adopted whetiever pruclicable. In order, however, to ensure success, 
great care must be taken in the selection of proper materials for its dilfer- 
ent applications, and iiiuch depends upon (he mode in which it is maou- 
factured ; ibe right understandidg of this and of the difTereut processes of 
coDverting ibe ore into the several blalea of cast and malleable iron and 
steel, all of which possess very dillerent properties, uiid require ditrereal 
propurtious and dimensions in their application, demands no ordinary skill 
and experience. 

The application of heated air for the purpose of reducing iron from tbe 
ore (commonly called the "hut blast" system, invented by Neilsoo, io 
lb20), has produced a considerable revolution in tbe character of Ibe 
metal, us well us ia Ib^ economy of manufacturing it, and the comparative 
nieriisof hot and cold blast iron is siill a subject of controversy, which 
requires to be duly considered in its application lo construction. Cast 
iron, from the rigidity and brillleoess of its texture, ia nut so well adapted 
to resist coocussioo, or any sadden strain, as wrought or malleable iron, 
and v>heu employed, it is necesAary to make greater allowance (o meet it; 
beoco (he employment uf uialteable iruu has become more general, and 
bus, in mauy cases, superseded tbe use of the former, as while i( cuntri* 
buieti equal streuglb with Ivss weight, il gives wuruiog previous to frac- 
ture, and enables a remedy to he applied, which cast irua dues not. For 
these reasons it is now almost uoiversally employed for all purposes where 
it is required to resist teaaion and sudden irregular slraios, and to cumbiite 
stretigih aud lightness; whilst cast iron ia only used lo resist compression, 
and to counteract by its mass and rigidity any tendency (o movement or 
alteralion of form. By thus carefully studying tbe dilfereat propertiea of 
both materials, we soou acquire a knowledge of the beat mode of adapting 
them lo their cli^creul purposes, and giving to ibem those architecturHl 
forms beat suited lo their respective qualities and tbe objects fur which 
tbey are employed. Doe of the great advantages of wood consists in tbe 
first economy and (be facility of converting it to tbe several purposes 
where il can be employed, and hence, until the properties of iron and the 
mode of working it became better understood, wood alone was used in 
conjunction with atone and brick, both for engineering aud architectural 
purpuses; aud, uutwithslundiug it has been altogether superseded for many 
purposes by iron, nevcrlbetess it still possesses advantages in Itte construe- 
tioD uf bridges, roofs, and oihi-r works where the first outlay of iron or 
stuno would be (oo great. Enough, I trust, has been said, to show the 
iotiiuale connexion of the professiuus of (he civil engineer and architect, 
aud, wilhuul the one usurping Ibe province of the other, il is much (o be 
desired thai a Imrmoniuus understanding should be cultivated between 
Uiem, as it must lend Lo their mutaal udvaubige, and nothing can coolri- 
bule tu Ibis desirable object more than the meetiugs of this luslitulioQ, lo 
wbicli it is gratifying to find so many architects have attached them* 
selves. 
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Agricultdrk. 

Keiiher maet we forget thp comparatively recent adtptatloD of eDgioeer- 
iog knowledge to the advanceineul of aj;ricuhure, aad tho varioai imple- 
ments coanected with it, for ploughing, drtllirig. ibrenbing, &c. Siace the 
iiDprovemeot io the working of iron, the machines for coodacliog these 
various operations are constructed with a degree of portability, economy, 
aad efficiency which reader them of the greatest importance to the farmer, 
and enable bim to cultivate the soil, as well as to convert its various pro- 
ducts to domestic purposes, in a much more economical and expt'dttious 
manner than formerly, and to derive a greater prodt from his «xertiuus. lu 
the construction of agricalturu) implements, Messrs. Ransoroe, May, Cut- 
tam, Strutton, and others, have greatly distinguished themselves. 

In modern a);riculture, under-draining forms an important and vatuable 
principle ; stagnant water generally has been proved to be ii\jurious to 
agriculture, and it is, I believe, now aniversaliy admitted that without 
thorough drainage it is impossible to cultivate the soil eOrectually ; fur this 
purpose small drains formed by tiles laid from 1 foot to 4 feet below the 
aurface, are generally adopted ; the tiles are made by macbioery invented 
by the Marquis of Tweedale, Ainslie, and others, at a trifling cost ; the 
surface water is thus conveyed from the land into tbe adjacent main drains 
and thence to the rivers. Water is the grand natural fertilising agent, and 
any amount of care in its proper distributioa is wett bestowed : it ia, 
therefore, worthy of consideration, whether in hilly countries and districts 
subject to alternations of dry and wet seasons, it would not be advisable 
to establish large reservoirs for water, to be used during dry seasons for 
irrigation, in the manner adopted by the ancients; by this means, districts 
might be cultivated with advantage, which now are comparatively ste» 
rile. 

StJHVBYISC. 

Lend and Maritime Surreying form an essential department in the pro- 
fession of a civil engineer; without a correct knowledge of the former, it 
is impossible for him to lay out and determine in the best manner ^hc pro- 
per lines of communication in a district, whether by canal, railway, or 
common road; and without a knowledge of the latter, it i» equally diffi- 
cnlt for him to decide upon the best situation fur a port^ and the moat 
advisable means of improving and maiataioing it. In these valuable 
departments much progress has been made. The great Trigonometrical 
Survey of the British Islands, which is now very nearly completed, is the 
greatest work of this kind ever undertaken io thi» country, and serves as 
a model for minor works of this nature. It was commenced by General 
Boy in the year 17S3, under the direction of the Ordnance Oepartoieal of 
the government, and has been subsequently carried on, with equal ability, 
by General Mudge and Colonel Colby, of the Royal Eugitteers. under 
whose direction it now is. This great work, so far as it has proceeded, 
has already proved of easential service to the civil engineer, inasmuch as 
all the towns and villages, the chains of hills, valleys, aod rivers, being 
laid down trigooometriCHkty, his labours, as well as the expenses of his 
employers, are materially diminished, in tracing out the best lines fur 
railways or other internal communications; instead of having to survey 
the whole district of bis operaliuns trigonometrically, he has only to take 
the leading points, and to till in (he detail of fields, buildings, 6cc., to a 
larger scale; uod even before incurring this labour he can, with one of the 
Ordnance maps io hia band, determins in a great roeasare the general 
direction aud course of his line; notwithstanding this, it is essential far 
him to have a thorough knowledge of the use of instruments, the theodo- 
lite, sextant, and transit, the most accurate mode of measuring bos^s, and 
to see that those employed under him are competent to their task, and 
employ the necessary means to ensure accuracy lo (heir surveys. Con- 
nected with surveying, we must not omit the important department o( 
levelling, for simple as it is, nothing requires greater accuracy, — in fact, 
upon this being properly done the success of the whole scheme or under- 
taking in hand tiiay be said mainly to depend ; too much attention, there- 
fore, cannot be paid to it ; the iusiruments employed should be of the best 
consiruciion, stmptfl and substantial, easily adjusted, aod kept in good 
order ; the levels should be referred to one datum and proved in various 
ways, and recorded in a plain intelligible manner, so that they may at all 
times be easily referred to, 

Slaritime Survetfing requires an intimate knowledge of the general laws 
which govern the tides, the set of the currents, the prevalence and direc- 
tion of the winds, the soundings, anchorage ground, t!cc, ; these shuultl be 
regularly observed for a given period, in order lo aacertaia every possible 
Tfiriation, and regularly registered and referred to the same datum. For 
this purpose, self-arting tide-gauges, witti a clock apparatus attached to 
tbem, for marking the time of higb and low water, if placed in proper 
sttuatiotis, are extremely valuable; that at Sheeracss dockynrJ, by Mit- 
chell, and the improved one at Rumsgate harbour, are here worthy of 
remark. 

Mineral ar Under^ound Surcetjing diflers from the above in its being 
necessary to a»cer(aia the dtp or angle at which the several strata lay, 
their general directiun and thickness, their quality and value,, and the best 
mode of working them. For laying donrn (he underground survey, tbe 
magnet and circumferenter are much employed. 

In the investigation of the laws which govern the tides we are much 
indebted lo the valuable scieotific researches of our honorary members 
Lubbock, Wbewell, Airy, and others. Connected with, tbe various brmncbes 



of Bunreying, the construction of philosophical iastramenta is entitled to 
an important station ; as without accurate inntrumenta it is impossible to 
make correct surveys, and for the conatruction of these we are much in* 
debted to the labours, of Ramsdeo, Troughton, DoUond, Carey, SimaUf 
Watkins, Jones, Elliott, aad others. 

Drawikc. 

Drawing and modelliag, aUhougb minor, form Taluable, and, io fact, 
indispensable departments io civil engineering ; far iinle?5 the various 
projects proposed lu be curried into effect, are io the first instance correctly 
delineated upon paper, it is impossible to convey a just idea of them, or 
to form a correct estimate of the cost. Drawing may be classed under 
three beads ;— mechanical or geometrical drawing, is that whereby tba 
plans and sections are simply represented as they would appear oo a plane 
surface; perspective drawing consists in representing tbe objects as Ibey 
appear when seen from a given distance and height ; this kind of drawing, 
although very uscfol, and indeed indispensable, to the architect, in order 
to represent the true effects of light and shade of his different composi- 
tions, an they would appear when carried into effect, and npon a true per- 
ception of which, the success of bis ballding will mainly depend, is not of 
that importance to the engineer, whose works are of a diSereal kind, aod 
much more extensive, so that to represent them per«pectively would io 
many caicB be impracticable; but inasmuch as in detached portions of 
his works, such as important bridges, viaducts, machinery, &:c., perspec- 
tive drawing may he employed with great advantage, it ought to be stu- 
died. Landscape and topographical drawing is also useful, in order lo 
convey to unscieotific penoos an idea of a particular locality, io the man- 
ner they are accustomed to view it, where works are proposed lo be exe- 
cuted, and thus lo remove fancied ubjectiotis which otherwise might be 
overcome with difficulty ; and this Is still more successful with tbe appli- 
cattoQ of colours when applied as Rw.n in nature. These different kinds 
of drawing should be carefully studied and prHCli^^ed with accuracy, aa 
they will be found esaeatially to forward the views of the engineer, and 
give satisfactioo lo his employers. 

Although drawing, however, ia most valuable, modelling in many caaes 
is essential; for in the former case the objects arc merely represented upon 
paper, assisted by light and shade and perspective, which, to persona ia 
some measure acquainted with ihe subject, conveys a tolerably correct 
idea of what is pniposcd to he done, but a model represents it (althoagb 
upon a reduced scale) exactly as it is intended lo be, with the difTt'reot 
planes, dimeuitions, and surfaies; hence, aothtog, except the work iUelf,. 
gives such a perfect idea or representation as a model ; it also enables the 
engineer to detect many imperfections which otherwise wonld escape bis 
notice; whenever, therefore, models can be con\renieiitly adopted or em- 
ployed, it is advisable to do so ; aod it is gratifying lo know that the art, 
of raodelJing hafl made considerable progr'^vs, so that now they can be , 
obtained at a moderate cost in wood, cardboard, pla.^ter, and clay, aod 
will thus be more generally employed. li> this department Sailer, L>eigb- 
ton. Day, and others, have attained deserved celebrity. Working models 
of machiaes arc extremely naeful to give an idea of the action of a ma- 
chine, but we should be cautiuui in drawing conclusions from tbe resoita, 
for it too frequently happens that a machine succeeds extremely well when 
tried iu a model, but fails when put in practice; we should, therefore, 
merely consider the results of working models as guides to be worked oat , 
practically. 

Meteorolocy. 

The principles of this science, aa far as they have yet been deti-rmined, 
claim our particular attention. Without a knowledge of the winds, and 
the quantity of rain falling in a pariicniar district, we cannot delermioe 
with precision the proper form and dimensions of moles or piers l» resist 
the action of the sea, or of drains to carry ofT water from extensive dts-' 
tricts of marsh land, or of the extent to which it may be neo«>s*ary to im- 
prove the channels of rivers; or in carrying line<* of railway through • 
coiinlry, to design (he works in such a muaner that they may withstand 
the shocks of Ibe elements ; neither cao we select the proper kind of »looe' 
or other materials for constructing iiiDldings, unless we know the vicifsi- 
lodes of climate to which they may be exposed, or tbe extent to which' 
they may be acted upon by it. ' 

In the investigation of the phenomena of (his diOicult science, we are' 
much indebted to the late Professor Danii^ll, and lo C H. Smith, whose 
report upon Ihe qunlitiesof the dilfc^rent kinds of i^intir, as regards their 
tenacity, hardness, capability of resisting moit^iure, >\rrd riurabiliiy. for tbe 
purpose of selecting the best material for the new Houses of Parliament, 
forms an important and useful example, for which Ihe engineer and the 
architect are much indebted, and the eame course should be followed, •• 
far as is practicable, previous to commencing every great work, and in- 
deed, for the want of it, we now find many magnificeat buildings pmr* 
lially decayed, which otherwise, would liave been m excelleat preserra- 
tion« 

Patents. 

The improvements in manufacturet, machinery, nod other branches of 
art, reiiultiog from a great number of curious and valuable invenlioos, 
necessarily gave rise, on the part of the succesaful inventors, to a di'sire to 
secure for themselves and their posterity, as far as is practicable, the bene- 
fits of their labours. The Government, perceiving and duly appreciating 
the advantages which not ouly the inventors them«elves, but the nation at 
large, derived from them, wi:*ely resolved to give cvrrj pus^bta cocoa* 
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at, by securing (o thetn the rsclusire riitht ftod title to their inireD- 
for H ceiiftio number uf yKAn^ soil to enable them lo recorer, by legal 
r^»t, severe peoalttes agaiost any person atteniptiag to uBe their inren- 
oDft, without the previuus cooBeol of the iaveDtors tbeipkelves. Hence 
iux>»e the Law of Patents, or a pnvilr^e of tlie Crown to f^rant letters 
p«teot, con*e)riag to the persons nientiouc-d tberem, the sole right to osc or 
dlgpokr of any new inveution or discovery for a limited period, which is 
feaenlly about fourteen years. It i* diflicult to fix the date of the first 
Maertion of this privdege of the Crown, but it was first defined by statute 
in the reigo of James I. The law has at variuim times undergone certain 
allerationa and modificatious, to that ii now forms a branch of itself, 
which, with its various complicated relations, demands a peculiar study. 
Erer since the reign of Anne, parties have bren compelled to specify in 
drfail the particolars and nature of their invention or discovery, previous 
Id obtsioinf royal letters paieiil. 
Tb« g^reat oamber of inventions, which have mtiltiplied considerably of 
le years, has ^ven rise to an important cIiifs of professional gentlemen, 
ylcd patent agents, who devote Ihemsolvrs exclusively lo the study of 
ioveDtion.3 and the pecuUr laws relatioK to them, in order to secure to 
iDveoiors their just rights and preheat them from being infringed upon by 
eiber«. Anongst thes« gentlemen we may mention the names of Kobert* 
•on, Newton, and others, to nhom invt-niors are much indebted for the 
skill and atteolion with whicli their interests are guarded, as also lo God* 
son, Holroyd, Hindmarsb, Kotch, Webster, Farey, Carpmael, and others, 
who have devoted themselves to tlie study of the Patent Laws, and have 
written ably npon them, 

TiieoHY AND Practice. 
Id the preceding pages, ray remarks have been almost exclusively con- 
fined to the notice of the various works which have been carried into 
effect by civil engineers since the time of 8meatoo ; and although prac- 
tice, upon tbe whole, is moat important, nevertheless, we should not omit 
the atody of the theory or principles upon which that practice is, or ought 
to be, founded, and without the due study and comprehension of which, 
we may frequently be led into great errors in practice. Our junior mem- 
bers should, therefore, previous lo commencing their professional career, 
be well versed in arithmetic, algebra, mathematics, mechanics, and the 
principles of natural philosophy in general, and the mode of applying 
tbem tu practice. They should cultivate a patient and equable temper of 
■ind, io order to enable them to investigate, with rigid impartiality, the 
pcteciples so beautifully ijlustriited in nature, and upon wbich tbe great 
qpenitlons which may hereafter bo intrusted to their charge as civil engi- 
» lf » depend ; and ooce having found out, and thoroughly understood, 
tkc«e pnuciples in all their various apphcations, they should never depart 
from iheiu ; always bearing in mind, that nature will submit to assistance 
aod gDidaoce for the benefit of mankind, but never to opposition with 
lapuniiy ; her lawa are immutable, and we may be assured tbal, either for 
flood or evil, tbe same canses will produce the same effects: if, therefore, 
*twiah to command success, we must adhere to her laws, and when we 
aaoe iJioroiighly understand them, we shall be amply rewarded for all oar 
toil; difficulties will vanish, aud success will invariably attend our eSbrts. 
Previous to conimeuciog practice, our junior members should not neglect 
tke workshop ; on the contrary, it would cuulributc materially (o their 
•dnnermeot to undergo un apprenticeship of some years in that depart- 
■eot; fur inasmuch as the success of many of the works In which they 
■ay hereafter be engaged, particularly the mechanical, depend in a great 
■CASure upon the correct appticutiun of the priaciples which can be only 
tborooghly learned in the workshop, that is the place in which they must 
U studied; moreover, it will impriisi indelibly in tbeir minds the principles 
■hich they acquire from books, and induce a degree of accuracy of thought i 
•ad execution which cannot be acquired elsewhere; hence we find that i 
Mno of our greatest engineers, both of the past and present age, have 
there acquired a considerable portion of their education, and owe a great 
degree of their celebrity to that invaluable nursery for engineers. Nothing, 
therefore, can be more erroneous than to suppose that theory and practice 
Are incompatible with each other, for tliey are inlimalety connefted with 
sod depeudeot upon each other. Without a thorough understanding of 
tlie theory or principles upon which engineering is founded, it is impossible 
to carry tuem into practice without endless failures and wasteful expendi- 
ture of means ; and without the experience derived from practice, the 
principles acquired from theory will he of little avail ; both, therefore, 
iau&t be carefully studied and cumbiued in order to produce a goad engi- 
neer. Finally, composition, oc tbe art of putting ideas into simple, clear, 
•ad iotclligible words, should be studied, in order lo convey to the world 
jo&t notions of tbe measures proposed ; also an intimate knowledge of tbe 
value of materials and workmanship, in order thai he may be enables) to 
make correct estimates, upon which the success of all commercial under- 
takings so materially depend. 

CONTINEJITAL EnOIMERS. 

In mnking the foregoing remarks, I have endeavoured to confine myself 
strictly to what has been done by civil engineers in England during the 
past and present centuries ; but in so doing, I should be extremely sorry 
to be considered as detracting from, or underrating in the least degree, the 
great merits of continental engineers, or the progress which has been made 
by tbem also during the same period, and we are proud to number many 
of then among the memliers of ibis Institution. To attempt to enter upon 
tkia equally interesting and instructive subject, would compel me to tres- 



pass much longer upon your patience, wbich I fear has been already tried 
too much ; but I cannot omit remarking, that the greatest credit is doe to 
our professional neighbours on tbe Continent, for the example which they 
set in the infancy of the science, when it was so little known in this coun- 
try, and for the great progress which has subsequently been made, and the 
numerous inventions which have emanated from them. In Italy, w« have 
only lo mention the harbours of Genoa, Venice, Ancona, Civita Vecchia, 
Leghorn, and Naples ; the c»nals aod silk machinery of Lombardy ; und 
the names of Leonardo da Vinci (said to be the inventor of the pound 
lock), Gugielniini, Frisi, Manfredi, Martinetti, Fazio, Miliani, and numer- 
ous others. In France, tbe mole and docks of Cherbourg, Toulon, Brest, 
Havre, Boulogne, Calais, and Dunkirk; the canals of Langnedoc, Bur- 
gundy, and Ficardy ; the embankments of the Loire ; the bridges of 
N'euilly, Bordeaux, the Dordogne ; and the names of Bclidor, Pupin, 
Gaulhey, Bandelet, Dupin, Perronet, Prony, De Cessart, Larobarde, 
Keibel, Sgaozin, Frissard, Hatlettc, Navier, Jacquard, and others. In 
Switzerland, tbe Alpine roads of tbe Stelvio, Mont Cenis, St. Gothard, the 
Spliigen, the Brenner, Ihe Stmpton, &c. In Holland, the magnificent 
embankments for defending the country from the sea; the great Texel, and 
numerous other canals. The system of drainage, although perhaps too 
complex and artificial, is also meritorious and worthy of remark. Through- 
out Germany, the system of managing the great rivrrs Danube, Rhine, 
Elbe, the bridges across them, the canals connecting them together, as well 
as tbe roads aod mining operations. In Sweden, the docks of Cariscrona, 
and tbe Trohlhatta canal. In Russia, the docks at Cronstadt and Revel, 
the extensive inland navigation, roads, &c. In Spain, the moles of Ma- 
laga, Alicant, Tarragona, and Barcelona ; the docks at Ferrol, Carthagena, 
and Cndis;, and the Arragon canal ; and the railway system, which owe* 
its origin to this country, is now making rapid progress everywhere on the 
Continent. Neither roust we omit lo mentiou the ingenuity and vigour of 
our traosalUntic brethren, tbe United Stales, to whom tbe world is much 
indebted for their many splendid public works and useful mechanical 
inventions and discoveries. 

CoNCLOStON. 

I have thus endeavoured to lake a rapid survey of tbe different depart- 
ments which constitute the profession of a civil engineer, since the cum- 
mencemeot ol the last century, or rather, from the time of Smeaton, down 
lo the present day. Imperfect, however, as this survey has been, I fear it 
has trespassed too much up(jn yonr valuable time, although the interest 
and importance uf tbe subject justly entitle it to an extended notire, and 
would amply repay the perusal, if it bad been treated by an abler hand, nt 
even a much greater length. Looking back to the humble goal from 
which we started, a little more than a century since, and then adverting to 
the exalted pinnacle upon which we now stand, what almost imnieasur- 
ablc space have we traversed — what triumphant progress have we made ! 
In how great a degree have both public and private prosperity, and the 
civilisation of mankind, been promoted by it. Within a few years our 
profession was comparatively unknown, and the great and beneficial re- 
sults which have sprung from it were never anticipated ; now it is univer- 
sally in the ascendant, and it may be so with reason, for without prrsum- 
ing lo undervalue the merits and importance of other professions, that uf 
the civil engineer may be said to embrace everything which can tend to 
the promotion of the comfort, the happiness, aod the civilisation of the 
human race, and to be established npon principles of the very highest 
order. 

Ckimparatively speaking, only a few years have elapsed since Great 
Britain, as regards engineering works, was in a very backward stale : she 
had neither loads, canals, harbours, machinery, nor manufactures worthy 
of being compared with those of her neighbours on the Continent. Let 
tbe comparison be made now, aod we find that if we do not surpass every 
other nation we are inferior to none. And to what may this extraordinary 
change be attributed, but lo tbe progress of civil engineering? Notwith- 
standing, however, we have advanced thus far, much still remains to ba 
done. Great as has been the result, we may be said scarcely to have 
passed the thresbold of improvement It is true we feel the influence of 
our position, but this can only be maintained by future advancement. To 
stand still is to retrogade ; our career must be onward ; aud whut haa 
been done should only serve as a stimulus to greater exertions. We have 
atiU a very wide field before us ; let us, therefore, by our exertions, culti- 
vate it to tbe very utmost ; let us never rest satisfied so long as anything 
remains to be done. 

Much yet remains to be discovered in the formation, construction, and 
maintenance of harbours, ia order to afford the greatest facility of ingress 
and egress under all circumstances, without at the same time diminishing 
tbe necessary protection and depth ; — in tbe improvement of rivers, so a« 
to enable tbem to drain and carry olT the floods eilectually from tbe adja- 
cent marsh-lands and valleys, and at the same lime to render them capable 
of navigation to tbeir utmost extent; to point out the most effectual means 
of enabling ihem to discbarge their fresh waters into the sea or estuaries, 
and to receive tbe tidal waters without causing them to deposit the allu- 
vial matter held in suspension by tbeir waters, in such a manner as to form 
injurious bars or shoals; — in determining the beat form and construction of 
vessels, so as lo render them capable of giving the least resistance io their 
passage through the water, and conveying the greatest burthen or cargo 
with the utmost safety and velocity ; — in determining the best form, dimen- 
sioQS, and construction for locniuutive engines for any gauge, so as to cow- 
bioe the utmost capability of priKlucingsieam, with the least quantity of 
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fuel, and drawing the mnximam load nith the greatest relocity, combined 
with the greatest gafety aod ecoDoiuy ; — in delermioiag the proper wiiUli 
of gauge which shall ^atisry all the required coQditioa* of (afety, ecooooif , 
aod speed ; in determiaing the mosi expeditious, safe, aod economical 
ueaos of transferriiii^ goods, pasieogers, and carriage! from one line to 
aoutber, whenever a break of gauge becomes oecesaary ; — io determioiag 
the best and most ecoaamicftll mode of coQStructiag «n<l laying dowo the 
permaaent way, io such a nmaner aa to enable the trains to travel with 
safety, at the greatest speed the engines are capable of pri^duciog, vrith 
the least wear ana tear either to the permanent way or to the engine and 
carriages; — in determining the resistance of railway trains; in devising 
means for obviating the leakage by the valve io the almuspheric system; 
io discovering a substance for sealing the valve which shall preserve the 
desired coosisleocy under alt degrees of temperature ; and in generally 
iovestigatiog that system of traction, in order to remedy any practical 
defects whtch may exist, aod to ascertain when it may be applied with 
(he greatest advantage ; — in the impruvemeut aod adaptalioo of iiiacbioery 
to many new objects in the arts aod mdoufactures, and in the application 
of chemistry aud geology to our operations. 

These, aod a variety of other improvemeols, are to be detired, and are 
worthy of our particular attention and study. The steam engine itself, 
improved as it is, and wonderrul as have been the results produced by it, 
is capable of further improvements. Its bulk aod weight may be further 
diminished, both in the form and construction of the boiler as well as in 
the engine itfielf, and thus, in etf<^cl its power may be increased ; or it may 
be reserved to ns to discover the means of producing and readering sub- 
•ervieot to our purpose tome other power which sh^ll surpaas steam, or, 
perhaps, to sub.-itiiute fur it that all-powerful ageat electricity, which 
Jacubi has already attempted to apply to navigation. Obscure and diffi- 
cult as the subject may appear now, it may stilt be realised. Our inde- 
fatigable aod cutigbtened hoaorarj member, Faraday, has pointed out the 
way, aod is still proceeding to his distinguished career with remarkable 
success, aod we must not lose the opportunity of profiling by it : io fact, 
by well-directed aud combined exertions, it is impossible to foresee the 
results which may yet be arrived at. 

This Institution, which but a few years ago was scarcely known, has 
now taken its station amongst the first scientific societies of the kingdom; 
aod at its objects are secoud to none io importance, whether as regard 
their public or private utility, so must tl contiaue to duurisb and increase 
in importance if those objects be only tegitim<ilcly aod steadily prosecuted, 
la order to etfoct this we must nvit r<ddt in our exertions, there must be nu 
schism among ourselves; the lojtitutian mudt be our rallyiag point; we 
inast all work for the common good, We uiii«c contribute to its advance- 
meat, tM well as that of our professiou, by every meaas in oar power— 
whether by papers, by verbal discussions, by contributions to the model- 
room or the library, or by ihe construction of works which shall serve as 
examples worthy of being followed— in fact, in every practicable manner. 
each according to our several opportunities. 

Let the senior members, both by their precept and example, and their 
forbearance, courtesy, aud asaiitance totvardt each other, with liberal aad 
right minded seal, for the honour of themselves and their profession, point 
out to the junior members the true road to eminence ; and as they, by tho 
common lot of mortality, must quit this transitory scene, lei them be suc- 
ceeded by others fully crtmpeleat to £11 their places, and to ealargu tlie 
boundnries of ihcir profesatoa. 

On the other hand, let the junior members look up to their seniors as 
friends, and as sure guides to follow, and from whom we may with con- 
fidence seek for assistance in the hour of need; and, bitoishiug all 
JL'Hiousies or other iguubte feelings, let them rally round aud support their 
iteoiors under all oircumstances. Let thd chair of this lasiilution be an 
object of honourable ambition to the yuutigesl {graduate, as a goal to wliicti 
he may look forward as one of the rewards, and that uol the least, of his 
succeasrui exertions in his professional career. 

By thus pursuing steadily, with one vigorous and sore effort, this grand 
object — ihe elevation aud advancement uf the pru Teas too —•we shall have 
the proud satisraclioa of liudiag that utir exertiuas will be crowned wjlli 
success ; that the lastitution, as well as ourselves, will duurtsh ; and, what 
is a far nobler acliievenieat, we shall find that by removing, or, at least, 
dimiaishiag, as far as may be practicable, all physical obstacles by sea 
aad by land to the free cuinmutiicatioi) of naiioa« with each other, aod by 
the iaveotioQ of new miicltmery, or other meaas, to supply llieir mutual 
wants, we shall ultimatety understand our true interests. Prejudices aod 
natioaal jealousies will vanish, and instead of exlermiaaliug each other by 
that greatest curse of maukind— war, we shall became baund to eucli other 
by the ties of peace, and united like one great family, strtviog tojjether for 
the benefit of the human race. 



PROCEEDIIiaS or SCIEirTZFIO 800ISTISS. 



A Great Bridge. — The new railroad bridge across the Susquehanna, at 
Harrtsburg, is an immense structure. It is about 4,OU0 feet long, built 
epua the improved double-latticed plan. There are *23 spans, averaging 
173 feet each ; aud twtj arched viaducts, one 53 feet, and the other 81 feet 
long. The entire cost of this ioimcaie structure is short of 100,000 dul- 



ROYAL SCOTTISH SOCIETY OF ARTS. 

Jfarcikaa.— Djivid Maclaoan, M.D., F.K.S.C.. President in the Chair 

The following commonications were made :— 

1. " Oi ihe Principlea rnplaijed in tke Decorntion of the Rtom/or tkt 
Mfctings of Proprietors in the Commerciitl Bjak qf Scotland, Edintfurgk. 
liy Mr. D. R. Hat. 

Mr. Hay showed that there is a demonstrable truth in ornamental d»- 
sign, which coastitutes its beauty, iadepeudenlly of any fancy or whim in 
the individual to whose inspection a work of this kind is presented, and 
without any reference to what are called the styles of ornamental design ; 
and that this truth was of a mathematical oature, and so far teachable, as 
to enable the decorator to produce perfect symmetry of furm aod haroMMij 
of colour in almost iniiaite variety, without copying or even imitating the 
works of others. Thus pruriug ttiat we might have a style of decorative 
ornament belongiag exclusively to our own country and our owo period. 
He showed also that the beauty llius produced didered from picturetque 
beauty, io so far as the former is teachable, while the latter is exclusively 
the province of geaius. In doing this, he referred to the immense quaatity 
oT counterfeit high art produced at the present day, and the bad effect* of 
ingmfling this counterfeit upon oruamtintal design, instead of ioculcatiog 
Ihe first principles of symmetry of form and harmou; uf colour, He poinUsd 
out what he conceived (o be the fallacious proceedings of the Goveromeot 
Schools of Design io these respects. 

Mr. Hay next referred to the appropriateness of various kinds of orna* 
mental design, and held up to ridicule the egregious blunder cominilled by 
the German decorator, Herr Sang, in the piazza of the Royal Exchange, 
London, who, instead of following up the architect's idea uf massifq 
strength, or referring to the use of the edifice, has bedecked it with a sp«» 
cies of (ornament .' ) at once nieaoingless, flimsy, and faolastic. He tbeo 
prticeeded to show that the decorator ought, on all occasions, to endeavour 
to follow up the original idea of the architect, and impart the same feeling 
by hij colouring, that the latter had imparted to the general cuosiruction 
and architectural decorations, which, although now generally fiuished in 
Jath-nnd-plaster work, imitated, in their configuration, either the marble 
employed originally in the classical styles of architecture, or the wood em- 
ptuyed in those of the middle ages. He ihea showed that the imitating uf 
marbles and woods was closely allied to higli art, and the prejudice agaisst 
these species of imitative art arose from its being often employed in churches 
and otber public buildings, which are geoerallj pwiuted at the lowest esti> 
male, and consequently exhibit this branch of the decorative art as per- 
formed by the lowest grade of artists. 

In respect to the principles adopted in the style of decoration employed 
by Mr. Hay on the ceiling and walls of the room appropriated to the meet- 
ings of the proprielors*of the Commercial tiaok uf Scolland. he showed that 
it depended fur its beauty simply upon a combination of geometric with 
chromatic harmoay, being the practical application of a theory which had 
met the approval of Sir David Urew^ler^ who had also suggested its appli- 
cation to the decorative arts. Mr. Hay, in referring Co the great hall of 
the Society of Arts in Londoa, where he bad first introduced this oew style 
of decorative painting, said, (htit its. being in that case necessarily confined 
to the cetliflg. did nut put it fairly to the test ; but that the walls as well 
as the ceiling of the proprietors' room in the Commercial Uaak tieiag de< 
corated in this way, that apartment might be said to be the^r«< in whtoh 
this new style had been properly eihibtied. 

Mr. Hay exhibited two finished specimens of the work, with five es- 
plaoatory drawings. The first speoimeo was that applied on the ceiling 
panels, aad arose out of a diagram in which the equilHter«l triangle and 
circle were barrnoniounly cumnined. Tho secoud specimen was itiat of 
the pattern applied on the walls, which he showed arone from the combina- 
tion of elliptic bands. Hath these specimens represented mo-Miic or inlaid 
work, composed of iapi4 tazHli, gold, giutto-antico, aod rosso-aad'co, while 
the five explaoatory drawings showed the simplicity of their couatrucUon, 
and Ihe nature of (heir harmony. Mr. Hay referred to a work upon oroa- 
mental deaigu, which he published some years ago, for more ample details, 
and concluded his paper by referring to the ornamental decoration of the 
title-page and dedication of the Art-Union Joitmaf, as examples of the low 
slate of that art in the metropolisi and how mach still remained to be doiw 
for it even there. 

2. " Drawing* t^ a Patent Atmotphtrie Raiiteaif Valce." By Petek 
Fairbairn, Esq. 

This valve seemed Io be admitted to be perhaps the most perfect of the 
kind yet invented. There is no htuge and uu uecessity for greaae to fill up 
the chinks of the valve. The valve ttaelf consists of strata, so to speak, of 
d I He rent substances : — 1st, iron, strung but gently flexible, occupying the 
lower portion and tilling neatly the longitudinal cavity of the exhausting 
tube ; 3od^ vulcanized india-rubber, a little larger, so as to overlap the iroo; 
Srd, wood, to press down upau the india-rubber, but leaving the sides ol 
the latter free ; 4tb, strong leather fitting the top of the flange of Ihe tube, 
which it ground flat, to receive the sides of the leather, thus giving along 
with the india-rubber a double security to the vacuum ; and 5th, a band of 
iron agaio, broader tham the leather, and beading down at the edges so as to 
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proteci It. The fnner and outer bands of iron are the portions of ihe valve 
on which the wherls act in opi'uiog and closing it. The whole valve is 
lifted out of tl» »rat by liie inner vs heels during ihe passage of Ihe piston, 
■ nd ia a^BiQ reykced in it by one of the outer wheels. It was 8l«ted that 
tbe fpeoficaliou bad been enrolled in October last. 

f- S. •* Imprortnuntt in Railway Carriagti." By Mr. James Wicbt. 

Mr. Wight exhibited a full sized drawing of bis proposed carriage 
be«lf, having the tire at ao angle of 45 degrees to the ratU, entirely ob- 
i«liDg the rubbing and shearing friction of the present wheels, while the 
is suctiined by the second set of spokes canvfrgingat ihe upper jour- 
tbe axle, perpendicular to the rail. Ilia proposed conical form re- 
fer tbe periphery of the driving wheels was also exhibited, adapting 
teetves to ihe curves over which they pass, and moving freely round 
wilboat any slipping of the wheels, or twisiiug of the axles, reBuUinp from 
iKf ir iirri>.etit forni ; and entirely diiipensiiig with Ihe clumsy artifice of 
he rails from the locomotive, designed to assist Ibeir sliding when 
>;: a curve^ — a property tbe rcTerite of which ia of the utmost im- 
poriaoce to the utiliiy of the locomotive. He aUo suggested an improve- 
sieot io the mode of traction, by appending the drag hooL at the head of a 
sbgle buffer rod issuing from the rentre of each carriage, in place of one 
, flnm edcb tide as at present, iho end of each rod being made Co cumpre- 
brad two convex springs, which are placed under the centre of the carriage, 
fo Ibat either in the trarliun or propulsion they are compressed simulta- 
■eooslj, and tbe concussion is sustained at the centre of the carriages with* 
ool the slightest tendeocy to throw ibem oiT the roils, 

April 13.— George Tait, Esq., V.P., io th« Chair. 
Tbe following communicatioDS were made; — 

1, " iVrir Method qf VenliUiting Public Buildinei, Churches, Schools, 

Kliog-honses, fitc, by means of Hot-Water apparatus placed at the 
if ibe building, for extracting tbe exhaled air;" — eucce«sfully em- 
il to ventilate various buildings. Designed and applied by Mr. Ro- 
BrrcHiE. 
, Ritchie gave a short acconnt of the melhoda which have been 
MwuaiJy employed in ventilating buildings, and showed that, aj the object 
^ ms to induce a current from a diflTerence in temperature, the plan lie had 
H^^BVriouB communications suggested (1843'4), of oinking use of the heat 
^^^^nut water or steam, aflbrded a safe and efficient roediuni for extract- 
^HJIPk exhaled air from apartments. He had since had several opportu- 
^Kiues of carrying his views into cflect io large buildings, and the result has 
^^ftres c{uiie aiicceattful. He then described the method be bad adopted at 
the Justiciary Court-house, Glasgow, and elsewhere. A powerful bot- 
,, water apparatus of patent tubes — raised to a high heat, and supplying 
itrnaelves with water — is placed in a small chamber at the roof, and if 
httted by a furnace placed at the basement of the building. The appara- 
Ins acts as an artificial fire, and from the rarefactioo of the air within the 
cftamber the exhaled air from tbe apartment to be ventilated is drawn to- 
Wuds it, through tbe ventiducts formed over the ceiling, and rises or is 
eipelled through an elevated chimuey or shaft into the atmosphere — the 
healed current being protected from llie action of the wind by means of 
IstBcapa or screens. 

■ Mr. Ritchie showed the arrangements he had provided for the regutatioo 
^^Ur control over the velocity or movement of tbe air in the room. H« 
^fkoioled out, amongst other advantages of this mode of ventilation, that it 
^PVss free from all risk of fire, as the furnace might be 50 ur more feet from 
tbebraletl chamber at the roof; that the air within this clwimber admilted 
•f simple means of increase ; that there was no risk of tbe rellnx of the 
nluUed vapours, and, even were it so, these conld, by no pos^ible meaits, 
be mixed with the products of the combustion of luel : ihttt the apparatus 
WIS simply managed, and the expense not greater than other plans iu u»e. 
He likewise showed Ihe necessity of combining, with every plan for ex- 
Incliog the exhaled air, an adequate supply of fresh air — that buildings, 
•belber bested with or wiihuut open liri's, shimld have the meaus atTordcd 
broblAiJiiog a continued supply of moderittely warmed air tn wiuler, to 
rsplai n that which is vitiated by respiration and gas, or which goes off by 
c^neya. He showed the plan he bad adupted for warming tbe Court- 
knse, GUsgow, and the Cumuiercial liank, Edinburgh, with simple hot- 
■•ler apparatus, which afford supplies of fresh iiir, duly regulated iu (em- 
poalure and humidity. He concluded with pointing out that the princi- 
^of Ihe veaiilaiJoQ descril>ed was equally upplicable to domestic as to 
pntlic buildings; that a great many ruums might be veutiUled with Uie 
3jr:i(. liot-waler apparatus placed at ibe roof, and healed al Ihe basement; 
VuM the architect (W. Nixon, Esq.) fur the New Police Buildings, Edin- 
burgli, bad adopted this plan for vxlracting Ihe exhaled air from the cells 
tad other rooms; that whole tenements (so important to salubrity) might 
tboa be ventilated; for llie capabilities of ibe paleiil iscrew foint apparatus 
taaa sucb, when combined witii tbe ingeoiau!!i ») stems uf cuotinuous circu- 
it ibat as much GOOO feel of pipe caa be healed with oae bmall fire. 



f. •• Improrcd Chimney Cant or Fund- Ex pulton," for the Cure of Smoke 
Md Blow-downa io Chimney >. Uy Mr. James Sticwaat, jun. 

The principle on which these chimoey-cans are invented, is to prevent 
the Inoouvetueoce of smoke being sent back into apartmeots by high winds 



or by change of wind; and to have Ibe construction of the chimney-cans 
such as to improve the diaoght, and to present no obstacle Io tbe fre« 
egress of tbe smoke, oor to Ibe cleaning of the vent; while, io ordinary' 
circumstances, no undue accumulation of soot can possibly arise. Tbe 
cans being staiioaary, are less liable to go out of order than tbe moveable 
ones in common use. Mr. Stewart stated that their operation had been 
quite successful, and that they had cured of smoke rooms which before 
bad scarely been habitable. These cans can be made io galvanised iron 
from 2Ss. to 308., or in clay for IDs. tid, Tbe valve is fixed on the chim- 
ney-lop or can, (o prevent back smoke or dowo-draugbt, and is operated 
upon by a wire or chain from the fire-place. 

3. ^* Sf\f-acting Cart-Drag or Break" which is worked by tbe Horse 
itself. By Wiluam Rutherforo, land-steward to Ihe right honourable 
Lord Douglas. 

This break can be fitted ap^ oo any iwo-wbeeled cart or coach, with 
shafts, at a very moderate expense, from the simplicity of its Dachinery. 
It consists only ol the following parts: — Two wooden rubbers, applied 
io front to the rims of the wheels, are connected wilh each end of a cross- 
bar uf malleable iron. I^ inches deep and ) of an inch thick, placed at 
right angles Io tbe shafts, nod horizontally, below the body of tbe cart iu 
front of the wheels. This cross-bar is held in its place by keepers of iron 
attached to tbe outside of each shaft, leaving abont 3^ inches of space for 
fht; cross bar to move backwards and forwards, so that tlie rubber may be 
t'asily withdrawn from or applied to tbe wheels. To the cross-bar are 
attached two iron rods, |ths of ao inch io diameter, running each below a 
shaft, and parallel io each other. Tvru keepers retain each rod below its 
shafi, and allow it to move freely backwards and forwards. A btwk ia 
attached to each rod about two inches from tlieir ends, so that wbeo tbe 
horse is yoked by tbe ahotilder and back-chains in the usual way, the back- 
chains are attached to Ihe boohs. The horse has tlios tbe power, wheo 
urged by the toad behind, on a steep incline, to press back the rubbers 
upuQ tbe wheels, and retard their progress to any extent desirable. When 
the robbers are nut required Io act, such as when tbe horse is pulling for- 
ward 00 a level, or gomg up an iucline, the break is kept from touching 
Ibe wheels by a spring fixed behind the crossbar to which the rubbers are 
attached, aud pressing that bar forward. Fioally, two small keepers and 
bovkjt, at Ihe ends uf the rods, are used fur the purpose of preventing their 
molioD wheo backing the cart. 

4. " A new Regulating Index for the Pendulum." By Mr. James 
M'EwAN, watchmaker. 

The bob of the pendulum is made ia two halve:!, being hollowed ia the 
centre, so as to admit a coulrate wheel, carrying oo its art>or an index-band 
wUicli points on a dial-ptate in front of the bob to the words fast ur slow; 
tbe uuL at the bottum of ihe peodulum being toroed, it acts on the wheel by 
a piniuQ, and thus any person who has occasion to regulate the beat of the 
peudulum can see by the index-hand how far be raises or lowers Ihe bub. 
Of ctiurite, Mr. 3I*£waa intends this merely for common domestic clocks, 
and not fur tine lime-keepers, whose rute would be affected by the mere 
moiiua of tbe index-haod round the dial-plate of tbe bob. 

5. " An Aheofar H<tmorrhage Ccmprttt," for suppressing undue Bleed- 
ing, resulting from the Extraction of Teeth, couslructed by Dt. Robcjit 
Reid, deatihl, was exhibited. 

6. Specimens were exhibited of Mrs. H. Marshall's " Patent Intonaea 
Ctmetttf" tiie iovtulor slating that alihaugb only balf-an-inch thiek upon 
tbe lath, its capabilities of resisting fire were very great, aod indeed, might 
be su bjecled to a trial by fire fur a considerable time, while tbe lath behind 
it, and io contact wttb it, would scarcely be singed. 

A ist of Prizes to be offered for Session 1B47-S was submitted by the 
Council aud approved of, and ordered to be prioted and advertised a* 
usual, (See Advertisement.) 



SOCIETY OF ARTS. LONDON. 
March SI— Wu. Pole, Esq., F.£.S., V.P., in tbe Chair. 

M . RlCARDU, Esq., gave an accoant of bis ** Indicator /or ascertaining 
the Speed of RuUwntf Trains." The machine cuusists of a pair of govern- 
ors, to which luuliuu IS given by meaos of a baud working on a horizontal 
wheel, attached to one of tbe carriages ; as the speed of the trait: increases, 
tbe governors fly open and pull round a baud, which puiuls out, ou a gra- 
duated dial, the number ot miles per hour at whicb ibe train is traveUing. 
Tbe governors are prevented Irum flying open wilh a Jerk by two pieces uf 
vtilcanized iudia-rubber, whicb lengthen gradually as the speed of the 
train increases. 

The .Secretary read a paper by Mr. T. R. Crampton, " Oi» the working 
oj hiss large-wlitri narrow gauge Locomotive Engine^ the ' Namar,'" for Ibe 
desjgu fur which hu lust sessiuu received the Society's Gold Isis Medal. — 
Tbe author having made some remarks on the statement put forth by him 
last year, as to the advantages possessed by an engine built oa his princi- 
ple over Ihufte on the old plan, proceeds to give tbe foUowiog aocouut of 
the Namur:— 

21 
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The Namur i« a tix-wbeeled engine, with tbe whole of the working 
parts oiiijiide. 

Dittineler of th« driviog wheels . 7 fl. io. 

do. Buppurtiax do. . . . 3 ft. in. 

Dittaaoe b«lwc«n centre of the extreme wheels 13 ft. in. 
Diftiiieter of cylinder . . . . . fi. IC io. 

Length of stroke . . . . . ft 20 ia. 

Number of tubes .... i>j2 

Length of ditto , . .lift. in. 

DiAmeter of tubes, oatiide . . o fi. 2 in. 

Leoj^th of iire-bux . . . . 4 ft. 3 io. 

Breadth of ditto . . . . . S ft. .5 in. 

Area of re- grate 14 A. A in. 

Harfare in fire-box . , . . 62 ft. in. 
Surface of lubes, inside .... 9:^7 ft, Q in. 
Total surface ftgo ft. in. 

This engine is constructed for the Namor and Liege Railway, and has ran 
on the Loddoo and North Western Railway, with every variety of train, a 
distance of 330t) miles. In the conrse of the experimentj tho followjac 
speeds hare been reached :— With a train of trucks loaded with coke, and 
wei{;hing 80 tons, exclusive of engine and leader, &1 miles per hour on a 
level;— wilh a train weighing 50 tons, fi2 miles per hour was attained, 
between Tring and Wolrertoo. But the moiit severe test ao engine can be 
put to is when it has no train behind it: an experiment of this kind was 
tried with the Namur,— Capt, Addington, inspector general of railways, 
and Capt. Simmonds, his assistant, being on the engine at the time, with 
which a speed of 75 mihs an hour was attained on level ground, going 
roond a curve between London and Harrow. The speed was taken by 
Captains Addington and Simmonds, and both were perfectly satisfied wilh 
its steadiness at that rate of speed. A second engine is building for the 
North Western Railway with 8 feet driving wheel*. — The author concludes 
by ofTeiiDg, at an early dale, to furnish an account of the expense of work- 
ing the engine, and the consumption of coke, water. Sec. 

Mr. HARiiiNG observed that Mr. Crampioa had done perfectly right by 
increasing the dimeosioos of the Gre-grate, for while the Ueatiug surface 
of the ordinary engines has been quadrupled, the lire-grate has not been 
increased SO per cent. He considered that the experiments, as far as thej 
had gone, were quite satisfactory. 

Mr. .M'OiMNELL considered that the engine had performed very well}-— 
and that Mr. Cramplon might congratulate himself on hiving lowered the 
centre of gravity, and increased the area of the fire-bars and the sixe of 
the driving wheel. 

April 14. — Thomas WiNcwoRTR, Esq., in the Chair. 

The secretary read a communication from Mr. W, C. Fuller, on fail 
" Vulcanized India- Hiibber Buffers for Ruilwai/ Carriaget," The invention 
consiAts in substituting a series of rings of iodia-rubt)er, separated by iron 
plates, for the urdinary spiral spring. The bulTer-rod passes through the 
centre of the rings, and ia protected from being bound by the india-rubber 
when compresried, by means of a conical flange affixed to the iron plates. 
The advantages which this inveolioa appears to possess over the ordinary 
springs are — great redactioo in weight — less liability to get out of order — 
greater facility of increasing or decreasing the power of the spring — and its 
ready applicability to carriages already constructed, without inoreaaa of 
cost. 

Mr. RiCARDO wished to know what wootd be the compression of the 
buffer uaiJer ordinary circumstances— supposing Ibe length of the india- 
rubber employed tu be 3 feet i 

Mr. l-'iiLtF.n stated, (hat the length of stroke required for the bafler is 
from 10 to 13 inches ; that the ordinary strength of the present springs Is 
from 3 to 3 i tons ; that is, 3 tons reduces the circular spring to a dat^ 
while the India-rubber is capable of resisting from 5 to 50 loos. 

Tbe next communication read was by Mr. Pnri.ip Palmer, ** On the 
AppiicatioH of Crown Gla$s Metal io the MaHx/uiture of carwus Domestic 
m»d other Articles." — The author commenced his paper by stating, thai be 
did not intend, on the present occasioa, to claim the alteatiou of lli« Society 
to works of art iu glass, hut tu such as are of recent manufacture, and 
have arisen out of tbe repeal of the duty on that material. Before the re 
peal of the duty, crown glass was only used for glazing windows and for 
prials, while tbe various articles for the table were made from ttint glass. 
After describing the dilFerettce of manufacture employl^d ia the crown aud 
flint glass, he proceeded lu enumcrHle »ome uf the articles which are cow 
being made of crown gloss, and which were never tKfare made of glass; 
among them were tbe following : — A glass dairy pan, for setting of creani ; 
the advantage of using glass, instead of zinc, tin, or lead, is its producing 
a larger quantity of cream — equal, it is stated, to from 30 to 50 per cent. 
The next articles eaumerated were propagating glasses, for horticultural 
purposes; these snpersede the use of metal frames, bee and grape glasses, 
cucumber tabes and seed protectors, pantiles for roofing, and for domestic 
purposes, glass pipes, pickle jars, rullmg-pius, pastry pans, Jugs, &c. 

Tbe author having also shown the application of crown glass for coloured 
railway signal lamps, concluded by stating — " That the success which has 
attended the exertions of the flint glass manufacturers, and enabled tbem to 
produce their briltiaat specimens, will (lie fears) mtike these humbler sam- 
ples appear dull and uniaterestiog, until their dteapneas and applicability 
shov in what their advantage coaiifts." 



April 2\. — ^Dr. Rogit, Secretary, V.P., in the Chair. 

" On the ^fami/acfure ((f Shell Cameot." By Afr. Grav. Six ipecimeni 
of shells with the cameos cut upon them were exhibited. 

The author commenced by stating that the ancients formed cameos by 
engraving figures in low relief on different kinds of silicious stone*, and 
generally selected for that purpose those which had layers of different co 
lours, so that the figures, or different parts of the same fibres, were of 
divers colours. Such cameos are now made in Southern Europe and it 
France, where this art has lately been attempted to be revived ; but the 
hardne«s of the materials require so much lnhour to be employed ia their 
fabrication, that they are too expensive to come into general use. 

Numerous attempts have been made to sobiUtute various materials, such 
IS porcelain and glass, for the ancient cameos, but their great inferiority has 
caused them to be neglected. The best, and now moit used, substitutes are 
shells, several kinds of which afford the uecessary differenca of colour, and 
are, at the same time, soft enough to be worked with ease and hard enough 
to resist wear. The shells now uied are those of the flesh-eatiog Unirah^ 
which are peculiar ss being formed of three layers of calcareous matter, 
each layer being a perpendicular lamina, placed side by side. Tbe cameo 
cutter selects those shells which have the three layers composed of different 
colours, ai they afford him the means of relieving bis work; but tbe kin< 
now employed, and which ex|>eriencc has taught him are the best for his 
purpose, are, tbe Bull's Month, the Black Melmet, tbe Horned Helmet, and 
the Queen Conch — the two first are the best shells. After detailing the 
peculiarities of theu; shells, Mr. Gray proceeded to give an account of the 
progress of the art, whicit was confined to Koroe for upwards of 40 years, 
and to Italy within the last 20 years, when on Italian commenced it in Paris, 
and now about 300 persons are enipluyed in this branch of trade in that 
city. The number of shells used annually, thirty years ago, was about 300, 
the whole of which were sent from England, the value of each shell in Rome 
being thirty shillings. To show the increase of this trade, the number of 
ahells uied in France last year was nearly as follows : — 

Bulli's Mouth, 60,000, at ave rage price each, ls.Sd. .. £6,400 
Black Helmet, 8,000, „ SO.. 1,800 

Horned Helmet. 500, ., 2 6.. 60 

Queen Conch, 12,000, „ 1 2| .. 700 



4 



( 



100,500 sbflU JCB.'JGO 

The average value of tbe large cameos made in Paris is about six francs 

each, giving a sterling valne of £32,000, and the value of the small cameos 

ii about i;8,000, giving a total value of tbe cameos produced in Parts, for 

the last year, of £t0,000; while, in England, not mare than lix persons are 

employed in this trade. 
The thanks of the meeting were presented to Mr. Gray for bis eommoni* 

cation, and to Mr. John Turner for two specimens, which he presented to 

the Society for its museum. 
The second communication was " On a meant qf rendering Scutphmd 

Sandstone imperviosu Io the effectt of our ehangeabU eUntale and kumid 

atmotf/here." By D. K. Hay, Esq., 

Tbe author, after stating the nature and structure of the varioos sand. 
■tones, the causes which operate upon them aud separate the particles, and 
the plans usually retorted to for preserving marons' work from the injurious 
action of the air, said he had found that tbe ordinary process of saturating 
the sandstone with Unseed oil was ineffectual, and having occasionally lued 
beeS'Wax as an ingredient in paint, and knowing from experience that it is 
impervious to the blanching or oxydiAing infiuences of the common atmo- 
sphere, be considered that if applied to sandstone, it would render it very 
durable. "I believe (observes Mr. Hay,) that it has been used by the an* 
cients in securing their fresco paintings, by rubbing it upon iheni, and fa- 
cilitaling its absorption by the application of hot iron, aud a similar appb. 
cation hat been recommended in modern times in respect to sculptured 
marble ; hut such a process mu&t be very uncertain as to its ethciency, in as 
much as the absorption must be very partial aud unequal. The plan I would 
recommend is applicable to statiief, vases, and alt sculptured architectural 
decorations — namely, a trough of suitable capacity rouit be butit of brick, 
with a furnace under it, and the trough filled with sand ; place among tbe 
sand, at one end of tbe trough, a vessel made of tin or copper, and of the 
rtquisite capacity, into which put spirits of turpentine or naphtha and bees- 
wax, in the proportion of two or three pounds of tbe latter to a gallon of 
the former, according as the stone to be saturated is more or leas porous. 
Keep the furnace burning until the sand has become aulBeiently hot to dis- 
solve the wax amongst tbe oleaginous or bituminous spirits in the tin or 
copper vesiieL Place the stone to be saturated in the unoccupied part of the 
trough until it becomes of a temperature equal to that which has dissolved 
the wax, and if the capacity of the vessel admits, let the sculplurod itoot 
be immediately removed from the sand and dropped into the adjoining vea* 
tel, when, in a few seconds, it will absorb a snfficient quantity of the wax, 
held in solution by the spirits, to prevent the humidity of the atmospbert 
ever acting upon it," 

An interesting discussion took place after tbe reading of the paper, in 
which Mr. flay, Mr. Tenusnt, Mr. C. 11. Smith, Mr. Crace, and scTeral other 
scientific geutleoien, tuok part. 



THE CIVIL ENGINEER AND ARCHITECFS JOUllNAL. 



155 



ROYAL INSTITUTE OP BRITISH ARCHITECTS. 

AprUM. — The followin^paper on the important puWlc iiucttion of " Ven- 
."And how far it may be rendered compaisory by legUUtive enact- 
ttcata, waa read by Mr. J. Totkbei. 

Tbe author commenced by stating, that the retult of the eitended toTet- 
ration*, >o long conducted by the medira! profession, into tbe natare and 
tment of diuaie, demonstrated that the great duly of every man was to 
TT out preventive meuareft. English people seemed to be but Utile 
iwar« of the large amount of disease by which man at the present time ia 
d ; and yet the details in Lord Morpeth's recent speech, the returns of 
'giatrar-Gencral, and statistics from 'various sources, sbnwed that among 
diaeaM was the rule, and b^'alth was the exception. Let it be con- 
' tSnmlty repeat/>d, and never be forgotten, that one.fourtb of the children 
born in England die before tney reach their fifth year ; and out of 49,089 
people who died in London iu the year 1846, 22,275 were carried off before 
they reached the fifteenth year; and only 2,241 died of old age, which 
BeertiaaTe stated to be the only diiease natural f* man. In addition to 
this, it mujt be known that, as a general rule, when the tindy is examined 
after death, whether of a child or adalt, one or more organs is found in a 
itue of disease : a fact which induced a pliynlcian to state that he looked 
«pon every adult he met in the streets of I^ondon as a walking museum of 
Dorbid anatumy. If the cause* of the 49.089 deaths in 1846 be examined, 
it will be found that the enorinoaa proportion of 14,368 was from diseases 
of the organs of respiration. Now it has been shown that the great source 
of tbca« diseases waa the respiration of impure air. To suggest measures 
for the reroo%al of tliis great evil, and to prevent some of the most di!itreis« 
iBg diaeaaes to which mankind is subject, was his object in responding to tbe 
requeat of the Society that he would df-liver the present address. 

Mr. Toynbee then proceeded to consider the subject in its various bear- 
Ingi. In pfoof of the necesaily for ventilation, he stated that it was of 
pe»l imp<»rtance that air should be continually in motion ; for, like water, 
.. when stagnant, it became offensive and injurious. This was accounted for 
M^h^lB fact, that the air always contained a large quantity of animal and 
^^Bjl^pble matter in the form of tlie ova of infusoria and the seeds of the 
^^^^^ •r».'f fable organisms. But the act of respiration was the great cause 

■ ' rioratiun of the air. The air in the lungs waa exposed to 

■ ijo of cells, baring a surface eqnal to thirty times that of the 
^ tNid;; so that during respiration the air was deprived of oxygen, and became 

loaded with deadly carbonic acid gas, and was rendered totally unfit for ft 
second respiration, being in reality no longer atmospheric air, hut a poison- 
oiic gas. A second causf of the deterioration of tbe air is the combustion 
of lamps, gaslights, candles, &c. A single candle is nearly as injurious to 
Lbe air la a human being : two fourteen-hole argand buniers consumed as 
moch air aa eleven men. A third source of atmospheric impurity is the 
vapour, loaded with animal matter, given off from the lungs and the skin: 
each of these parts pours out an ounce of fluid every hour ; so that, in a 
(barch contiining 500 people, twelve gallons of noxious fluid are given off in 
two hour*. A fourth source of had air in towns is the large quantity of 
deromposing animal and vegetable matter left to give off its effluvia; and 
the difficolty there is in the renewal of tbe air iu towns by means of the 
viada. on account of the vicious mode of their construction and their large 
tux. Ia reference to the imputUy of the nir of London, Dr. Mantell states 
that vanoas classes uf iofiuoria, wMc-h he was in the habit of keeping alive 
to hij house at Clapham, all died in London ; and it ia well known that 
scircelT any plants will live in Ix>ndon. 

It waa then stated that certain diseases were distinctly traceable to the 
ibsence of ventilation — namely, fever, consumption, scrofula, deafness, and 
that moat fertile origin of numerous diseases, the common " cold." It waa 
ibowD that 120,000 people in England and Wales are always slowly dying 
^H froD oooaumption ; that there is doulde the amount of this disease amniig 
^H'Ja<door than there is among out-door labourers ; that it was more frequent 
^B among women than among men ; that in 1839, out of 33 millinera who died 
^K is London, 28 died of consumption. 

^H Mr. Toynbee then declared that, up to the present time, the subject of 
^H teatilation had been entirely neglected in tbe construction of rooms, housea, 
^V'lnrna, and cities ; that the greatest injury had been inflicted upon mankind 
^r by tbia neglect ; and, as the population increased, and towns became larger, 
I the evil must become greater, unless remedies were at once carried into 
f effect. Under these circumstances, until society slionld be sufficiently in- 
formed voluntarily to secure its welUbcing, it was the boundea duty of a 
1 lorerameut, tbe enlightened guide of its people, to suggest uieaiurex, and 
I see them carried out, to preveut the large amount of misery that the absence 
of TCntilation was producing. The important question, then, was — How far 
eoold Goverament interfere with advantage in cuforcing plant of ventilation 
by legislative enactments ^ 

Mr. Toynbee then submitted the following proposilioni, for the adoption 
of Coveromeot, to the consideration of the Institute : — 

1. That no living, sleeping, or work room shall contain lest tbaa 144 lu- 
ptrfidal feet, or iball >» lest than 8 feet high. 

2. That such room shall have one window, it leatt, opening at the top. 
S. Also an open fireplace. 

4. Th*t in every living, sleeping, or work room erected in future, iom« 
■etbod tball be adopted of allowing tbe foul air to eacape from tbe upper 
fWt of tlie room. 



He then pointed out the practicability of carrying out this provision, 
ctttier by tbe introduction of Arnott's valve into the chimney, tbouiands of 
which were at this time in operation, and which might also be adapted to 
existing chimneys, without fear of smoke, by the addition of a «iniple con- 
trivance which be described ; or a distinct channel might be made for tbe 
purpi»se. 

5. That every such room erected in future ihAll have some meant of con> 
tjiiually admitting fresh air. 

6. In every public building ia which gaa is used, to insist upon tbe ute of 
plans to carry off tbe products of combustion, and not to allow Ihem to 
escape in a room. Various plant having this object are in operation in 
hundreds of shops, and may be teen in many shops in Regent-street ; by 
their ate not only are tbe goods in the shop saved from injury, but the 
health of the people is improved, tie was happy to bear that in Covent 
Garden Theatre not a particle of tbe products of combustion from the ga« 
waa alluwed to enter the theatre. 

7. That alt churches, schools, theatres, workabops, workhouses, and other 
public buildings, shall adopt such methods of vculilation as are approved by 
tbe Medical Officer of Health. 

Mr. Toynbee pointed out how the&e desirable objects were to be effected, 
and showed that every bouse and room must be so arranged that it can he 
supplied with fresh air, to replace tbe vitiated air which has been removed. 
Frof. Hosking had carried out these plans in every part of his house ; and 
until they were general, the diseasea dependent upon the want of ventilation 
most be a scourge to society. He observed that in all tbe stables now 
erecting, admirable plans of veatilatiua were adopted. Having given this 
subject deliberate consideration, be had arrived at the above conclusions ; in 
which, among many other*, he was supported by Dr. Sutherland of Liver- 
pool, and Dr. Guy of London — iwo of bis many fellow-labourers in the 
public-health cause, whose enlightened ioteliigeace was only equalled by 
ihffir benevolence. 

In conclusion, he stated that the various Health of Towns' Asaociatiooi 
were at work heart and soul, instructing tbe masaes of the people as to the 
best means of promoting their physical welfare — a labour in which every 
enlightened man should join. And he felt that if government would lend 
all liie aid in its power towards carrying out sanitary measures, not only 
would an enormous amount of misery be saved, but an extent of bappincat 
would be gained of which we bad at present only a faint idea. 



INSTITUTION OF CIVIL ENGINEERS. 
March 23. — Sir J. Rennxe, Prcaideat, in (he Chair. 

A paper was read " On tke VentUathn of Hfines." By Mr. J. RlCH<tR]>- 
SON. It dwells ut »uuie length uu Iho preaeot metliuJs of veulilution und 
the abjectiona to Ibem, iilusiratiog the positions by quotations from tbe 
best autlioritieft uu the subject ; nil uf which Wf nt to show, that in apite 
of all tbe care and atteutiou ihut bad been given to tbe queslion, all Ibe 
skill of Ute cngtoeer, and the introductiuo of the safety-lamp in 1816, the 
loss of life had been (;realer since (bat periud tbun it was in a uorreapoud- 
ing period previous to its intruducuuu. TIih inml not be charged entirely 
to tbe tamp; for although it might have rendered men bolder, and induced 
(hem to trust too much to it in venturing iuto those pans of the miues 
which formerly would have been ubuudoued, »iill it must be borne in miad, 
that as tbe coal was got at greater depths aud distances from the shafts, 
the veatiUlion becomes more ditBcull ; and, from the greater number of 
persona emyloyed iu one mine, if an uccideut did occur, tbe loss of life 
was greater in proportion. Ttie author then entered into calculations, 
ehowing that tbe dimenstoDS of the " upcast shaft" should in nil cases be 
increased, in proportion to the augmented volume of tbe air from tbe es- 
patisiun of tht^ higher tentperalurf at which it leaves tbe mine after tra- 
versing ail the paAnages ; and if this were {tlteoded (o, not only would the 
geotral ventilatioo be better, taut in the event of no accident occurring by 
an explosion, or the derangement of suine of the air-pHSBages from finlia of 
the roof, ^c.,an extra power could be applied, which would ut any rate 
preveut a portion of the frightful loss of hu matt life which now occurs. 
The cooclusiuo drawtt, however, was, Ibat in almost all cases it was the 
culpable neglect uf, aod not the waut of means of prevention, tbat caused 
the desifuctiun of bealih, life, and property io the mining operatiuna of the 
kingdom. 

Tbia opinion appeared to be participated in by all the speakers, in tbe 
discussion which endued, and in which the interference of guverninent by 
legislative eoactments, with respect lu methods of ventilation, was ueverely 
deprecated. It had become fashionable now, whenever a difTiculty oc- 
curred,, to recommend "legislative eoKCtment" as an universal panacea; 
aa if a committee of tite house, or a body of commisaioaers, none of whom 
probably possessed any practical knowledge of tbe subject, could at once 
fall by inspiration upon tbe methods of prevealion or cure wbich had to 
long eluded the careful iuveati^aliua of scientific and practical men, whose 
time, talents, and fortunes, had been all devoted to the subject, from that 
great ioceotive to csertton — aelf-intere«t. When the example of foreign 
couniries waa quoted, it should be at the same time ahown m how backward 
a stale ihey were in engineering, io iiiining, in commerce, and, in fact, in 
ever) thing with wbich tbe government interfered, as compared to the high 
atale of perfection arrived at m this country, where there was outhing, for- 

21* 



THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 



[Mat, 



Tbc UK t 



lunntfly, tittt riiiiiprtilion to urge msDufiiclurvrB and miners to brinfctbeir 
lirtMliicr to Mtxrkrt of the best quality and at lhecbeapp«t pus^ibte rate. 

lUttnh 9i>, and Ai'rit IS. — The di*cu«iioo on the above paper was coo- 
||NU«d titroiifili holli ih«<Ke nireLinirs. <» the eicIatioA ofaoy other eubjects. 
Tbn m«'thmU of Tentilmtoa in me in the mioiag districts were fully de- 
•vrdied, and ibair peeullaritiea diacucsrd. The causes of accident by ex. 
plotliMtn, nnd thp f«tii%i>«|aeot ebok«-danp, were inquired iolot «od the fit- 
fihod:! of pretfotioQ or care was drbated upon. 
.: the air Mat coolrmated with that of forcing it 
.'.. •' nioa of bellows aod pipe*. Tlw system u«<d in 
licios a ruroarv at the bottoa of Um dp^att shaft was in- 
« that brat calcalated for tbe eil«Mhr» eoiat-aiia«s of that dia- 
«Hct ; v»hi)c the method intradocrd by Mr, Gibbons la StaiTordabire of ei- 
liausttng the foul air, by air-be«d» cot ia the lop of the mal, rooaecled 
with a channel in th« side at the a^att. lennta«lj«{ ia • cbimoey on the 
surface, wa» rrcciteU as a decided inproreoaeot apoa the ortliear; sjstem 
ia u»« ifl that CMkt'baaMk, irlMev \hr exirmanimmrj thMkaaaa of M fott of 
the vriii uf coat fMdaf»« M««Uu- plM ifsiiipcMaM*. Vwtow BHliods 
of H ( (r . .1 p h u to «Mti off tte issU Air fma IW * fwi;* wlwtter t^ addJlioo*! 
•h < in half, ««!« prapoaad, aW thoirB by nkaiaj; experience 

l<> 1 knif«Me«iQabk,aM ealralalnl to W ralWv prrj«idici«I thaa 

meAtl. Tb« ia l i rth n a ui af C»»'ifiat vaa aCroaglf tasMed apoa, aod 
M dau W stly a^)««ls4 «» hy thaaa ■lain wbuaa loaf atpae i iaes aad good 
J>< g »<a t talttlwi tfcrir n ia lm <»4tliWBa—< t i MB w iltn ii n a, It 
■ka«a Aat tka fcntfa aiM* 
♦•♦♦ as Moeaewaaal aaciaaisiw 
>»allMaft« 




aalaaly BMMaliaUs»aMMaft«toafdaMaal««alilMMa^b«tftaClhaact«ai 
lata vf ka«Ma kits w^ ffaaNr fktm to Eaflaai; aaid liM if a«r maes 
mwt stt^^ la tl» siflM ■aaaflac tM«iii» iha yttea af ftwj —at ba — - 
«la(9 iatM4. wMJhaaA Mf eanaafaailiaf mtt9mta$i», ar aay immmaitf fraa 
TMta aaaM >a aa aMi rt fcM tm Iha part af Iha un a! a w a a t s ta Ifce 
if IB ■■iiiiBli Ihi mateiU toifiiiiiit I 
)«l Um airtaw alHitaHitfea aaawsaiaaMa 
» «r tka MstkaAa teMi fea aaMMi Wal «a4« 

k) tan ftaiaaa ««• fi««a why aaah a paant 



plaaot ta tfc» haadb al Oa^waaal ifciia. 

Tha a ii^tH a(aal«^4wat« aarf Ikatr 
ClMMi|*fctrrtt>wMis«aflfcala»»lili 

lUft(a«l««m fca ha< iili |H l> u iii M iili | n i t iiai af ifca aikarhiBfa ia 
iH».«s«ala sWaiaM|MI|g!lft«Ml y«iW*«a thmimt ^ mi ikaeuttft. 
asO t aary y m a i ii i ia s a «f ia i sai iu I t mil >a i « » s» Sir H a ft i s y Davy 
aaU Mr. (^eatfa S>if>waas«w «ba aaa mUic "V** P***^ 
aad iiM«aM«a|Mi»awchaM*ealkaa«l8^aaalf(««teakaa4y«ttalk 
iaa*<iMasti praJ^<#^ [ Wa^ «tok Maa alvasi M ia rti il. 8*4 wksd 
waiaia»i> «afy aiaswHi as mm afsAir ika 




wattaaU Its liiiMfta «M«mIt «• Ife* 4Hvr al Makiiat ■•• ^ 



I Wf iMfa MMM, «tthl«ll MN 

•I Hia hMMs «a«a mil ksfv^ MmI iNiialiat «a *» tt«ttc*flnM aatara af a 
«binl*MlM M«alU* My»wN4 aa caal iMk «^»* •Pf'^ ^ "MM«t 
heavi vtvt^hr* <w iW c«aMi«c«hM af haiMte^*^ A(Wr aaaa Ait«h<ir re- 
wa«h« ,^» «lk, n.k>.si(aa«a af a Dhsri^h kmtmkMf «f *^ **"* *^^ f*- 
«eiM 1^ M«r aa*! ^pf^ w maa af «mI l>aa w a aaMial 4a hallihat. aaijer 
«h» ta.^^as amiM la «4lik II a»a| M ia li ii h i» «ha a«<h«r pfaetadcd lo 

fallwi I. 
)aaa> ai. 

ltllmnM(l«(e aUl'isurt ; «M 



-^MaMlaaaaa ««aa«(4«4 «rt* *a4kN «f Meaan. Gray's 

ttMter. TiMa hnlMlM waa HaM la ba ateat 4» feec 

«mI», aMl toaaasM af Iwa stofvya ia heiiLht. oMtaia- 

o.^i» «mk Iha latJthwFy abav«« a«av nhM, taoteaU of a 

(#f (HMara« ««»**ria« Ika •fefala axlsal af Iba baitdtni;. The 

>« A. i^lMawl af iMf* iNtt kMfl«»«f Sift. »lik apaa, wilboat 
na M«M Itkit aittna wai* t«irM< MUMujoitiK 
Iha « h«av w«t»M al Iha wyff«v part af Uia halMag, Tha aatfcac lk«a de- 
HHMMtrmw^l, thai iMaa lM«t hwkais wers laMUly toadt^aata to aapport the 
^ul>i .1 \\h' »Mt'Ht M <M»h»a l MMSs eape«4ally aa Iha whole pcaaMira waa 
u|<. h« haMaa« whKh mm af a tvtm Ul raleutaled to bear 

«t«< I to «h(eh, the wrua^ht iroa lnuaia« was *o badly «p- 

Vlai stiatli was amvad at befcia the truss rvds were 
.vf toaalaa^ Tha ncaaa^ataca af thia was, that ooe of 
I.I.. .4t ta Iha caatra aatkr a Iwa weight than it had |>r«. 

«u> .tth MMlvr pratlnitaary triai, and when the cistern \smi 

full I ina af Iha acaMaat, The paper dosed with sumr re- 

iMiitk* i>ii m«> viviuAle ami lavMtotla daty vt rrpoirting oo such airideois 
as llii«*e iu whutk the rvpuUlitw of fNi»l*a»en of high prufessioi.al arquire- 
luviit* Miiiv tiv atudved i aad the au ' -rd bis reluctance in con- 

dvitiitiiitf iiiw vi»i*ti\icltoa «f tha builu nuo. 

Ii. ' .' t, v^aiiurd, it nil* «it;>i<ti ihat, if proper proportions 

of 1'^ «ed, the acvideut uuntitaut to bane occurred. It 

Np^u , ... » rMii.>iit itMu tCMSS n>d» had t><>en io put iMi,iiiMt 

the) atlt»wed u' •train of the ta?t iron to be arri»ra 

al, befiuo thrv The iosiances of the lruB«ed-heAm 

bridges, e\t(>u>i«fly u»«>d by Mi. >u<phenMiD. aod tither engineer}. on rail- 
ways, were ijuoted to ftliow, that by a judiciuun eoiploytucnt of wrought 
Iruii trusses upon oaat iron beaaia^ iaifa apans might be cr«$$ed with safety ; 
■ud f n<u, la MHM OMfS) wharak RMI UMau defects in the mctal» a beam ] 



had fractured, the bmis rods had sufficed lo support the strocttira, aod I 
enabled the Iraflic to be continued across the bridge until the repairscooldj 
be rflected. In ull cases a strenglli of oot less than four to one sbuul 
employed, at>d for such ujnes as the iron beams of pumping roginea. 
Were exposed to great vibration, and sudden shocks, from the sudden I 
of steam below the piston, or ihe accidental breaking of a punp-rMf^ 
proportions of seven or eight to one should be observed. 



CHEMICAL SOCIETY. 
ATurcA 15.— Lieut..Col. P. Yoske in (he Chair. 

" Om tke Deeompotition of Water by P/otiiivn and Black OxidW' 
Intu." By Dr. G. WlLsuj*. — Tha iotereiting reseiirclies of Mr. Grove, 
the decompoeitiua of water bj white hot platinum, lately made public, 
h^ve necessarily led to naoy coojectares concemiug the cause of a pbeoo- 
ascoioa ao ealraordinary and uneipected. Certain remarkable peculiarities 
p oa i eia s d by platinum, and in a less degree by others of the noble melals, 
haea thrown some doobt on the powers of mere heat to effect Ibc decoa^ 
position of a compound of such srability as water. The repetitioo of the 
eiperiraents with other substances not open lo the same objections is, how* 
ever, a matter of great difficulty. While redecliug on the means uf ac- 
compltsfaiog this, the attention of the author was accidentally called to the 
etralatioa of aioaU bobbles of gas from the fused globules of uiide uf iron, 
psodtiead bj baraiog irou wire in oiygeo gas, falling into waier. In the 
hope that this might afford some clue to the phen .meooo in question, ar- 
nageaMats were auide for performing Ihe esperimeot in such a manoer that 
Ihe gaa erolTed should be collected and preserved for examinaiioa. This 
aaaiiy doae by directing the fused globules of oiide, by means of an in- 
of tia-piale, froa the jar in which the wir« was burned, under 
tW cdga af aa ianned faaael eateriag a test-tabe immersed in the w ater 
af tha poawaalk Uasigh. Tha q— litica of gaa disengaged by tbe globules 
taata vary aas qaal ; aoMM gave aoae at all. Generally, globules from the 
Mriahal wire pradwoed noat gas. The gas on examination, however, was 
diatanml to he pare hydragca, aieTeiy sallied by a trace of atmoephehe 
' its atifia waa at ooce explained by an examination uf the globules 
isr tcry vaay af tbcve latter were found to contain in their 
a kend af fiaaed asflallif iraa, which had escaped oiidntiun wLeo 
Iha »1r via haraad ia the pa^aad which in a highly heated state comisg 
te aaaiacl «tt vakr accarioaed the decoaipoaitioo i.>f a poniua of the lat* 
tcr ia tha aaaal ■aaaer. The Maek aaide of iron does nut appear to have 
Iha paaeraf farther ahitraetiBC tha oayfea from water. This experiment 
ia, Uhctafare.vaUekaa io f laciiittot Ifcic tact of tbe dtcoo) position of water 
hy heaSad piatioaai. It is ptahahle, toa^ thai the leroperatur e of the melted 
glabalra of oxide of iron is really a«ch inferior to that of platinum in the 
stato ia which it i» efflp]o}ed in Grove's experiment, namely, Just at the 
paaat of fitsioa. 

Dr. Wdsoo then argues, that the decoMpoaitkMi of water by a white beat 
■ay be referable lo Ihe methanical diaraptioa of the particles in direct 
CDOlact with the heating body, and not lo the decomposing power uf heat 
aloee ; as the statement thnt water can be produced t>y the same processes 
that disunite iu eleuieula would be taniamouot to affirming Uiat unlike 
eArcIs may flow from the sume cause, wiihoBt any alteraiioo in the qoali- 
lies or conditions of the water. 



B£vi£\ira. 



I 



Encyeloftedia of Civil Evgineering,~Hi$toneah Tleoretieatf end 
Practical. By Edward Crksy. Royal Svo. Loodon i Longmao 
aud Co. 1847. 

[second notice.] 

We pauseii last month in our notice of Mr. Cresy's book, at the in* 
teresling subject of engineering in England, of which we only gave one 
fxlract, thill relating to New London Bridge. 

Docks deservedly occupy a co&sideruble space in Mr. Cr»'sy'« book, 
for they are works iowhich the Englisli have peculiarly disttuguisbed 
Ihemsdves. Indeed, the tidu] plienomeim of ihe English coasis have 
had us much to do with the extenAion of this class of work jis any 
commercial dem»m<J, for whereas io the coasts of Holland and tbe 
Umtf d States, :ind in miiiiy parts of the world, the rise of tide islittle 
or notluug, cm the Etiglish coasts it is in ul] places considerable, and 
purticulaily favourable fur all kinds of docking operations. In France 
docks iuid basins are chiefly for naval purposes, and iu the Mr-diter* 
runeun there are no tides, so that England stands almost ;ilone in a 
class of works which dtm:ind greut scientiKc resources^ and which 
are fretjueoily on a scale of colossal grandeur. 

Mr. Cresy in takirg gp this subject prefaces it by a description of 
the natural leaturen ot each river and harbour, which Is essential to a 
proper apprecimiun of the engineering works. In the Thames, Mr. 
Cresy states that there are not only the curniuerciaJ docks iu Ihe Lon» 
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»trict, but G»veri)meiit docks ut Doplford, Greenwicli und 

kit, which, Willi Uie niiinerous small basius bt'loiigitig to sltip* 

n and nierchkinta, present an accuruuldtion of works of tbis 

inrl, not elsewhere to be met with, though the area of ilie Liverpool 

ks is much wore considerabte. Anutber very numerous cUss of 

tks in the Thames are the landing piers, some on a considerable 

le, Mr. Ctetj notices the Gravesend piersi but not that at South* 

nd. 

In ftdvertii)^ to the east coasts of the island, the autlior describes 

some of those harbours which have gii'i>r) so much trouble to the eu- 

ioeer, on account of their shifting channels, and the silting up of 

lir bittins. Of Wells harbour he gives ;< very curious illuftrjtion. 

It may very well he couceived how well a review of thfi harbours 

porta of Coglsind is calculated to britic; under the notice of the 

pr"'— ■' " 1 reader ;i number of works which, however well knuwa in 

t: ctive localiti^:;, are not familiar to distant engineers, nnd 

l„ I ....^jlar value of a work of this kind is, that in this way it vn- 

Urg^ the sphere of professional observation, and in so far of profes- 

itouil extj^rience. This is particularly desirable in the present state 

of engineering, when an engineer from the south may be sent to exe- 

(at« hydraulic woritij in the north, or an engineer from thd east be 

I despatched to the west, and ao forth. Were this experience more 

|difus(*d, we should not see cages, as we havn recently done, of steep 
Itone walls being run up as sea walls, under Ihe idt?a thit with strejigth 
if mrvfriil, good masonry, and plenty of concrete, tiie enginefr had 
BoiK all that was required of him, ind that the sea would ncit tumble 
Hdovm. 
ia the present day, railway engineering ami stirvfyi'ig employ many 
in*rob«rs uf the profession, whose chief experience is in connection 
'iworks, so ihnt when they c-ome to be employed either 
II hydraulic engineering, or are required to execute wurks 
«i iii.u ( . iis in the construciion ol-i railway, tiiey are vi'ty apt to find 
the Wiint of .1 more extended experitnwe. Hydraulic enginrering is 
tu iiitr>^rent in its character, and in its application — it vanes so much 
]otU forms, according to the localities in which it is practised, that it 
i. u^M . ,|,:uUted to bewilder the uninitiated or the inattentive. If 
.- runs up a railway embankment, or a viaduct, all he has to 
is that it he made of sufficient m;iterial, and with sutHcient 
lip, and hf has no need to think about it again, for it will 
y.^.:', ver. Not so if h<* puts a pier in the sea, or builds a qu.iy 

in such case, it will require som.ething more than bricks aud 
to secure the eftlciency of the work, for though lie may lay 
tiown what he considers a very strung and sufficient work, it may be 
ttat Ihe stronger and the more rigid his materials, the more certainly 
I iu being sw^-pt out to sea. Hence the very serious complaints 
1 we he.ir of the unsutisfactory nature of so muny of our hydraulic 
Horkst for if in our railway works we are as it were spotless, and 
without blame, our harbours are perpetual sources of annoyani^e aud 
complaint. VVe uie therefore piirticularly glad to sfe a work like 
Mr, Cresy's, which carries out on a Urge scale, and in a eomprehen^ 
life manner a designt which in the pages of the Journ.d we have 
oily been able to do piecemeal, and in a very imperfect manner. 

Mr. Cresy gives plann of most of the dorks in the Thiimes, with 
lectioas bf the entrance locks, and also di'<icribes the docks at Sliecr- 
w»i. The Hull Docks are given in great detail ; Spurn Point aflbrds 
Ibe author an opportunity uf describing the old lighthuusi*, built by 
Mn^ueatoa. Hartlepool Docks arc a!ao descritied, and u plan is 

Many of the Scotch harbours have of late years been improved at a 
gfe;<t expense, and the present work contains pUns of most uf them. 
Among them we may notice Leith and Dundei'. There is also an ac- 
count and engravings of the Slip at Dundee Gourdron Hurbour, by 
Telford, is a specimen of a small Hsliing Iiarhoiir among rocks. Aber- 
deen Harbour is accotnpanit'd by a plan and engruvings<, representing 
llie masonry works. Peterhead is another specimen of a harbour 
ostraeted among the rocks, and which was partly executed by 
fatoii. Frazerburgh and Burglihead are aUo reprtsenled in plans. 
Findhorn, Avoch Harbour, Culli'n, I'urfrose, Maliomac, Kiikwal), 
yle, Rhoa, Tubermory, East Tarbet, Sui.ill isles Pier, Feulmc, Cor- 
, And rossin, are some uf a iiinttitutU> of uurks cutii-tiucloil on the 
otch co.<sls. Of all those numcd, pUns and utiier engravings are 
;iveit iu the present book. Dilhi- wuiks iu the Cl;'de we du not 
wewr uotice such ample details. 
Liverpool, of course, gives anojjiiortuuify fur Icngthcncil descriplion, 
t iu this case also we think Atr. Cresy '^ details might have been 
i»eM fuller with much arivaulago. His subject is Imweverso exten- 
■»<►, his space limited, and lh« amouut ol inl'ornMtion he has given so 
\rrski^ that we cannot quarrel with him even about Liverpool. 
Holyhead Harbour is descriU'd, and we may observe thai tliia 



encvclopadia will be found a work of f>asy rererenoe for plans of 
docks and harbours. 

St. Ive's Harbour and PlymouUi are the chief illustrations on the 
West coast, but the Breakwater and the Eddystone Lighthouse corae 
iu for an ample share of descriplion. Mirny of the courses of the 
lighthouse are shown, so as to exnibit the manner in which the work 
wa» tied in by dovetailed and jointed masonry. 

Dover and Ramsgate are the plans given on the Soutb*east coast, 
with a copious account of the works. Tlte Bay of Dublin, with Kings* 
town and Huwth, serve for examples of Irish works. Jersey Harbour 
and St. Aubin's close the list of harbours. 

Among the lighthouses, of which numerous examples are given, mt 
notice the omission of cast iron lighthouses and icrew-pile lighthouses, 
which are recent additions to the resources uf this department uf en- 
gineering. 

As exemplificatious of ancient art, Mr. Cresy gives some of the old 
gates and castles dispersed throughout the country, and thence he 
proceeds to bridges. 

We are not quite disposed to concur in his dictum that no bridge 
of any consequence in this country were erected previous to the Ro- 
man invasion, for we think he has given evidence to the contrary in 
the case of (Hd Loudon Bridge. Anciently, bridges were erected of 
timber in preferenoi* to stone, because timber was the material at 
hand, the cheapest and the most available, as it is used fur the same 
reusons at the present day in many parts of America and Europe. 
Mr. Cresy gives a history of bridges in England, of which we shall 
avail ourselves of some extract*. 

" Jihdgest — We have do evidence of any bridges of consequenci* being 
erected previouii In the Norman conquest, and Ihe uRmes of uur priocipaj 
tuvvua ou the buuks of rivers, having the word ford atlacltej to (hem, seems 
Id couGrm tUn opioioa tl»t aune existed. Foljoiviui^ the cuurst> rtf the 
W'atling Street, or great Roraiin road over the MeclMruf, we meet with 
A>ic8ford; over llie Darent, DarlfarU ; the Cray, Crayford ; the Rsveos- 
bourne, Dc'vpfiird; and £it with most other rivers ia England. The oipi- 
In) iu ttll probubilily wi>idd first have u bridge in preference tu u ferry, 
which is noticed over Ihe Thames. We have an accoimt uf a timber brid^ 
con»tf ucted by Etbetdred in 100!2, which lasted umuy years, and also uf 
anatbcr built in 1I4>5. 

The IJrst atuue bridge was begun in I17G, by the celebrated Peter of 
C'olpchnrch, who conlinued (he work during Ihe rrit^ns of Henry IL, 
Itichard I,, until (he second year uf the reign cif King John, when he died, 
and was burieti in the crypl of the cbapel erected nver the centre (tier. 

It appears to have been tbe custom with the society called (be Brothers 
of the Bridge, when any member died during the auperialendeuce of any 
jutpartant work, to have his retitain^ ealmiitteU within the structure; aud 
as atl great bridges were pruvided with a chapel and crypt, every means 
was alfarded for the perfannaace of the annual rites tliiil were usually in. 
sthutcJ. The great bridge at Avignou, when built by S. Beaezet, or 
Johannes Beuediclus, the lirrtl brother aud founder of (lie order, had such 
a chapel, where he was buried in 12'2'2. 

This stone bridge was 920 feet iu length, tS feet in width, aud 60 feet 
id height above the level of the water. It coulaiited a drawbridge, aud 
nineteen broad pointed arches, with massive piers, varying iu suUdity from 
2a (a 31 feet, raised upou strong elm piles, cuvered with lliick planks, 
bulled together. 

Timber bridtjcs of very simple coostructioa were luug made use of over 
the nido riverd ia England, but iiu ^kill was exhibited in tl>e framing, nor 
any furtbir niechantcal principle than that uf strength; trees merely 
st^uared, were laid side by side, at right angles with the stream, supported 
ou a siiiglo row uf perpendicular piles, or several rows parallel to each 
other, capped and cross braced, und sometimes plunked ai.er (o the height 
that the water rose, the space between being Itllled iu with stones. The 
rondway was cross-planked, covered with chalk and gravel, and frequently 
required repair, in consequence of the air not being udiuilted to the upper 
side of the planking. 

It would be an endless task to enumerate all the bridges erected in Eog. 
land Ity the freeniusons of the middle ages ; many were built, as has been 
observed m the same manner u the vaults of the chapter houses and ca- 
iLeJral churches; after the piers were carried above Ihe level of the 
fiireaui, ribs of stone spanned the opening rruni one pier to the other, and 
Buppurlrd a rubble couitruclion Itid above ihem, ait arrangement rontbining 
botli economy and couvcnience. in siibstqueiit iuMtauces we see one or 
iiioie rio^a nf voussoirs epanning H river, ii[iiHi which slabs uf stone are 
laid, uiid the bridge curaplt-ted ; but it nuijl be burue in niiud that such 
ribs only serve the purpuMe of centres, and caiinot have the slrenglb of our 
modern bridges, where a wcdge-like foitii is given Iu every purliou uf the 

SlUllf. 

A tier Ihe reign of Hcjiry VML bridgo-huildini; underwent a consider- 
able change ; tuuher coustrucliuus again became vt-ry cumnion, and some 
of the pnmipnl livers were c^u3!^ed by iheiii. Iu ihe year Iti3€, Inigu 
Juues iTecte.d a Lindge at LlauMii't m Uenbigbahire, alter the method prac- 
tlsed in It<tly, which was the muilcl for sumu uf the succeeding struclure:^. 

It was formed of three segmental arches, the middle spunning i8 feet, 
with a versed sine of 17, aud the breudlh of the soflite of tlie arch 14 feet. 
Tha depth of (he vousaoim, meaanred on the face, was 18 inches, the piera 
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Wftre 10 f^rt in IkicliBeM. The poivted vch wu bo loofcer uMd, and the 
defcQcrk of towerx and gateways were uonecesMry : the passage wae 
BMde more convenient, aod the roadway approached a horizoulal line, ia 
coaaequeoce of the Butiititulion of vehicles fur the pack-horse for ihe (i-atit»iil 
of merchandise. 

At the coniuiencement of Ihe eifUit^-Poth reutiiry we Gad evidences of ao 
allompi to improve the liridgea throughout Euclatid, but lh«'re is oo accouol 
of any principles by which the eogineer could be directed, nor are there 
any napies upon record to whom swrh constructioos were; pnrticulurly en- 
trosled ; what bad bei^n dune in Italy doea not «rrm to have found many 
iiuitalors here, and Ihoogh Newton had diHCovpn-d tie principles upon 
which mecboniral science wan based, it was loo^ before the fqutlibriuni of 
lh« arch occopied the considfratina of practical men. Dr. Hooke had, 
howfver, drawD attention to the bgurf which a heavy chain vr r>tpe its- 
•uiues when suspended at the two ends, aod shown the propetties of the 
ealntiiria ; but it was not then applied to the constructiun of bridges." 

The exeroplificulioos of Ihe Ursfcr bridges of mod'^rn times will be 
found very useful, as Ibey ioclutJe details of every important work. 
In roost cases the constrnelion of the coffer-dams centering and 
airailiary works is fully shown. Copious extracts are ulso givm fr«Mii 
the specificilioos, particularly valuablr in illuslrution of the work* 
manship. The railway bridges give si» miiny examples tliut a very 

food Instance i^ f hown of the enlarged field of practice in the present 
ay. This affords Mr. Cresy llifr oppoitunity of describing skew 
bridges. 

Cast iron bridges form a seclion of themselves, and are followed by 
suspeDsioD bridge*, both of wbicb are amply illustMieci. 



The ^tteiml World, or Pieturetque Skelchei of Cnation. By D. T. 
Ansted, M.A., F.R.S., F.fi.S., Professor of Geology in King's 
College. London: Vf»n Voorst, 1847 ; Bvo. pp. 40S; woodcuts. 

Some years ago» the readers of French literature were enlprtained 
by an thridp[ed Torsion in that language of a work benring the truly 
oriental rhyming title, "Takhlis uUhri? fi lalkhisi Bariz" — T/iefHn/f- 
eation of gold in the dtscription of Partn. The author w;is a young 
■tuiient. the Shaikh Refa;), senl'fo France by the Pashn of Egypt lo 
complete his education. The original work was published At the 
Arabic press of Boulaq, in Egypt. 

The Sheikh Refaa, thongli a Mussulman, resided in P.tri3, for the 
purpose of le^iming the philosophy of the Christians. Impressed 
with the wonders of European civilisaiion and the uiagnihcerKre 
of the city in which his education was completed, he bec^iime 
anxious (o overcome the prejudices entertained by Ids coonlry- 
men against (he arts, sciences, and institutions of the Franks. The 
chief aifficwtly which he experienced was iii reconciling the New- 
tonian systeni of asJrnnomy with that of the Koran. He remarks 
that the former is altogether irreconcileahle vviili the account given 
in the books accounted sncred by the Christian as well as the 
Koran; and (hat the ordiodox of both creeds will have to exercise 
great cau(ion in reading the modern scientific treatises ; for they are 
written witli such logical precision and mathematical accuracy, that 
nolliing but the strongest faith is proof ag^iinst their coociusionii. 

Here wos (he testimony of a sensible man, whose reason drew liim 
one wny and his prejudices another. This state of incertitude was 
not, however, peculi.ir to hira. A great continental mathematician 
thought it ni'cessary to preface his investigations with an apology 
for the discrepancies which did violence to hi'* faith, and made 
ao excu*e whidi meant, as r.3r an any meaning can be allachet) to it, 
that he did not see any way of escaping the conclusions of modern 
science: but if he must assent to them, it was against his will. The 
thunders of llie Pope8(who, until the present, have always preferred 
dogmas to proofs) have frequently produced recantations, expressed 
ill a similar spirit. 

A numerous and zealous sect existed in our own country not many 
ywars since, who denounced the doctrines of Newton as blasphemous, 
and attributed to the credence they hud obliiined the temporal eala- 
midet of the country. Many half-t.iught enlhusiasls have iUtempled 
refulatiojis of the Principia, — and with perfect success, if it be u 
sufficient criterion of success (hut no one has rejilied to them. Even 
within the !ast twelvemonths, the {Quixotic attempt (o enter the lists 
with Newton, Lugruige, and Llapbce, hits been renewed by a Mr. 
Isaac Frost: whode chivalry ive should have deemed Botnew bat too 
late for the times, hud we not read the reviews of his essay. These 
convinced us of thut which otherwise we should have deemed im- 
possible— that Mr. Frost might yet find disciples, k is ditTicult to 
decide whether he or his revie^vers display iii^ moat ludicrous igno- 
rance of Ihe subject with which they imagine thenaaelve* acquainted. 
Why should Mr. Frost despair ?—Jahau[ja Sovithcole was eminently 
8U(M:essful ia her day, and eveu now has followers. f 



Geology is in (he same predicam^^nt as astronomy— it is unanswer* 
able, but heterodox. It is true, that various disipatants have at 
peored, and among them those of whose education b«tt> 
might have been anticipated. For example, the Dean of 
lislH'd long letters in the Tinu9, in which he demolished c 
his own perfivt s^Uisfactiun. Had he kept to the question > 
doxy, he would have been inexpugn.dile — tiiiqnc in am nrlt i-^ ■• ■• 
esL But when he descended Irom the mountain to the plain, — wheqj 
he attempted to discuss meclnuiicnl principles, he ;idmilled the rights] 
of hum;tu reasoning and put himself upon a level with his opponeut«i,| 
This was (he fatal error of his tuetics. He illustr;ited the motion uf 1 
planets by the whirling of a pail of water — it wixs but too evideat] 
that he had tried the experiment, and been miide giddy by it. He] 
treated of the congelation of igneous vapours — and in bngunge whieh] 
uluiiily indicated that he bad incautiously exposed himself to their 
fumes. Thr good doctor's zeal wjs worthy of a better cause. An 
excellent theological library was turned into a bad hiboratury, at>d • 
the Schoolmen and the Fathers were displaced by crucibles and tlM^ 
three mechanical powers. ^ 

The philosophers of this school seem to forget that the irimple 
deninl of ibe theories of modern geology it not sufiicient ; if they 
reject these, they must substitute others. A va^t number of natur4 
uppciiruuccs have lieen recorded — the skeletons, exuviat, and veatigetj 
of bv-gom* ract'S of auiuiah, — the traces of viulent disturbances of 
the materials of the earth, — and those ancient records to which tlm] 
Pyramids are ephemeral gossip, are written in so large and legible 
ehiiMcteri that it seems impossible to dispute their meaning. If, 
thru, the interpretation given by geologists be rejected, huve they 
not a right to demand lh.»t a belter be supplied i You dispute — say 
ihey — our expljuation of the facts; the facts themselves cannot b«J 
disputed ; — how then do you explain themi 

To this question no reply has been even attempted. But It'st the 
student of geology should feel himself in the same anomolous position 
as the Sheikh Refau with regard to astronomy, let him be assured (hat 
neither science need, in reality, offend his scruples. The subject hii« 
been so hotly debated thut, at the ruk uf uppe;iring to discuss topics 
not strictly within our province, we will ende:tvour to show how the dis-] 
crepaocies in question may he reconeiled without resorting to sceptic- 
isui. The view which we take may be best explained by an illustra- 
tion. Suppose that on eminent writer on the laws of commerce and' 
navigation were in the course of his writings to make incidentally a 
mistake respecting the construction of steamers or sailing vessels; — 
would th<«t mistake invnlidiite the whole uf his treatise? A wise 
reader would discriminate between the two kinds of knowledge, and 
allow that his author might be thoroughly versed in political andj 
fiuunciiil economy, and yet be ignorant of engineering :ind sbip*l 
building, in the same manner, when David speaks of the "round 
world" being made "so fast that it cannot be moved," are his aspira* 
tions of thanksgiving the less worthy of reverence because he erred 
in thinking the world a flat circle instead of a spheroid, and was 
ignorant that Ihe spot where he indited was moving uith a velocity 
which the swiftest arrow nerer attained 1 

What would be thought of the wisdom of a judge who opposed 
(rial by jury becmise the Jews hid no such institaiion,— who lidupteij 
ihe severe penal code of the forty yeais' sojourners in the ivilder* 
nevs^ — and parsed sentence of death where siibiequent experienci 
has proved a milder punishment lo be more efficacious? Could aa* 
English mariner .ulopt the rules of se.im.mship practised when Paul 
Uciviguted the Archipelago; — or a f.irmer adhere to the Levitiral 
rules for fallow lands ; — ^or an archilecl imitate the construction of (be 
temple of Solomon? Must modern physicians adopt Hezekiah's 
plaisler of figs, or astronomers prefer his suii'rii:il to their own cUro* 
nometers? Must we disbelieve in the existence of America, »nd 
suppose Cades the extremity of the world, because the geographical 
knowledge of the inspired writers was imperfect? Must England 
imitate •* the freest nation on earth," (the United States) and sanction 
slavery because it is recognized in the Pent:iteuch ? Such« indeed^ is 
our absurd position, if ive suppose that their commission extended to 
purely secular objects; if, in other words (for the whole of (he recent 
confusion on the subject may be referred lo this) the same respect be 
demanded for their incideutal remarks as for their primary doc- 
trines. 

Can anything he more unreasonable than this ? Men of every creed 
admit that when the (Jiiceii ai»poiiits Royal Cutntnissioners for a par. 
(icuUir Invcstigatiiin, their authority does not extend beyond the ob- 
jects of their commission : and yet those who carry out the .malogy 
in matters of higher import, are reviled for imptcty, blasphemy^ and 
scepticism! 

One more observation on the question ;is it affects geology, and W8 
dUmit* the subject. The Mosaic account of (he creation, like tbati 
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• in M probability nothing more than a record of the 
. prpvailiiig iimong the cunteniporaries of the writer. 
is not one word in the accounts whicli assumes to 
i.ti^r. But however Ibia mar be, one thing is 
L- niiusaie nccouot would be inconsistent with itself if 
r.dty. The sun was not crested till the third "day ;" 
iLii.iig {\w- previous days, there were no nieaiis of murking 
leriod cif twoHty-four hours— the interval between sunrise and 
or sunset and sunset. We are, therefore, forced to a 
isiuo which no sopliiiilry can elude, — that here, as elsewhere iu 
vv. tfi.' day is an jndrtiuile period or epoch. Lastly, be it re- 
■em' ( if the Biblical student reject the couclusioos of geo. 

\^f, lu thi«t for which in many cases be is not prepared — 

exteiui his icrupjps to astronomy also: both acieuces are equally ut 
VAiidiDce with tlie Mosaic cosmogony. 

Of Profe«8or Aiuted's jincitnt U'orld the established reputation 
of the oQthor reodetf a critical examination nnoecessary. The prin- 
cipal object of this work is to present to tlie uninitiated reader ui 
series of picture* or descriptive representations of the appearance 
of the eftflh »t different periods of its transition, from the chaotic 

»a)oditiop, to that in which it became duty prepared for tho habitation 
of man. With this object in view, Professor Ansted has generally 
coofioed himself to the statement of the results of observation, luid 
Lis frequently deemed it unnecessary to detail the steps leading to 
tboae result*. In a work intended, not to jirove tiie science of geo* 
logy, but simply to lay before those who are nbout entering upon its 
ktudy, a geni^ral description (an oulliue chart, as it were) of the route 
I tltcf are to t-tke, th«/ minuteness of logical induction would b^ tedious 
wd UDoecessary. 

Tbe great merit of the work is its fidelity and vividness of de- 
fcriptioo. The wonderful ?tory of creation is not told ns an old 
ilorjr ; but the reader is put in th^ position of an actud observer of 
the phenomena, and is transported to tliR vpry scene and lime of 
tbeir occurrence. This met bod of rtalistng tlie results of scieocfi is 
beoe&cial to the student, by the strong impression it innk'^s upon his 
meaiory ; it is profitable, also, to tlip more advanced in knowledge. 
The Advantage of clearly tracing out the results iind actual applica- 
liotw of science can only be duly ejitimated by ihosfi who have expe- 
ii^nred the benefit of this kind of tiiudy. The remark upplics to 
M!i the inductive and exact sciences. Tli«^ philosopher wtiu con- 
l«flls liimMlf with understanding a particular " law," and the luethud 
of proving it, is content with knowing half ;i subject. Hi" must de- 
•'li.pe the consequences of the law under all the vj nations of cir- 
>i ttances to whicli it can be applied — in other words, he iDust truus- 
>At It into famdiar, untechntcal language — before he can be said to 
hare appielicnded the whole of its meaning. 

Allbuogh the work before us displiys geology In a new light — not 
a^ 4 description of the fossils of a museuiTi, but us the natural hisJory 
cf ttniinared being<;, — although the dust of ages is wiped away from 
ihfijo ri.corda of the pre-idainite world, we uri' not to suppose tluil 
liji' author has given license to his imagination nt ih:; expc^nse of sci- 
entitle accuracy, ile f'xhibils the ancient iuliibitanls of the earth as 
Itring creatures, exhibits their form and size, their liabit« and manner 
»f living, their relations to coi-val atjiraab, their moans of secoring 
their prey, awl of resisting or eluding hostile attacks, — but u&thing is 
ftpresented or described without authority. These Sketches of 
Crfftiion arfi not Tmciful sketches^ On the contrary, they are diMwn 
with scrupulous adherence to known facts, and in maijy cases, are 
eren left somewhat obscure, because inor<' precise represents lioiis; of 
Ibe subjects could not be given without the hiueard, at least, of in- 
accuracy. 

Tlie upponenls of geology are uniformly ignorant of its facts; 
tmt those whose prejudices .ire not loo strong, nor intellects too weak, 
tu allow tbem to learn truth, may .icqui re the rtidtments of the sci- 
race pleasantly enough from the present treatise. It is sutlicientJy 
pn^cr^e and metbodictd for a lecture room, and yet far mori' entertain- 
. J tliin nine-tenths of the new novels. The author has practised an 
.iK.Licent artifice — a pious fraud — upon his readers. While tliey se'"k 
iiii'r(.' amusement, llicy are being instructed. Correctives of error 
j;i;i '.slii>lis<irji(- trullis are administered ;i8 ple.isaiilly, and swallowed 
i_'ly, as the dosed c.ikes given to fractious childnn, who 
! '• in its more palpable form — the unconscious victims 

]aocy they are indulged, wiiik- in reality they are buiug physicked. 

It would have piTtiapa added somewhat to the interestot Professor 
Aosted's work to the general reader, if the accounts of fossils had 
been less detailed, and the information respecting the changes whicli 
hftre taken place in the strata composing the earth's crust mure 
anijile. When, however, we consider the knowledge which has been 
wonderfully, but securely, attained from the fragmentary remains of 
uicieot imkmalsj we can scarcely feel aurpiiae that odc of the most 



zealous students of paleontology should desire to confine attention to 
its result*. A striking instance does this new and wonderful study 
present of the value of accumulated knowledge. By co-operatiuti 
and unanimity of purpose, by the willingness of each labourer to 
pursue the Uisk where bi« predecessor left off, the steep rugged road 
of knowledge has been made sn smooth, and carried so far, that the 
labours of individuals are almost insignificant compared with the 
whole work accomplished. 

It is no ordinary contemplation to st^e creatures (hat perished ages 
before history — our history — began, re iniinatfd by this Promethean 
fJame of science which exhibits them moving freely on the face of 
the earth that has so long hidden their remains. " Cuo these dry 
bones live!" For uncounted cycles of time, their sepultuie has been 
undinturbed. Earthquake, flood, tempest, and volcano's fire have 
passed over, yet not elfjced, them. The rough bunds of the miner 
and .thti delver reveal these sacred liierogiyphics, and the patient 
researches of men of science expound them. The one exhibit the 
world as the repository of tlie skeletons of nations : the other peoe- 
trate the mysteries of the great charnel-house, and unfold one page 
mure of tlut blazing fcroll which records the benificence and power 
manifested in the works of creatiou. The dry bones are dry no 
more : reclothed with flesh, renewed with life and strength, they add 
yet another testimony to the patency of that voice which is "mighty 
«n operation," and the Vision of (he Valley is fultilted and interpreted 
anew. 



Engineering Fuld-Note$ of Parish and Railway SHrveying and 
LettUing. By H.J. Castle. London: biinpkin and Co., Ib47. 

Thit work, which we recently noticed, has already attained a 
second edition, and which has lieen impruved by adopting some of 
the Muggestions we gave in our review — one of theoii adding sketches 
to the ticld-book. 



TAe Baronial and EccUuiaatical jindqiutiea of Scotland lUuslrattd, 
By A. W. Billings aud W. Burn. PaK 1. Quarterly. Edin* 
tmrgh: Blackwood and Sous. 

IF we may judge of the example before iis, tliii work promises to 
b'.' one of great interest to the architect and the iintiquari:tn. The 
jtrebent part is iUustiated by four well executed engravings of Glas- 
gow Cathedral, which we see arc from the drawings of Mr. Billings, 
a geiuteinun %\k\\ known to the Prof eea ion for hia seal in promoting 
works ou Gulhtc arcliiteclore. 



MR. WARNER'S INVENTION.— THE BALLOON "LONG RANGE." 

Ex tract H from the Journal of the Pronetlingt of the Committee (Captain 

Chads, K.N., and Lt.>Col. Chalmeii, RA.) appointed to int/tare into 

Capt. Warner's Inventtont, by the Board qf Ordnance. 

13th August, 1846. — Capt. Chads and Lt.-Col Chaloicr repaired to the 

ofBcial residence of tlie lirtt lord of the Treasury, where they met Lord J. 

KuMcil, tltc Marquis of .\aglesey, Viacouut Ingcatrc, and Capt. Warner, to 

settle preliminary iiiiitructious. 

" Much conversation look place on the subject of the course of cx|}eri> 
tuents nece&kary to lest tlie prai;licability »i the ' Long Range' Capt. War- 
ner stated that he found it i[n|ios&ible to come to a proper understanding 
vrilliout he was permilled to diaclase a part of his secret, which be proposed 
to do, uitd wliicli was assented to by the conioiittce, under the sanction and 
caution contained in paragraph 8* of the ma&tcr- general's instructions. 

" Capt. Warner then produced five drawings, »howing that hit mode of 
operation is by means ut an air-balluon. 

*' The committee submitted to Capt. Warner the following expcrinent, 
roiiuesting from him anestiaiato of the cost of carrymg it out, viz., thai he 
should coiutruct a balloon capable of carrying \b projectiles ; that he should 
deponit 16 of these at 4 miles ; ir> at \\ ind>.'S ; and the remaining 15 at 5 
uiiJcii." [At a iuU»equGiit meeliug, held lUth Sept., it was agreed " that the 
i»urulicr ut projectiles aliould be 3(J, iti&tead of 15, and that each projectile 
ikbould vvciijb at least lOlli., and that tU' ihauld be substituted for 15 at the 
liislanccs agreed upon -, and it wak further agreed upuu that Capt. Wacner 
bbould be ill conitmmicalion with Lt-€ol. Chalmer, with the view of select- 
ing a spot suitable for the experiment, and tbat he will endeavour to be 
ready in all respects by the first week in October."] 

* " Th« commlitrc irfll very ralljr nplain to Cape. Wartirr ttut It ta not d«lrrd cliui 
he thoalrl ntmI hit s«i-re(, or any p«ri iher«ori butir In lb* cnun* of procetdlng* b€ 
ibould be detirou* of doing so, Itukt it rooit b* In wrIUuK. «uil be muit cleanf uadff 
cUud that Ibia wiU out ntibUib noy claim ou Ibc guvvratneul for retsiiacraUou."^ . 
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15th AagaU. — Ctpt. Warner deliver^ in his ettimalc for the expends of 
the trial propoied to be nadc to test his " Long Range/' amounting ti» 
JGI300. On the 12th Sept. this amount w«t advanced by the Treasury and 
paid into Capt. Warner's bankers. 

28Jh Sept. to 9ih Nov., the Juurnal shows was occupied by Capt. Warner 
in leeking a suitable situation for the experiments. 

" 9ih Nov. — H,-col. Challmer proceeded to Stafford, having previously 
received notice from Capt. Warner that a suitable situation for the experi- 
ment would he found on Carnock Chase. 

•' lOlh Nov. — Lord Ingestre met Lt.'Col. Chatmer at Silkmore, ucar Staf- 
ford, took him in bis gig to Haywood-park, and was kind cnotigh to lend 
him a hone for the purpose of surveying the Chase; they rode over this for 
some hours : Capt. Warner had previously seen the ground, and approved of 
it, and had selected a place at llaytrood-park suitable in all respects far his 
operation* ; and as there was a clear uninlerrapted spac« oi many niiles, 
Lt.>col. Chalmer consented to the situation for trying the experiment, and, 
on his return to London, reported accordingly to the Marquis of Anglesey, 
to w/bom the Chaae belonged, who luost readily gave his consent, directing 
at the same time that every assistance should he given by lis keepers ; and 
Ctpt. Warner was informed to this etrect, and requested to proceed «i1h his 
preparations for the experiment with as much haste as possible, on account 
of the advanced season of the year. 

"20th Nov. — Letter from I»ord Ingestre, stating that evcrylhitig was pro- 
greasing aa fast .is possible, and expressing hopes that all wouUl ho ready fur 
Monday (23rd), and requesting Capt. Chadi and Lt.-coL (Jhilaier to sleep at 
Birmingham on Sunday night (22nd), where they should And a Idler detaii- 
isg the movements for the next day. 

" 22nd Nov. — Capt. Chads and Lt.-coJ. Cbaltner left London by the mail 
train at 8h. ihm. for Birmingham, where they found a letter front Lord 
Ingestre, stating that the experiment would not take place the following 
day. 

" 23 Nov. — Lt.-cii1. Chalmer and Capt. Chads took a chaise from Stafford 
to Uaywood-park ; the day was very wet, foggy, and unfavourable, go that 
little wu to be seen ; tlicy went on to Ingestre, having received tbe honour 
of an invitation from Earl Talbot. 

•• 24th Nov. — Lord Ingestre drove Capt. Chads and Ll.-col, Cbaltner over 
to HaTwood-park-farm, where Capt. Warner was located, in a wood near 
which he was preparing his niitchinery for ihe experiment. Lord Ingestre 
went out to seek Capt. Warner, who came to the farm-house (>y another 
route. Lord Anglesey rode up to tbe farm about one o^clock, expecting to 
find us all there, but Lord Ingestre was uot present. 

" Captain Warner was asked when he could act ? he replied that be must 
have I Dortherly wind to give bim the neceuary range ; that he would act 
from tbe place on which his machinery now was. as it was not necesaary 
that be should sec the spot he was to act against. It was mentioned to 
Capt. Warner, that we ought to see that nil was fair, and that no one went 
up in the balloon. He objected to otir seeing his operations, and, aa to any 
persons going up in the hatlonn, he stated ' that would be impossible/ as, 
when tbe last flight of missiles took place, the balloon would he burnt; 
that he should drop many mure halls than specified as the halluon wciU 
along the range, some of them having small flags that they tuigbt he the 
more readily found and seen. One of the balls he showed usj made of cop- 
per flllfld with lead, about tbe size of a 121b. nhot. 

" The Fair Oak, a large old tree, about three miles diittant from the sta- 
tion at Haywood.park, in a S.S.W. direction, was fined upun as the mavk 
for the flight of shot, and there Capt. Chads was to be stationed, and Lt.- 
coL Chalmer was to be near the machine. It was pointed out to Capt War- 
ner that he should place the same conSdence in tis as in those wim were 
taaisting him ; further, we did not wish to pry into his secret. 

** liOrd Anglesey met Lord Ingestre after the meeting, and told him what 
bid passed. 

" 25th Nov. — The following arrangement was agreed upon between Lord 
Ingestre and Capt. Warner, on one part, and Capt. Chads and Lt.-col Chal- 
mer on the other : — 

" I. Capt. Warner to aend over to Lord Anglesey as early as possible on 
the rooming of the day on which he means to operate, — 2. The time of 
operaliun to he as near noon as convenient. — 3. A pilot to he sent up half- 
an-hour precisely, and another five ruinutes before the operation coninif>nce5. 
— 4. Capt. Chads will place himself as near the Fair Oak ns he judges con- 
Tenient. — &. Lt.-cnL Chalmer will be at the starting point. — ti. Lord Angle- 
aey will place himself where he thitiks proper. 

" Capt. Chad and Lt.-col. Chatmer left Ingestre Hall for Beau Desert, 
litving received the honour of an invitation from the Marquis of Anglescy- 

" 27th Nov. — Capt. Chads and Lt.-col. Chalmer addressed a letter to 
Capt. Warner, representing to him the inconvenience the detention occa- 
sioned them, and pressing that he should remove to a site from whence be 
would have greater chance of operating; or that he would inflate the balloon 
at its present station, and remove it so to a poiiition proper for its ascent, ao 
u to command the necessary direction of range. Mr. Wander replied, that 
if the wind stood as it then was, he would be able to operate in the course 
of the next day, and that he would send over to Ueau Desert early in the 
morning (o let us know whether be would be able or not. 

" :^Bth Nov. — The morning appearing fine, with the wind at north, gave 
oa reasonable hopes that the long-expected cxpetiiuent would now take 
place. Lt.-col. Chalmer left Ueau Desert at batf-past ten o'clock, a.m., for 
Haywood-park : when within » mile of that positioa he fell tn with a mea- 




senger bearing a letter from Lord Ingestre to the Marquis of Anglesey, dated 
llaywood-pnrk, Nov. 28th, 11 a.m., requesting that Capt. Chad* and l.t.-coL 
Chalmer miglit hr at the four cross roads on the Cha&c at two o'clock, 
' everything being ready.' 

"Lt.-col. Chahner went nn to IlAvwood-paik, where he met Capt. War- 
ner, and shottly afterwards Lord Ingestre, nho both stated that the espcri- 
roent would lake place at three o'clock. 

" Copt. Warner s'nied tn Lt.-cnl. Chatmer that he had despatched a pilot 
hallooit at 11 o'clock a m., nnd that its course was as desired, and that he 
considered that the whole distance of five miles and the three deliveries of 
shot would be accomplished within 10 minutes. 

" Lord Ingestre stated t<» Lt.-col. Chnlmer that be was deputed by Capt. 
Warner to convey ta him that it was olijected to by Capt. Warner's friendi 
(or committee) tiiat he (LU-col. Chalmer) should be stationed at or near the 
balloon, as had beci; arranged. 

" Capt. Warner tnnk Lt.-col. Chalmer tn(o onotlter room, and there showed 
him the frame, and the method of suspending Ihc shells, and expressed hii 
regret that ite could not exhibit more of lii& plan, or show him the bullooo. 
As Lt.-d^t. Chalmer coiihl not be peiiititlcd to take up the position assigned 
to him, he preferred returning to the open Chase, and joining Lord Anglesey 
there, to taking up a poaiiion at the gate of Ilnynood park, as proposcxl to 
him by Capt. Warner. 

"Lt.-col. Chalmer left llnywood-park at half-pasl-two o'clock; Lonl 
Ingestre left about a quarter of an hour aflcruasds, jiassed Lt.cot. Chalmer 
on the road, and conveyed to Lnrd Anglesey and Ca|it. Chads the iotcUigenee 
thai the i-xpcrimcnt could rmt begin till lialf-pait three o'clock, and that a 
pilot balloon would he despatched ten minutes before the large one aa a 
«ignaL 

" Lord Ingestre and Capi. Chads look up their station at the Fair Oak, 
Lord .Anglesey and Lt.-col. Chalmer at the cross roads to the eastward of 
the Fair Oiik, and ahmit a rjnarlcr of a niile nearer lI«ywood-park. Half- 
past three u't'lack had arrived, and all parties waited in anxious espectatton, 
directing their attcnliou tuward« Haywood-park. At a quarter-past four 
o'clock, Lord Aiiglesey left the ground. The sun had set, it was growing 
du^k, and we gave up hopes of the experiment taking fplacc, when at 20 
minutes after four o'clock, Lt.-col. Chalmer perceived the balloon at some 
height coming from Haywood-park, and, as he thought, directly towards 
him. He called out loudly, which soon broiiglil Lord Anglesey back to his 
old position. The balloon continued tO' approach, Hs elevation increasing 
considerably, and it continued visible to Lord Anglesey and Col. Chalmer 
for more than li^enty minute.'i. taking a more easterly direction (many points 
wide of the Fair Oak), till it disappeared, from its great elevation. Neither 
Lord Anglesey or Lt.-col. Chalmer cuutd distinguish auylhiug to fall from 
the balloon, and they had doubts whether it was the pilot or the large bal- 
loon they had seen. 

" Ltjrd Ingestro and CapL Chads hud ;^ivcti ap all hopes of seeing tbe 
bnllouu that evening;, when their altentton was culled to it by tbe shout- 
ing of L.t.-cul. Chulmer ; it was at a cunsiderable height, dinviiog ou to- 
WHrds soulh-eattt, und riMiDj; quickly, tillioAt sight uf by tlit^m. ^\'ben 
moving ou to join Lord Aii}r|(>gey, they heara a sudden ruhhing noise tu 
the eastward of them, bul nothing wus perceptible ; and Lord Ingestre 
and Capt. Chads hnd aUo their doubts ae to whether the balloon seen svu 
lire oue conlnioing the shot or only the pilot one. 

" Cnpl. Chads and Lord Ingestre rode to Hny wood-park, and there 
ascertnmed that it was the bHilaoo with the tihul (hat had been scrn ; aod It 
being mow late, and (mi ilHrh to make search for the projcctilca (or ahcrf), 
the parly left the Chaisc and returned home. 

"21Hh Nov, — Cnpt. Chads nnd Lt.-col. Chalmer left Ueau IVsert 
nt niue o'ttuck fur llaywuod park, lu meet Lord lagestri} and CapL 
Warner, for the purpose of ascertjiining wliere the shot had fNllen the pre- 
ceding evening; nu their way thither they exiimintd the ground to the 
eastward of the crii^i; ruaids, without lindiiig uuylhing. Nrur tlie farm- 
bouse they met Lord Ao^tlfgey's keeper, who had been present al, aod 
assisting; Capt. Earner in his experiments ; he told them that the balloon 
had been fnuiid last evcnin;; half a mile short of the village of Kugelry, 
which ia abiMil three miles distant from HHywuud'jiittk, aod I j to V ratlea 
to the e«fitward of the Fair t)ak (the object markc^d out). 

" Liint Ingestre and Cupl. WnrniT juiiied at Haywood-park-farm, and 
the whule ftarty rode in ihe dirrcliuii Capi. Wuruer poiult-d out aa the 
inu&t probable line for IJudiu^ (be t>lt<il, iiivd after three hours' eenrch, with. 
out buccesd, it was abandoned. Diiriug u purt of tliii liuje, Lt.-col. 
Chalmer separated from the parly, and rude uvrr the ground a secoud 
lime, tu lite eastward of the pu»iliuo In: had occupied during the eaperi- 
nient, hitt found no shot. 

" At about four o'clock, Lord Ingestre propoi=ed to drive Capi. Chads 
and Lt.-col. Chalmer iu his chaise, through Hugeley, on iheir way 
back to Beau I>e«ert, and havitig B^certaiued that Ihc balloon had been 
conveyed to the Bell tavern, Ihey stopped Ihtre to obtain mfortnatinn. 

*' On goiug into the town, they were met by a pt-rson whom Lord In- 
gestre appeared to know, and Avho informed him ibul thtf balloon had fallen 
about half a mile (short of Itugeley the preceding evening (uear tbe four 
cottages) i that jiome labourers had gut huld uf il, and hud given it up to a 
gentleman fur a guinea: tltat ht; (ihe pi-rson ^vho addr«-Esed Lord logt-strej 
had claimed it a* his own, on x^hicli di&puies arose about il; and some 
alarm bad spread over the village, us some powder, and niue of Ihe shot, 
Vftn found allacbed (o the balloon, and there was also a suspiciuu that 
some one had gone up with the balloon, aod bnd be^n killed. The polic«) 
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vm sent lor lo takf chnrge of the balluoo, Ace, and directed by a niasis- 
Wt* to retain it. 

" Lord 1ng«str« told tlie police Ihat he was a magistrate, and tba( tliere 
ira» nolbiog improper intended, itnd to gire the balloon np to Itic periun 
Hatmioj; it, and that be (Lord L) would be responsible for their so duing ; 
)o which they asBeoted. This person then went with Lord Ingeaire aud 
C*pt. Chads to a stable ; thowed them the balloon, and explained tlie cir- 
nwuUutctt o( ita aacent, and wag quite conrertsant upon the outvjfct. On 
LL-eoi, Chalmer's entering tlie stable, he recognised Ibis p<T8on In be 
OM of tfw Messrs. Green (the aeronautA), and who stated lltat the btilloen 
w»* his propf rty, and Datoed the • Albion.' Mr. (rreen was pa.<ising under 
the Dsiiie c»r Brown, in order to keep all proceedings as to a baltooa being 
M the oeighbobrhood a secret. 

** Lord Ingestre said that further search shontd be made b; the keepers 
for the shot, bat that thea we coald du nothing mare. AVe left Riigeiey 
fur Beau Desert, and on arriviug there we all had an aiidienuc of live 
Marquis of Anglesey, reporting what we had seen and heard. Lord In- 
gestre acknowledging that he considered Ihu cxjiiTinH-ul a failure, ia 
which Capt. Chads and Lt.-col. Cbalmer fully coincided. | 

•• Capt. Chadi and Lt.-col. Chalmer look leave of Lord Anglesey, and 
ntomed to Birmingham that night, oa ihuir way for London, conaideriog 
tbey had now only to make the official report of the experiaicnt. 

" Lord Aoglesey dircclfid his keeper, Mr, Cuckayni*, lo innke diligent 
March for any of the shot tlial li;id been dropped from the baljuun iu il.s 
t/taram from Haywood park to RupeJey. Reports were reccivi-d from Mr. 
CbckajDC, dated atlt, <nh, 10th, 1 1th. and 12th December, 1S4G, and 10th 
Jafloary, IJM*, showing the number that had been recovered, tlic direction 
ia which they were found, and their penetrutiuu into the ground ; h«.' also 
»cDt up two diagrams, eiilnbitiog (from the positions tbo sln'ts were found 
») the iorluoQs couTie of the balloon, which twice crossed the lurnptke 
rosd from Haywood lo Rugeley. 

" Mr, Cockayoe reports that 18 shot had been recovered : five within 
100 yards of where the batlooii fell ; eight at atjimt three miles from Hay- 
wood-park ; and five one mile from wlience the buHoon stnrted (Haywood- 
psrk). The penetration was from one lo four feel, iii hard gravelly soil. 
^sigIledJ •» H. D. Chuds, ("aptuin, R,N. 

** J. A. CitALMtfl, Licutenimt-Colonel, R.A." 
[We propose next month to give an analysis of Sir Howard Douglaa's 
acenont of the proceedings of himself and the other commissiuiiers ap- 
poioted to consider Captain Warner's claims] 
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MILXTABY AND NAVAL iIN6lN£CRXNG. 

LlEl'TENANT ROBERTS'S M(*RTAR. 

Some experiments were recently made at Polrsmoulli, lo lest an iiD- 
prored rauriar, suggested by Lieut. Julius Kuberts, of the Royal Marine 
Artiilety. The mortar tried ou bourd the Ciirfeiv, a l«-gi»u brig, was a 
U-)Ucb, weighing 6 tons. It was sutipcndud between two cheeks or 
brat keis by a wrou|iht iron spiudle or bar i«f <J incliea in diameter, beitig 
■tiached to ibis bar by two wrought iruii nhafla uf ,'» iiichea divimeter lo 
Ibe Irunaiuus, and a short shackle chain under the iiujzkIi*, by tvliich (he 
rlevation is altered or inainiaiued to <1S degrees. The bruikela above- 
oeotioocd stand hrmly tiutted Iu h cirvuLir ouk platform 13 inches lliick, 
lUTiog a sqiiare hole tut through it. vvhicli pliilfLirm i5 placed to revolve 
titer a circu Id r hatch ur liule on the deck with suflkietiL ttciirings fur &fip- 
(iiirt, aod a cunibiiig round it, iu which tivo oppjsite key boltit are lilKiueil 
to work to prevent the pUilform rising. Tlie square hate in the phufortt) 
beiug immediately over the circuEur one iit (he deck, the luortart by a 
single ti-iiich rope, p kised for the purpose, when hnukcd over the bur an J 
hooked to a chutk and ring placed into the muzzW, is lowered, muzzle 
downwards, at a inouienl's iiultce, into (be hotd, luut at se^'urcd there, by 
which the enormous weiglil uf live tons la instuntty reiiutVL-iJ fruiii (»ir lltc 
upper decki iJic Siinie rojiu as easily rclnriiing it to its inuuiiled [lOailiun, 
tlic mUiC^clc chain beiu^ iiushackled, or rlmtkted mIicd raised iu position 
^r use. By the viry niitiple means of its suspeuaiou, the shuck, ou hriug, 
by the mortar recoiling Iu it, i.i greatly reduccii, unit u c*)nsi'i[ueut reduc- 
tiwo of strength and weight of deck, supports, and littu»gs is likcwite 
cfTected. 

The plan of filling her supports is ndminibly nrranged for lightness and 
sireagth, there being eight uprtgbl '' struts," or pillars, where tlie ^iuur^>/ 
and other mortar vessi^ls require from iH to 22, besides additional beam!;: 
between every one, and fare auJ aft heaius of enormous strength (frnni 1.^ 
to Itj inches square) couuecllug the whole ; saving theivby, iu thu littitigs 
of Lieut. Roberts's mortar, about 20 tons of this material aluue, tsoppoamg 
th« luurtitr in both cases lo be tlieeanie height from the keel. The jump- 
ia§ up of the mortur, ns usuuUy fitted, on hring, is iiimosl as duslruclive 
lo (lie vessel as its downward bliock, it^d this wa^ airiktugly exetuplitied 
in the trials of the inorlar btted to (he Scourge steam-stuop, wliere ilie bolt 
•ecuriog the mortar lo (be deck bearaa was forced upwards with its key- 
boil through an iron platt; into the beams, the uut requiring screwing up 
•very time, and the muzzle requiring lo be lashed down also every time 
10 ffvveut Ibe jnortar jumping backwards. ISy ibe priDcipte of Lieuteuaut 



Rohrrts's plans, these rvils are entirely rrniov^d, the mortar Ijittg hiirm- 
kftsly and <i«ly fptking to return to its inert position on (he recoil. Tbp 
platform traverses on an iron bull-ring, and works moisl casilv willi twti 
single tackles. D occupies oo more room on deck than the present mnrlar 
beds; by being stispemted as above described, it fan he fired to the great- 
est nicety, the direction of the object fired at beiog simply taken by (wo 
email iron pickets in line with the axis, instead of that awkward ami very 
tineertflin method, when a vessel is in raotioo, by a plumb-line. The mor- 
tar Just tried is fitted on a vessel in no wny calculated lo stand any con- 
cussion, shoold any bare taken place. These many and very important 
advantages over tlie old morlar vessels are bodied in so simple a construr- 
lion, as to render Lteulenant Roberts's mortar available for any class of 
vessels. 

ARMAMENT FOR WAR STEAMERS. 

Tlie Lords Commissioners of the Admiralty, afler considerable experi- 
ence nf the power of the various steam frigates and other steamers in (he 
Koyal navy, as regards Lheir capabilities of bearing heavy armamenit, 
have resolved In lix the following as the armament of each particular 
steamer. Vessels of Minitar, or nearly similar, tonnage and horse-power, 
are to be arranged iu classes : — 

Sleamers Ptopellcd hij Pnddtet. 

.Steam Ships, — Terrible, 1.h50 tons, SOOhorse power; niaio deck: (our 
.'■I) pounders of 97 cwl., 11 feel in length; four H- inch guns of(i5cwt., 9 
feet ; the 5G-poundera on pivot slidec, and carriages ; the 8.inch guns on 
tutiiinun Gurnages — upper deck: four &6-pounders of07cwt., II feet, on 
pnot slides, and cnrnuges ; four lO-incli guns. H5 cwt., 'J feet 4 inches, ou 
common carriage.4 : total guQ«i, l(j. Henelope, l.filti tons.6S0-bor»e power; 
main deck : eight H-inch guns of Co cwt., !> feel, on slides and carriages ; 
(wo OS-pouuder rarrooades of 3(»cw(., a feet I incbea, on Hardy's com- 
pressor carriages — upper deck: two <ib-pnunders of 9<~> cwt., 10 feet, on 
pivot slides and carnages; four H-iucU {;u[)b of C5 cwt., feet, on slides 
fl.nrl cHtriuges : total, 10. Rftributiun, l.till Ions, UOO-horse puMir ; main 
link, mine (but it ^» nrranged that all bteauJ ships which do not rarry an 
arni&n)eut on the niaiu deck shall, if possible, carry fuur liSpouudcrs of 6(i 
cw(., fur head ami slern firing) — upper deck : iwollU pounders of Uii cwt.. 
10 feet, on slides and nirriages to pivot ; fuur 10-inch guns, B& cwl., i) feet 
4 tMi:he!4, nn ^lidcA aud carritiges : Iota), G. 

j^TiAM Frioati^s.— Cliiss 1. Avenger, 1,444 Ions, 650 horse power; 
and Birkenhead, of l,4tlO tuna, SOO-hurse power. Upper deck: lwoG8- 
pounders nf 95 cwt., 10 feel, on slides and carriages lo pivot ; four 10-inch 
guns, 85 cwt., n feet 4 inches, on slides and carriages; total) ti. At pre- 
Aeiit the Avenger carries, by way of experiment, two :J<!!-po(iDderB of G5 
cwt., instead of two of the 10-incli guns. — Class 2 (A). Odin, 1^3*26 tons, 
atWliorse puvver. Main deck: 32-pouiiders, .56 cwl., 9 feet 6 inches, on 
common carriages. Cpper deck: two fiB-pouoders, 95 cwt., 10 feet, on 
pivot !>lides and carriages; four tO-inch guns, hi cwt., 9 feel 4 inches, on 
slides and curriages ; total, I'i. The steamers also belonging to this class 
are the Sidon and the Leopard. — Class 2 (U). (iladiator, i,'2\0 tons,4S0> 
Lorse power; Sampson (450-h.p.) ; Centunr (iiin.h.p.) ; Dragon (660- 
h.p.); Firebrand (100. h. p.) ; Vnllurc i,4">0 h.p.) ; and Cyclops (S20-h.p.). 
I pper deck : two (j8 puuuders, 9i cwl., in feet, ou pivot shdes and car- 
riages ; fuur 10 inch guu*, of 85 cwt., feet 4 inches, oo slides and car- 
riages ; lutal, ti. 

&TCAH Siuoi's, — 1st rla!>s. (.•orgon, 1,11 1 Ions, StiO-horse power ; Hull- 
dog (.^00), Fury (^lo), Inflexible (:i7M), Devastation CtDO), 8ph>nx {HOO), 
Connurani (auo), Thunderbolt, situe wmked in Algua Bay (SliO), V(rag«i 
(3u(t), Ecla)r(:iSJ), Driver (280), <Jey8er(:iS0),tirowler(a»0). Styx I'JbO), 
\'ixeu (ahO), apiteftil (280), Stromluili (:iHO), and A e8uviu»(aS*0). t'pper 
del ks : one Oh-pouude« of 01) or 9} cs^t., !<> teet^ uad one 10 inch,8d cwt., 
l> feet 4 inches, on pivot slides nod curriuges. l-'oitr 32-pou,Dders of 42 cwt., 
8 feel, on liurdy's slides aud lunia^es. 'loiai lur all ves&el.s of this ulass, 
0.— 2ud class: Medea, MS5 tons, S.'iO-horsc power. Salamander (220;, 
Hydra (2tHJ), Hecate (24<l), Hecia (240), Hermes (220), and TjideMt(aaO). 
I'pper deck : (wo IU iurh guns, (i5 cwt., 1) teet 4 incbes, ou pivin slides 
and cHrnugc;. Four 32-pounders, 25 cwl., (i feel, ou Hardy's compressor 
ciirrlages. Total, 0. — ;ird cUss : Ardeut, 810 tuns, 2()Uhor8c power, 
Alecto (2t»U), Polyphemus (2IH>), Promeibeiw (2U0). L'pperdeck: one 
!l2'poui.<der, Ai cwu, h feet li mchet, ou pivot •■lides and carriage*. Total, 
3. A special exception is iiiaile m tiiia cla»s of the Janus, 763 tuns, 
22t>-hur*e power, which carries only two 10 inch guna of bo civti, Ofeet 
4 inches, on pivot slides and carriages. 

liOMU Stf.amers. — Scourge, 1.124 Ions, 120-horBe power; upper deck, 
one (ib-pounder, Vi cwU, 10 fret, un slide, and carriage Iu pi^ol; one IS> 
mcU mortar : total, 2. 

Stlam GL-N-vii£si^La, — Class 1. Firefly, 5S0 tons, 220-borse power. 
Ultizer (120;, Tartarus (1^6), and Flamer(12U). I' pper deck, one 32- 
pootidcr, 42 cwt., H feet, on slide and carriage to pivot. Two 32-puuoder 
tiirrouadeSj 17 cwt,, on Hardy's carriages. — Class 1 (A). Grapplcr A59 
toiis,22tl-lior*e power. Hlu\o(100), Colombia (1(»0), Oueroo (200j, Triton 
(2«0J, Antelope (2(iO), Arheriui (ITW), and Volcano (140). Two 32- 
pouuders, dti cwl,, 9 feet ti inches, oo slides and carriages to pivot ; two 
a2-pounders, 25 ctvl., Ci t'eet, on compressor slides and carriages ; total, 4. 
Class 2 (A). Spitfire (132) tons, 140-borse power. Porcupine (132), 
Lucifer (Ibtl), Avuu (170), (aleaner (130), Shearwater (100), Kile (170), 
Lighting {iW), Meteor (lUO), nod Ct^iuet (bO). One l»-puuuder of 80 
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ctvl ,7 ferl, ofl &iitl«:k ami (arriii|;«;» lo pivoi ', two 16 |M>UD<1er Ciirrontideii, 
lU rwt., 7 rt-L'l, uri liariiy'it cninpieat^or cmimmkl's ; (ii(xi, 'S, — C'lubtt '2 i li). 
Torch S15 ti>ti», 1^4-liorKe (Mmcr, LiKii^l (lOU), Hi(XJ>y (StUM;, .luckul 
(150). LieariJ (IM), HIiHidhoiniil (l40)» itntl Myrutidnii (I^U). Oii« IH- 
puuitdir i;uu of 'iK cwl.,7 fn-t. un pivol »lidor< aod c«rriugc», itud (wu l)i- 
piiuadcr cuxruuMdct, 10 cMt.. 7 frcl, oo llurdy'» caiTiit((P8. 

Stkam Packets.- -WJIdlirt, Itiii Uintt ; Frwlesri, Uiulicr, Monkry, aud 
Dwarf. TsMi tt-^uoilct bust guue uf G t-vtt. 

I'lriK. — IIlLio, :t!>S toua. llO-iiiirac power, Arrican nml I'uofidflsce. Twu 
Sa-potiuders v( 5G cwt., feel 6 iaclies, ou pivot alidfis niid cwriafges. 

TRu<^(>-'SHii-!i. — ilhadkiDHOtliue, 813 loos, UW-hor&e power. Dee (220), 
aud Alban (lltO). Fuur Bii-puuaders uf 42 or &6 cwl., tt fiiet, on roniuioii 
carringcs. 

Stmvur* Proptiitd by S<:reic$» 

StbaM FRroATi'.s.— tins? I. Simoon, 1,95S tuns, 7S0-hone power. 
M*ia deck : twelve 32>pouBderB, i6 cwt.,d feet iDcbt«, on riides and 
carrinKea. Upper deck : two <j8- pounders, 93 cirt., 10 feet, on pi*ul 
slides, Bjul cirriBK^!' ; four 10 inch k'»»< ^ cwl.,11 feet 4 ioclies. on slides 
Bad cArnag;e». Toial, 1». Vulcan, t,7l7 tooc:, 700-hor8e power. Mam 
deck : «i^t 32-pi>iioder8, &6 owl.. If ferl <i inches, on slides and curria^^e. 
Upp«r di'ck : two GK-pounders, 95 twi., 10 feet, on pivot slidrs, «nd ciir- 
riageR ; four S-ioch ruus, ti."> cvvt., '.) feci, dii sliJeu uitd carrift^ies. Total, 
14. TerniHganl, 1,5 jfi tons, (i2l»-liorse jKiwer; DauotlesB, .'S20 ; Kuphrates 
Aod Vig;ilHnt, 521). Main deck: eiKhlecn S2-poiii)den!, 50 cwt , 9 feet li 
lucbes, on romnion carriages, Upper deck : two (iS-pouodcr*, U.» cwl., !•* 
(cet. on pirot slideft, and carriages; four 10-inch gaos, 85 cwt , U feet 4 
inchoa. on slides and carriages. Total 21.— Class 2, — Megara, l.UVl looa, 
6dfi>hone power, and Pegasus C.i 10). Main deck: four 3'2-pounders, 5n 
cwt., feet 6 inches, on slides aud carriNges. I'pper de<;k : two US- 
pounders, 05 cwt., 10 feet, on pivot slides, and carriages; fuur B-inch 
gonR, 05 cwt,, <) feet, on slides and carnages. Total, 10. 

^TI3AIH floors. — Class 1. — Condicl, OU'i tons, 400-horse power, Deape- 
ralv, Niger, Mocbantrcss, Falcon, Uji>ili»k, and Floreotia. I'pper deck : 
ooe 68-pouDdcr, 115 cnt., 10 ffct ; oue lO-iurh gun, H5 cwt., 9 fv«l 4 incbeti, 
both on pi*ut slides und carnages; six. Bioch ;{dos, 65 cwt., 9 feel, on 
elidea and carriages i total, H.— Class 'J. — Encounter, 895 tons, 3(>0-borse 
power, and Harrier. I'ppcr ileck ; one 68. pounder, 95 cwt., 10 feel ; and 
one lO-inch gnu, t^5 cwt., feel '1 inches, both on pirot, slides, aud car- 
riages ; four K-inch guus, 05 cwt,, 9 feet, on slides and carriat>cs ; total, 0. 
Claaa 3. — Ilatller, 888 tuns, ilOO-borM power; and Phocoix, 260 ; unc M- 
iocb gUD, 65 c%vt., feat ; ooa 92-pouDder, 56 cwt., II feet 6 inches ; fuor 
;i2-pottBders, 25 cwt., fecst, oa pivot »lide», atid carriages, or otherwise 
U iieosaaary ; total, 0. 

Stkam (ioi>i-n<)ATs.— lat Class. — nifleman, -ISS tons, 202- horse power. 
Sharpshooter, Archer, Parthian, Sepoy, and Cosfuck ; one Ow-pt)uudfr,9j 
cwt., 10 feet ; aud one 10-iacb };uu, 85 cwt., 9 fi-et i inches, on pivot 
»li4les, and carriages ; twu 32-pouuders of 25 cwt., feel, on Hard; 's cur- 
hagrs. Total, 1.— 2nd Class. — Tcazer, 301 ions, 100-bor«e power. Minx, 
Jiuxer, and liiler ; ooe 8-inch gun, 65 cwt, 9 feet, on pivot slidce, aud 
carriages ; one brass 0-poander. Total, 2. 

Steam GuarD'SHIPs with AoxjI-iary Power. — EdinburRh, 1,772 tone, 
4A0-bors« power. Ajax, Bienbeiiii, aud La Hogue. Lttwer di^cU : Twen- 
ly-aii 42-ponnder«, 66 cwt., fl feet inches, on coruuion carriages. Qumr- 
ter deck : Twu 50-pouuders, 87 cwt., 10 feet, on pivot filides, uii'l carriages ; 
four lO-iiich puus, 85 cwt., y feel J inches, on slides aud curriiigefi. Foie- 
caatle : Two 56-poanders, 87 cwt., 10 feel, on pivut slides, and carriage. 
Total, 60 guns.— Eurotas (fr.). 1,168 tons, a50-horse power, Horalio, 
Setdiorsf , and Forth. Main deck : Tweuly 42-pouudera, CO cvvl., 9 feel 
l> inches, ou cumnum carriages. <-Iuarter-deck : One 50 pounder, 87 cwt., 
10 feel, i>H pivol slides, and carriages : two 8-inch gtins, 05 cwt,, 9 feet (or 
two lO-iucb Run» of 85 cwt., 9 feet 'I indies), iiii slulcs and carriages. 
ForecBslle ; One 50 pounder, 87 cwl., 10 feet, on pi^ot slide and carriage. 
Total, 24. 

Stf.am Frigatbs with Adxiliary Power. — .\rrogant, 300 horse power. 
Main deck : Twenty-two 32-puunders, 56 cwt., 9 ft. in.; and six 8-inch 
guus, l»d cwt., 9 ft, on common carriages, ijuarter-deck : one 68-pound. 
n', 9« or 95 cwl., 10 feet, on pivot slide and cmrriugc ; sixteen 32-poonders, 
32 rvvt., feet inchet*, on Hardy'.s carriages. Forecastle: One 68- 
liuundcr, UO or 95 cwt., 10 ffcel, on pivot slide and carriage. Total, 40.— 
'Aniphion, 300 horse power. Maiu deck : Fourteen 32-pounder9, 56 cwt., 
9 feet inches, and sis 8-incb guns, 05 cwt., feet, on common carriages. 
Quarter>dcck : One 08-poundcr, 90 or 95 cwt., 10 feet, on pivot slide aud 
carriage; eight :12 pouudcr», 25 cwt,, 6 feet, on compression carntigcs. 
Forecastle: One 08 pounder, 91) cwt,, 10 feel, on pivot i^Udo an<l carriage. 
Total, 30. 

This return dues not inclndc the numerous packets that ply ai mail 
steamers on tbe varioua atatioas round the coast and in our culoflial pos* 
sessiooB. 



Siagfira Wire Dridgr. — It is slated in the RocIiesteT Demoerat, that ibe 
Niagara Muspeasiou Bridge Cempaay will ahortly proceed lu the erecliiro 
of » wire bridge across the Niagara river— ihe Queen's assent having been 
obtained. The whole of the slock, 200,000 dollars, has been taken— Kjoe 
lulf ia Cumda^ and the remainder ia Now York. 



NOTES ON FOREUi.N WORKS. 

.l/ir«a7i ArUtniaH.—Audiatttr ft n/rtTii par*.— T' - »•..-;'!• ^'nrojj isoo 
lUc decrease, evidonced by tbe report.i both of Im ;irety an 

ansociulion which pnssesses an amiuni income . . ' ' tlvri?)* 

(a large sura of money at Munich !),— inigbl, all other ad»aiitagei» com- 
bined^ have done more. The public taste, to iiieullon ooe incident. do«r? not 
seem lo g(»upnce with higher art-tendencieij^for amongst 127 i 'to 

lo prizebotders, ooty <hrff bislorical ones were clioseu ;— hen re 

Hunting after portm its aud g^inrr painting. Coiopared wilU uii> .i.-i;!iqc 
of Uie Munich art-union, even thitt of Ihe Dusseldnrf art-friends does not 
bear a comparison— which latter have had painted on altar-piece for the 
Cathedral of Cologne, ndorned Iha guildhall of Elbcrfeld with frescoes, 
and provided siiDilar foibelUsbments for the Rmperors'-hall of Aii-U- 
Cbapelle. Even the Art-Dniou pubticalioD ( Ffrf(«*W'tf<), which might 
easily have been elevated lo au urgan of real art-value, very seldoto 
rises beyond the sphere of eidiemerKl art, and latwurs under 4 mere bunt- 
ing after eilemsl np|iearnutes and pictures(|ue elleits. This yoar'* 
exhibition, also, does not iifford ntiy very cbecrlul prospects, although Ibc 
king has bent to ihe exhibition somr Dulcb paintings of his gwn prixate 
Rnllery. In the deparlmml uf sculjilure, L, Schuller has exbibil«<J a 
M. Bernard in bronr.e ; and the oiodrl of a I'enclupe, by Brugg)er, may be 
also mentioned. 

Tlu Vallnj »f L'hamoui.t ha* been Ihe scene of an awful event. By aa 
nvalaorhe which fell from the AiRuille>-Kouge*, and filled Ike bed ol tbe 
Arve, tbe small viJlnge of Des Prats on ihe banks of Ihe tivniet, was com- 
plelely buried in dHtti.y uf rouk and snow, with some considerable lots of 
life. Another avalanche which carnn down lately from the crags of 
Ihts liist-nsteio, in Tyrol, buried several persons who were oo the return 
hunio. 

Ruad orer the Alpf. — The Sardinian government has given orders to 
repair aud open the gigantic road, which leads from the south of F'rancc 
(Brian(;oii) lo Italy. This road over tlie Mont Genevre was constructed 
by Napoleon, in a luobt solid unJ coitly manner, but ha« aince been 
tiegleclod and gut out of repair and use. It will be of great importuce 
when Turin and Piguerol arc connected by a railway. 

l^uUic Work.1 in .SVnrg^aJ.— Cuplain tirainmont, K.N. of France, the 
governor of llie abo\e seltlciiicnt, iu opening llie legislative ajssrrobly, ad- 
verted, at some length, to the public works lo be executed in the colony. 
Aniuiigbl these, a regulation of the harbour of St. Louis, embankments of 
the river, and draioidg of its b.inksare cocispicuous. His excellency very 
proptrly wbaprved, that by euch improvcinenia the native (Negro) work- 
Hiati will Liu furmed, and the process of malerial tniiisution of Africa ad- 
vanced. 

Lvsi«!aiion i\f Rixcit and WalcTcouracn.—Tiie French Coogrea Agri- 
cole, pn.'sided by Prince De Caxes, have disctissed the above subject at 
great kuglh, when iMtssr?. Tuiicijueville, Beaumont, and others, were 
heard. The iirst fact resulting from these debates is, that there is In 
France an act of the L<'gis!ature relaving lu these subjecis — vie., Uiat of 
I4trt Flor<'>al on XI. Some, liuwcver, thought that thi5 law ia rather for 
preventing ihe batik- [teople (riverains) tivailiog thenisi-he» of Ihe hydr«U' 
lie advantages of tlicir position in oIjc impruvemenl of their lands. The 
congress, in line, einitled several opinions, which will have some weight 
on llie legislature and the government. Amongst these, was the sugge-Sliofl 
tliat the govcrnmeiil would w.Uch tlie execution of Ihe laws relating to lh« 
turrtyr (flowing) of whUt not avtiilablu to iiavigalion— lakes, poods, and 
brooks; that (he former usages, lutal regulatiuu^, he of each county, 
relative lo Ihii subject, be culleuiid, and laid before a board of inagislrwtc* 
aud proprietors, for bringing tlieui in concert with the genemi legislniion of 
the land. The congress recomiiiendcd to governiiieiu the apjioiulmenl of 
rcgiilnr ullirers of the murs d'cau. It wins also suggested, ihiit the forced 
participation of propri^rtors interested iu Ihe execulion of public works— 
hilhfriii nieri-ly r<;blricli'd (^by Ihe law of Sept. 16, 1807) lo Ihe dykcing of 
Ihe sea shore aud thu hanks of rivirs — should be extended to all work* 
relating to the inanagemtut aud distribulion of water. 'Ihe congress like- 
wise requested, that goveriiniout should direct its tttlention to Ihe umelio™* 
liuu of bogs nud mar.'.lies, by Ihe ciittijig of great dratoiug cauats (J'ojaiet 
d'nxMinii(snncnl), lo uUoxv tiie t\sc4tpe ol the waters and moisture of whola 
districts — ou whicli accuiiiit, no legislative enactment has been hilberl* 
made. {C'eM tout comvie chez nous.) ' 

i\«pig-«tioM «/■ l/ie &V/rtr.— linporlnnt works have been began at Pari! 
for improving Ihe navigation of the river. At la llap<jc the basin {yvrl) is 
dredged of slone. Nearly at the eiubouihure of Uio canal of St. Martin, 
u jetty is building for the discharge of good •>, fur which the Boulevard 
Coatrescarpe will be sacriliced, aud ul! its houses demulic^hed. The whole 
quay ou tbe left bank, from the Poal de rAfchevech« to tbe Petit Voatp 
ia taken otT, and is to be rebuilt with au inclined road. ^ 

Strange Innuguratifn «f <i i'uitiic Building at CvntlantinopU. — The 
foundation stone of the branch building of the College of Mediciuc, which 
is to be erected near the cemetery of Pera, has been laid with much tere^ 
roony. The work has been for some time delayed, beranse the chief ta> 
Irologer (Myuedjim-Bachi) of the sultan had declared, that do other da] 
than the 20lh February would be propitious for that purpose. Still, thl 
almoBph»re did not concur with the right reverend gcnllemaji, as tbe cc 
inetery presented a lake of mud, caused by the iucessant raiu aud auo« 
which fell during the day. 
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t'.r ,ju-. — M. Cauina is one of Ihc moist active and, we may 

av. ' .; literary chiinict(!r« of modera Rome. Scarcely hns he 

'- , grrut worL uii ^enerat nrcliitectare, than *'• Le Busilichc 

iim" I'u work of oI(l<T (lalf) uppwirft in a sccoiiiJ e(litii>n. 
dible how sucii H iierfurnuiDCc— 145 copper-lflnle enijrav- 
ii(« Hud li>U ptL^fii of test, iu fuliii — eiuilil be coniiilete<l in so fihart a 
ptriod- At ibi' mnv: liiof| Cavalierc Cuninti lkai« publtslind a second «di* 
linn itf ** Fom Ruuiann,"nnd ha» noarly completed a description of alJ lite 
Elmsoin antijuitics, which rtthur huvc been ditM:ovtired on Ruiitiin ground 
or *r« prcMfved io its iniiscumg. And, tliercfoie, wtdlc oUiita are funih- 
Uag aod thuUeriag how und whitt lo |irodu(<i', tlii« utun gntsps at once ikt 
•verytbing worthy ubuut Imn— vi-nfying th<» old axiom, auderc mpen. The 
" Bfttilichi!," inori-uver, are a work of great pructicul uua);c, conUiuin); u 
IDU5 of urli*tic uod profesaionul infurmalion and hints, wlileU it would, uu 
tloubl, bitvc taken luost other men years to (iod out and collect. The text 
ilwelU in()8tly on the glatenient and elucidfllion of fitcls, which none but a 
practical architect of M. Cii»ini*'» slainp could ^ivo due justice to — he. 
who baa passed ull his Jiff luuoni^at the gr^adeou:! remuintv of Pome, aud 
batfirarched fur nnrt studied lhu6c Iniditions and rule» of cunslruclion, 
wliich liavc been current there for many centuries past, We trust thuBu 
few hittis will Bulliud iu liK ittteiitton to the deep ttudy and research uf Uiid 
Uit production of the Rontan archiletto. 

P^lytechnicM ia Auitiiu. — The emperor of Austria has ordered Ihe rs- 
tibli»ltment of pol)tccltinc insUlutinni*, at the char)(e of the 8talc, at Lin/.. 
Biiiuo, La^bocii, and Iiigpruck. 'I'hfv will compri»e the ukuhI couriie of 
allirei' years* (mostly gruluiluus) luatiori, iind hi^ priiMded with iheiuical 
Ubnnitorie*, polylerhnic and indivslriHl collections, libiarieg, &c. lly Ihis 
»ri>biioii, each of the chief county towns will httve its central pulytechuic 
intilution ; while agricultural Bchuoli*, which are now to Ik» e»lul)liahed 
Ibmughoul Ihe kingdom, will serve an iho uecessary coui|>leineut of »»• 
tiooai education. 

Berlin Society for the ImprotemtHt 0/ the Working Ctatus. — When 
tke great Iudu>irial Exhibition of 1844 had led the minds of Pru&dian 
pkilanthropijts and statesmen lowards Ihis Auhjnci, the experience in the 
Bsehaoism of such huy;e asi^ociationa was so littli^ drvrlnped, that a great 
nuoj obstacles presented themselves, which are now, hnppily, overcome. 
Lul month, a i;cueral ineeiiug look place, when the stututt-s of the So- 
cieiy were rnnfiriiied by Ihe hume secretary of Btitle. The main difliciilty 
bioged iu the wish of tliu cummittee to eBtnblish hriioch Socieiies Ihroutch- 
out Ihe country, which would have made theiu 41 kind of lurn-^/iondin^ 
Kcifty. This has been so cltani;ed, that lUrsc brunches will be uncoii- 
Dected with the central body at Iterlio. 

IIM t^f Liberty^ in HaiMiria. — I'his structure, whose naioe {BefrctiuMgi 
HalU) We Seem to have truly readered and Irauslated, is iiuw occupy iti^ 
tbf ciiisel uf jiiihwanthaler. Four uf Ihe splendid cycle of \'ictury iitlii- 
tues, before noticed (ante p. 31), which huve to adorn the Hall, are already 
Kxtrlled, and will be reproduced iu marble by other artistH, as their num- 
ber will amount iu all Iu thirty-two. It has likewine been previously 
oeoltooed that Ihey will istand on a routiuuoua circular stjlobale, evi<ry 
Iwo haldiog a shield, &C. It has become known, of late, Ihut die ori;;miil 
idea of forming a wreath as it were of statues, placed wilhiu the expanse 
of an immense roluudu, belongs to Kiu); Ludwig himself. The relievos 
of the metopes, fur the flail, iu marble, are also nearly completed, us are 
likewise the four ftlatues for the ((able of the building, which will repre- 
leut tbe four tribes of (be Itavariuu nation. Another work of M. Schwuci- 
Uiaier i« now completed — aabely, the shield of Heracleit ; it U rust in 
broDxa and gilt. The original is destined for Ihe Fmpcrur of Austria^ und 
l<mr copies fur other sovereigus. 

A new Theatre ul Vienna. — The foundalinn uf a grand new theatre oear 
Uw fkomtbmerThor, at Vienna, has been laid. The theatre is to bear the 
nuDCoflhe National Theatre, and is to be fitted up on u scale of great 
UfDificeoce. Jt is to be huished in two )eara. 

RtUttay ill SwitzerUnd, — The project for a railway ruuning from the 
Mtditrrraoean, through Switzerlaud, lo the Nrtrth of (iermany include!* 
two gigantic works of art, that by most of those who have been consnlted 
ar» deemed impossible of executinn. These nre the piercing of Mount 
Lnkmaoier (the Locus Magnttx of the iincit*nts), to gain access from Iht; 
VaJlej of the Tessin to the Valley of Ibe Rhine — and tltat of the Alps fur 
tbe line nhlch will link Sttrdaiia with France iti (he porliuu comprehended 
between Oult and Modanc. The engineer Micci, however, to whom the 
Sardioiau government has intrusted the work,, and whwui the Swiss and 
Bavarian governiBeal have adopted for their respective shares in the tiu> 
dertakiog, after a careful study of the ground is uf opiuion that the boring 
«f IbflM gnuiite masses is practicable ; and has invented a mt^chanrcul 
■fiparatm for the excavation uf the huge tunnels, which has bceu approved 
vj the Committee of Public Works, and is to be put ititti imiiiediate ope- 
ratioD. 

fudvt. — The (>angeB Canal, «m nhich £'JO,000 annually has hitherto 
beeo grudgiijgly bestowed, is nuiv tu he pnu-eeded with at the rdic of 
£230,000 a year; it wdl be completed by ld:il. It will irrigate 8,UI}U,aO(J 
of acres now comparatively barren, aud save 'J,<i(l(i,OW of people from (he 
|>eriodical viaitaliohs of fa mi oe. Another canal, leadmg from the Sullej, 
niles into tbe Bbullee country, is beiug surveyed. 



NOTES OF THE MONTH. 

The Sew House nf Lords— Mr. Barry has given us what may be called 
the IJrst iniitalraeat of Ihe new I'ulace at Weatmiosler, in Iheopentogof 
the House of I^rds. Of this building we have eugravings in preparation, 
which vna expect shortly to lay before our readers, when we shall pruceeil 
to give a description of this great work. In tbe meantime, we may say 
that it has been received with niucb applause, and is considered as justi* 
fying Ihe lime, labour, and money expended upou it. It is one of the most 
superb bails in Ihe world, becomiog its purpose of the throne aud seat of 
empire of the most powerful and most wealthy natioa in ancient or 
luodern times. 

Army and Netty CfH6.— There were 69 designs seot io for competition 
fur Ibe New dub Room. We understand that during the last month the 
members of the club were regularly besieged with canvassers for favour; 
such a practice is highly disgraceful to a professioo like that of architec- 
ture, and ought to be denounced at the Institute as most disbooourable — 
but will the Institute stir in the utfuir .' Mr. TatLersal is tbe successful 
conipetitor fur the first premium, and Mejisrs. l-'ovvler and Fisk for ilie 
second premium. The designs will be exhibited to tlie public by tickets, to 
be obtained of the secretary, until Thursday, OtU iasL 

Tbe great engineering achievement of the Isist month is tbe opening of 
the Uirkeohead docks, which was oelabrated by a sumptuous ceremonial. 

It seems now to be decided that tbe railway from Calcutta to ihe I'pper 
I'rovinces of India is to bo guaranteed by tbe fiovernment. 

The Great Western steamer has been sold to tlie Royal Mail Steam 
Packet Company for 2d,000f., exclusive of her plate. 

In tbe course of the last month, the new entrance of tbo British Museum 
was thrown opi-n tu (he public. It is on a large scale. 

It is understood that Barry has executed fur the Baron de Goldamid a 
grand ballroom, which no stranger has yet seen, and (he opening of which 
will be one of the attractions uf the season. It is said tu be one of Ihe best 
pieces of decoration in this way yet executed, and lo be in the most mag> 
nificenl style — worthy of the great capitalist and the great architect. 

/iotjal liotuuic (iitrdcns. — The winter garden of the Royal Uolauic Society 
iu the Regent's Park, which is nearly an acre of garden under glass, has, . 
diijriug tilt: Spring, Bssuiue«l a picluresque appearance, und has been su suc- 
cessful, that with the reductioii of the price of glass, this kind uf construclioa 
i.s likely to exten. At tbe present moment, however, we have only the 
Regent's Park specimen by Decinins Uurton, und Marnock, lo set ngainsl 
the large winter gardens at St. Petersburgb and Berlin. 

Kew Hardens. — The great palm-house at Kew, by Deciinus Uurton, is 
getting uu. The ground part ruiintilutes u hot air vault or chamber, over 
which is laid an acre uf grating, uti which the tubs and pots conlaining tbe 
plants art! placed. The design is grand aud novel. 

A vote has been carried Ihrough the House of Commons fur the c»mple« 
liiKiuf llie base of the Nelson column. 

The foundations uf Miss Burdelt Coutts's church in Westminster have 
been laid. 

Among the novel suggestions for the improvement of architecture lately 
linnuidgated, is one from New Jerusalem by Mr. D'lsraeli, who says in 
his"Tuucred" — *' What is wanted iu architecture, as in so many things, is — 
a loan, ^hall ive liod a refuge in a committee of lastc f Escapn from the 
mediocrity of one lo tbe mediocrity of many ? We only multiply our feeble* 
nesB, aud aggrav.-xte our deficiencies. But one suggestinn might be made. 
Nu prufessinn in Kiigl.iud has dua« its duty until it liiis furnished its 
virlim. The pure udministratian of justice dates from the deposition of 
Macclesfield. Kven our boasted navy never achieved u great victory until 
we shot au admiral. Suppose an architect were hanged f Terror has its 
inspiration as well ua cumpetilion.*'-'The sugi;estioa is novel, but we must 
leave the profession to decide on its practlcabdity. Perhaps, next time, 
Coniugsby will suggest who is to b« the lirst vicliut. 

Diituury, — It is with deep regret that we have to record Ihe death of 
Mr. Charles Holt/.apflel, of Charingcross, aged 41, which took place on 
the lUh lilt. Hi.4 works 00 " Turning and Manipulatioir," we spoke of 
at (he time they were published, aa most valuable books, atid we repeat 
lliey are such that 00 engineer's library ougitt to be without. Mr. Holt- 
leaptFel whs m member uf tbe Council of the Institutiuh of Civil Fngineers, 
aud chairman uf the Committee uf Mechanics at ibe Society of Arts, aotl 
stood pre-eminent as a mechauiciaa uf inventive ingenuity. 

Copper Ore. — M, Dufrenoy presented to Ihe Academy of Sciences, in 
the name of Messrs. Rivul and Phillips, engiueers, a paper relative to a 
new mode uf operating on cupper ore. It consists of a precipitaliuu of 
Ihe copper by iron, <ind applies priucipally to the sulphuretted ores. 

WatiT Test. — M. Dupa^quier cummuoiicated to tlie Academy of 
Sciences, a new mode uf testing water, iu order to ascertain the quantity 
of organic matter held in snluliuit. He puts into a glass globe from one 
to two onnces of water, to which he adds a few drops of a solution of 
cliloruret of gold, safllcieot to give it a slight yellow tinge. He then boils 
(he water. If it contains only the ordinary quantity of organic matter of 
potable water, the yellow tinge remains as it was, even if the ebnUitioa b« 
prolonged. If, on the cuotrary, tbe qaautily of organic matter bo in ex- 
cess, the water becomes first brown, and then assumes a violet tint, which 
anooBflces the decomp ositioa of a salt of gold by the organic matter. By 
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pri)lonfii«t{ the cbullUion, Ibe vinlel Hut becomes deeper and deeper if Ihe 
quanCily of orgMnic matter be codsiderable. But the mere hrown tint 
alone serves to uituw that the qunntily of orgaoic matter exceeds (lie ordi- 
nary proportioo. 

Flax AduUeration. — At the Academy of Sciences, Vnris, M. BoiissioK- 
auk read a report of a committee CD a paper )>)' ^f- ^'inrent, ri^lntlve to 
tive means employed in delecting by a clieniiciil test the actiiiijcline of 
flurmimm traax, or Nesv Zeuluml flux, with llie hemp and tins of Euro- 
pean growth Rod prcpnratioQ. The phormium dnax does not possess cer- 
tain qualities essentinl fur uaval cordage, and it vrna considered important 
to discover the means of detecting its presence. M. Vincent hns found 
that if the fihonnium tenojc be immersed in pure nitric acid, it« fibres, owing 
to the presence of some azotic substance, take a blood-red tint ; which ia 
not the case wilh the hemp and flax Hdmitted for use in the navy. Thui 
it is very euny, by subjecting a rope to the iir.tioii oi nitric acid, to discofer 
whether there has been any admixture of phormium Unax. The report of 
the committee confirms the statement of M. Vincent. 

Manurtn. — At the Academy of Sciences, Paris, a paper was received 
from M. J. Persoi! relative to the influence of certain manures on vegeta- 
tion. He states (hat a mitturc enmposed of potass, dried blood, and );oose 
dung was found to have greut etTect upon vines. He attto mentions a ma- 
nure for horlensias, composed of potass and burnt bones treated with 
nitric acid. 

Railway Aljfttloir. — AtiheTrowse station, Norfolk, an abattoir, rnnsislinf; 
of two sets of slaughter-bouses, has been built and rilled up ivith every 
coovenieoce for slauKhterioK 100 beasts and 'AOU fbHi-p ditilr. The l)ui](l- 
iogi and yard are enclosed within high brick wulU, atiil the yiird has 
been divided int<k compurtjnents or pens for the beasts aud sheep, Adjuin- 
ing the sIau;;hler-liouiic, there is a large tank to »<ipp]y waler. Close tn 
Ibe open end of lUc houses there is a siding to and from ihe railway, on 
which the trucks run to be loaded with carcases. 

Iron Bridge liailm. — Mr. \Voo<I, of the British Iron Company's Works, 
Abersyrhau. has succeeded in rolling bridge-rails wei^hiii^ 90 lb. per 
Jfard, 30 feet Ion J. 

The Admirultj/ EUctiic TeUgrnph. — The lords of (he Admiralty have 
at leni^lh directed the extension of the South U'e»tcrro Railway sulilerra- 
nean electric telegraph to the Admiralty at W'bitehul). It will branch olT 
iu Ihe Strand near the conipjiny's presseiit ofTiceii. 

The •' Pri»ce Mtttemich" Steam Vi'Mct. — This splendid steamer, of 
600 loos, and 200-h»rAe power, litli-d With Morgan's patent wbeelei, made 
her trial trip 00 Thursday, April 1st, for the purpose of ascertaining her 
draught of water and average «peed, ut the btuudard mile in Lonf^ Hpocb. 
This vessel and her machinery arc the joint produclion of Messrs. Ditcli- 
bnm and Mare, of Rlaekwall, and Messrs. Penu, of f>reenwich ; sho %vus 
built for the Danube Steam Navigatioa C^mpuny, and conslructed ex- 
pressly to uavigale between llalalz and C'uuslnntiaDple, and it is intended 
she sbould coniUiufl' the prnpertieE! of a sea->;oiag and river ^tenmer, as far 
as Ibe&e qualiiies can be iiniied. The contraclors were bound by specjul 
agreemeut to produce a vessel that should realise an average tipeed of 1^ 
miles per huur, und nut to draw mure than sis feet water with l*iO (ous of 
dead weight on boutd— whirh she ninre ihua realised. At the trial Irip she 
passed up and down the mile six times, wilh and against the tide, at uu 
average speed of 1 6 J miles per hour. 

Impvrlant SaviH)^ in Dnuning. — A correspondent of the Nottingham 
Mercury states \\u\i nn enormous saving is to be t lft.'C(ud by ihrr use of 
pipe-tiles made by machinery, instead of horse-shoe tiles rnadf: by huud, 
" There are at this time," he says, on the Huthurity of ihe cimirmau of Kx- 
cise^ " in (he county of Noltinghum, U7 brick and tile-yards, making in 
the year, by baud, nut leas than y,00(),0()0 drainage tiles." The cost of 
8,000,000 horse shoe and 4,1)00,000 (lat tiles is ulmut i'lCOOO, while 
t),000,Olia pipe-tiles — svilh which Hat ones are not re<j(ijred — ruay be made 
for l'£,l}3-l, or at a saving of £I0,U()G. The writer udds tltat htst summer 
lie niHile uOOiOOO pipe-lilea at from l(Ji. to l'2s.per thousand, by a machine 
which cost him iia more than £3,1. The superiority of ptpe-tiles ia very 
great. "Tbcy ari^ struuger and less liable (o break, bolh ia carriage and 
in Nse. They require no flats ; they lie more evenly and securely iii their 
bed. No vermin can gel into them. They form u better olmniiel for Ibe 
water, and scour themselves clear of silt. They are much lighter and 
more portable." 

Durliam CuihcdrnL — The inappropriate wooden screen which separaled 
the uave from the choir, and vvliirh was placed there by Priiir Wessinglon, 
between the } ears LtlG and I44J, together wiib the great organ iiunte- 
dmtely above it, hua been removed. The origan is lo nr placed on the 
Dord) side of the choir, iiuiiiediuttly oppoaile lo the bishup's llvrone, where 
it will remain permawently if the »iluuiio« on irinl proves tvoiinbh.-. Tlie 
end stalls will thiiti lie thrown t>ack, tu us to make nmre room rm ihe chrtir 
—a change Ion;; wanted — nod a. teinpuniry iron railing will be run across 
to separate Ihe choir frotii the uuve, which radtii;; uitl be re|il.ueii by ii 
permanent screen, when it stiall tiave bL'?ii deierjDined what destripiiiwi 
would be most appropriate, A low ntuue i^ulhic screen is contemplated. 
'n»e visiior, on entering (he i ulhedial, will imw he struck wi h Hie uniii- 
terrnpted and magnilicenl view which he obtains ul tlie interior from v>est 
to east. 
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I.I8T OP m-EW PATENTS. 

ORANTeO IN BNOLAWD VIIOM MAKCR 27, TO APKIl 22, 1B47. 

Sic Mmtkt aUmeed/or Enrolment, unlett othenBU* txprttttd. 



Cbirlrt iM«r, cl»il I'ngintfe'.of Ipswich, Suffolk, for " ImpravcmBuls In railway cbalr>» 
tlu raitrnlngi lo L« uied tbrrttcith, sntl in treitmlli."— SetiUd Mkicli 27. 

John Henry Oitrtbacli. of C*rltun VIlUi, Malda Vale, for " Improvemeol* Iu Ui« con- 
ilrutlloii orrailw»y«, and In engines tlid earriajes U> run ttieiTon."— Marcb I".*. 

Airianilrr Morton, of Morion -place, KilmnrnocV, lor " Improrcmenta In pilnllog 
warp*."— March 11*. 

John Fliher. th« Totmjrer, mechinlcUu, of Radford Works. IColtlngUBm, for " Im- 
prov^rmiiuK iu the niaiiufMture of iac« or nr«Tlng»."— March 29. 

Siaiucl Uardacre. niacbinlat, of M»nch*»l*r. for "c«rUln Improvftnenli In ini«hln«TT 
or appnratDa for oppuinK and for cardlnF rotlon and other librou* aubiUincra, aud iiir 
Kriiidiiifc' the tarda or carding eiiginea." (Partly a ronmutilcatlDa.;— March 2y. 

Henrv Wciodfall, paper malrer. of Footairajr, Kent, for " c*rt*lu IniproveiaraU Iq 
paper-making inarhiuery." — March 2'J. 

Samuel MIlllMiuriie, paper-maker, of Saint Mary's, Cray, EenI, for " InpravcmcnU ia 
the manufdcture of paper."— March :^.>• 

[The above two patfuli being oppoMd at Ihe Greot .Seal, were not sealed UU the mk 
Maich, but are dated the Mrd October, liOC, tUe day thry wuuld have b«rii Malcd had ■« 
oppoaiUon beeo entered by order of the L«rd ChonceUor.J 

Hotiert Jr»nn. hot prcMer and Jintalier, of Wordour-itreet. Soho, for " certain Iinpror*. 
menu lo dieaaloK iir lliiinUljig foo(U oi inbricf."— March 'ifi. 

Georg? riolierl Skene, Fiq . r.f Bedford, for" Improvetnenta In lUAking aiid rrllnlaf Is- 
fuiing and decoctiuiia."— March 80. 

William rbiUl|)B Parkor, g<MUlefnan. of 48, l.ime-*lr«t. In the Cily of L,ond«a, for •• aa 
impruvrd mode of roaiiufttcluring cigars." (A coramuuicalloii.J— April 1. 

Menjimln Tucker Stratlon, agricultural mnchinUt, for " loiprovements In raUirayi, 
and In ivlierti and oilirr parl« of carrlagea for railway* ""d common roadaj partly appH. 
cable in Ibe coiialructloo of shipa or other veiaeU. an" Improvemrnta in the machinery 
for i>iaiiur:icturliii; crrlain porta of the tame."— April (!. 

Cliarlo dr Bergiip, of Ar<hur-atreet, ive»i. In the City of txindou, engineer, and Julia 
(Dope lluddi-n, of No. II, I'pper Wobiiin flacr, in the county itf Middlefex. civil etigl- 
iieer, for " Improvementi in wheeled carriage!, and In punela and aphnga for carriage* 
and other purpoie*."— April i4. 

WLIIUd) Tharg* Stev«rtinn, of Upper Haker atreet, Lloyd-u(bare, MUldlnei:, geulto- 
niaa, for " Iniprovvmenls tii regulating the gvneniCiXb' "' atcaiu In gtejiai. boilers."— 
April H. 

|).tvld Napier, of Glenhellitli, Stracbrn, Argylesliiie, for " liuprovcmenti Iu iteamrn- 
gitiea and aleam-vcMeli."— April l^. 

Stephen Sloultun, of Norfolk alr«et, Rtr'tid, Mtddlcaex, gentleman, for " Impnm- 
ineiiit in the constnictlon of bridges." iA coonrntinlcation,)— April S. 

Palrich Moir <*rnnr, o( Viiiacediryn iron-norka, near Swanaea, for " ImproreaieBlala 
llie ntamifacture i>f Iron." — April t). 

John Molleti, of Au«iin Krijra Puiaage, for " Iniprov«t&eiits la fkre-araia sad In cart- 
ridge*." (A communlcatiou.} — April \U. 

P»ter Cltuaaen, ul I.«iceiter-fq<iarF, Bllrldleaex, gentleman, for " certain ImproriiDCfili 
In nreaviog macliiuery, and In the preparation uf the nialcTiaU iinployed iu weaving." (.A 
coniinunicBlian.) — April 1^. 

Charles Minora Cotlett, of Chancery.Iatie, getitletnnn, for " certain appamtua and tr> 
rRngetoenta for uflording addlllonai aectirlty in tocka." (A communicatinti.)— April 16, 

Jame* Bohaon. of Dover, engineer, for "a new and improved Inatrument to be uatdin 
cruahiug or expri>«itiig oil from vegetable and other aub«lancpi, and in luakinjj oil lalr. 
atid wliirh inttrument la npplicalile to the mouldlnK, pretaing, and maiiufaduriD^ tli* 
aame and other articl«a from plaatjc icateriala," — April l-'i. 

i>tephea White, of Winchealer-ro>y, New-road, clerk, for "a Dew meant of produeisg 
gaa, both ai to apparatua and materlala, froai wtiich the gat it produced," — April 1^. 

Alfred Vincent Newtun, of Chan eery- lane, mechanical draugbUman. for "Improved 
apparatua tn be iipplled to atcam liollen." (A comiounlratlan.)— April 16. 

Samuel Chllda, of Karl't-cuurt-roa-J, wnx chnmller, for "<-erliiln Improremetitt In tile 
inaniifjicture of caiidlr», niid In preparing and combining certain onilDBl, ve^rtatile. and 
mineral aub>taMcri>, applicable to the manuLtclnre uf cuudlet and other utca."— April IS. 

George UnlwurlUy Palmer, of Surrey aijuure. Old Kcnt-ruad, civil eDgioeer, (or "aa 
Improved method ur mode of prudiu-lng littltinmalde gHsvit of greater purity atid higher 
lllttiDloallng iioiver than tboae In uie, and «)iu in Ihe anangement of llie apparatua cm- 
ptoyet] for tbc purpoie, and width appaiatus may be applied tu othar aimilar riiriinaai " 
—April i;. 

Jcaepti Woodt, of Buiklersbury, engineer, for "certain ImprovcmenU In sprtnga for 
lupportlng berivy bodies and rraiiiiing tuddeii aud continuous presture." (A coiBnaiil- 
cation.)- April -M. 

Oimontjlddy, of Hereford L«dge, Old firompton, gentleman, for " ImprovetDrali In 
apparalui for awecping and clruiiiiiig ciilcnitey-i aud fluea." — April 20, 

Pbillp llurnard Ayret, of Uolland-itreet, Filiroy.a<|uare, doctor of medlclue, for "rer- 
lain ]itanr and Improirement* In preparing puLrctcent vrxanlc matter*, such at idghttoil, 
Ihe matter In tuipen^nn In the \vnt«r of tenrera, and olber aiml'ar inattert, for the pur- 
]»a»e of manure or (or uiher purpose*, aud fur apparatua for the aame." — AprU :!Vj four 
uioniUs. 

John Wotlcer, of Crooked- lane, enstlneer, for " Improvemcnti in cartain hydraulic and 
piieumatjl- mBciilnet, und In the apiilicalloii* of alt^atn oi other power ibereto." — AiirU 

n. 

John Fttiter, lli« younger, of Itadfard Workt, Nottingham, mechanician, fcr " Im* 
ptovenirnta in arranging or luldltig crtain narrow f»lir:ci."— April 'M. 

Samuel Keiirick, uf Handaworlh, Stafford, iron founder, for "certain Impnwementa la 
prepunng or funning inouida tor catling metali." — April JO. 

(Korge William Roalvy, of Weilfeck-itreef, L'uvcndiih-tiiuare, geiillemart, for " Im- 
provriTienti Ui Llie contlruclioii of carrlaget. Bud in apparatua to be used nith oniltibiitts 
uiid other cjrnagrt." — April Irtl. 

Thmnit Drown, uf Mutcuv)'. court, Towerhlll, fnr " Improvemenia In machlnrrf ftir 
ralk'iitg nnd lonerliig welgliu." 1,A cammuutcstlun.J — April 3iti. 



EIIR.VT.V — In the arlicle " Com hi nation of Telescope," &c.| in our last 
number, page i^'i, line 'JU, for " instead uf telescope!!— microscopes will, 
conte iutu use," rmd — " iustead uf micrugcopes— lelr9Cope.<i," 
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GLANCB AT SOME OP" THE ATTRIBUTES 

ARCHlTEUrURtC. 
By Frcouuce Lush. 



OF 



O noble Art? to houour Mkom qtillp, 

netaly, >rlth Granclvur »n t Simplicity, 

Ana br|ght-rb««k'd Col» ir. loYrlj cliiid ot Ll|ht> 

lAnk'A by ibe fttiry baiiil uf ijyaiinctry. 

O Doble Arc I boir much we owe to th(^e, 

Of ralin and tiul^ ibuugtic, uf frrltog* high. 

When in tome iplendid pil» ihy pnwer we ■«•] 

Wh«ih<<r ibehruad-broir'd lower ilmi iUr«s ihc tkf. 

The bftlJ tif Comoiercr, or bj litlcacc trod. 

The paUct borne of kiii|fi, ur MlMna home of God. 

Anns A. Frbuont. 



Seniible of tb« iafluence o( the beautiful, all highly civilUed 
nations hare snriouiided tbemselvts with il as laucb as possible. The 
(rrerks coutinually placed b(.'f<ire llieir eje* I lie statues of their moit 
ftiDous sculptors and the creatjgns of tlitfir musi ftimuus painters; act 
■od nature reciprocuUy acted upon each other; — tbe lover of art, 
quick io bis perception of beauly, grew inwiirJIy like wbat he 
beheld ; whilst the natural symmetry of the soi s uf Greece, the grace 
of Uie fenuie form, and the proportion:! of llieir Htlileie, filled the 
MhI of the artist witb those vivid coDcrptiuit!i which we see em* 
bodied to a great degree in the Apollo, the Voinis de Medicis, the 
Gladiator, and other trell known sttitues of anliquily; and io the 
lbgbe*t degree in the works of Pbldias. So Michael Angelo imbued 
bU miod with grandeur by the iucesaant contemiiUtion of the re* 
oowned Torso ; — so the pictures of the Veneliiia taaslers ieem as 
though steeped in their city's rosy twilights and splendid stinsets. 
Stili» beuuty will not incorporate ilaelf with l!ie feelings of man, nor 
shape his works, if he be iiisemibltf to its charros. A country has 
boasted the finest productions of art, whilst her people remained 
ooencited bj an admiration for them. At a period when Italy, for 
iostaoce, was in possession of her exquisite monumruts of taste, and 
abounded in all the luxuries of its climate, her people tank deeper 
tod deeper into barbarism. 

The lost of the advantages derivable from magnificent scenes, 
owtog to a perverted lerapcr of mind through which they are re- 
garded, is eloquently described by Sterne : — "Thtf learned Smelfuogus 
travelled from Boulogne to Paris; from Paris to Rome, and so on ; 
bot be set out with the jaundice, and ev*>ryt]iing he saw wiis dts- 
coloured and distorted : when he returaed, he wrote an account of hts 
travels; but 'twas nothing but the account of hts miserable feelings." 
It is not unusual to meet with those who presume to be critics, but 
ihow themselves to be only cynics. These are men with hearts too 
much h^trdened, and with eyes too much blinded, to enable them to 
recognise the intrinsic gre^tnesit of an object. Out the beautifijl 
caimut be justly appreciated, if the mind be not in harmony with it. 
We can only form a judgment of a work whilst we are in similar 
disposition with its author; and io possession of the same, or a 
taperior, taste and iotelligence to that which it displays. Crilicisnf, 
** It relates to the fine arts, requires the e&erc ae uf the {ineat, the 
kindest, tb^ most generout, acid the most exalted sentiments and 
kttributes of our nature. It depends upon a knowledge of our io* 
ternal nature, — upon a habit of lurriing the miad inwardly upon its 
osro operations, with a frequent observance of external objects. The 
ancient metaphysicians threw great light on the theory and practice 
of art, — grounding it on the philosophy of the human mind, as the 
modems— especially the Germans —have done; — and a theory that 
would repose in security, must rest upon such a basis. Our aotions 
of what is good in art are to be built upon certain great truths, and 
opoo onchangeuble principles: Ur the proof of the goudfless of all 
'principles consists in their durability ; and such laws and elements of 
beauty can we only consider fixed and settled us are deducible from, 
and conformable tu, the nature of the human mind. 

Truth — Uliltiy — ^■idaptalton,—T mth is defined the ttaoddrd of 

He. 117.— Vol. X.— Jdnb, 1847. 



right reason, the perfection and the end of mind. It is as important 
in art as it is in morals. Wc prefer real to fictitious materials, the evi- 
dence of a pure taste to what is only the semblance and affectation of 
it, because "true and just things are io their nature better than false 
and unjusL"* Rocbefoucault says,—" La verite est le/oiukmeni et la 
raiao» de la perftclion et de la beaiUe ; unc chose, de quelque nature 
qi**etle toit, ne a^auroit Stre helU et par/aite^ ti elle n'ett ixritablemenl 
tout ce qu'elte dott elre et ti elle Jt'a tout ee qu'tlle doit avoir," [Maxim 
294.] Truth and beauty do not differ but concur in one ; the real and 
the ideal, of which they are types, supply the one the means and ma- 
terials to a work of art, the other the spirit which informs it; tbe 
former selects what is most suitable and appropriate to its purposes ; 
tbe latter gives to tbe production the utmost perfection of which it is 
capable. 

It was always considered tliat whatever is useful in architecture, 
should be rendered pleasing, and what is beautiful should be necessary. 
The Me* of a building must be studied before its ornaments; and 
ornaments, however small or subordinate, must contribute to the 
general effect, and arise out of, or be grafted upon, tbe construction 
itself. Beauty of architecture is greatly dependent upon construe* 
lion. The figures that give such sublimity to our churches and all 
our vast edifices, are vaults and domes ; and these, at the same time, 
confer upon them their most essealial and must noble attributes. A 
building may admirably fulfil its inteutions in respect of utility, but it 
would be cold without tbe additional charms of painting and sculp* 
tore ; — yet these arts, and all decoralion, should never screen any 
imperfections, but should heighten the general character and mark 
its destination. It requires for its perfection tbe introduction and 
union of all the arts; and such a skilful management of these, that 
the effect of one shall not impair the efiect of another, — but each aid 
tbe other and add to (he great impression of the whole. In a perfect 
cathedral, we tee the most successful achievements of the grand 
requirements of architecture — the profound significance and meaning 
of everything — the highest utility and beiuty combined; — materials 
invested with aM the magic hues of poetry, and in (heir forms and 
colours so beautifully symbolling forth the religion, at to be called by 
Coleridge "petrifactions of Christianity." 

The architect first adapts the plan and design to Its site, and to 
other circumstances; because the want of good arrangement, of con- 
venience, accommodation, ur of atability, and other important requi- 
sites, can never be compensated by any pictorial eSecL fanum ttt 
quod non ad j!nem valet. Besides, these defects and deficiencies 
always betray the ub:ience of the necessary qualifications on the part 
of tbe designer. Without the fulfilment of the first requisites of 
art — without that knowledge of statics which Is essential to' the 
security and duration of a structure, the character of durability can 
never be impressed upon it. What makes the churches of Sir C. 
Wren so beautiful but their poetry ?— he proved himself neverlheless 
to be a great master-builder. Whatever may be the style of archi- 
tecture, or however various the treatment and execution of its mate- 
rials; whatever perfecliou of formal it may exhibit; whether it pre- 
sent iuelf in the manly simplicity of tlie Grecian, or the rich profusion 
of the Gothic ; its ciaimst upon our admiration will be io proportion to 
iU durability ;— eternity being its sovereign attribute. What would 
be the long colonnades of antiquity, and the groining and aisles of a 
York Minster, if the great stones were not iadissolulile and the arches 
in perfect equilibrium? This is their priucjpal source of sublimity. 
But every work of man that is feeble and perishable suggests feelings 
similar to those we experieuce in looking on a human body tliat is 
consuming away, and in that process iudicating a dissulutiua of that 
symmetry and barinony in its fabric wliich is the cause of its health 
and strength. 

Symnutrxf-^Proportion. — Symmetry produces at regular of propor- 
tioned distances of an edifice a unity of features, maintaining order 
and congruity, amidst, it may be, the greatest variety. The rules ol 
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proportion, as applied to llie entire ileai^n as well as in the minutest 
araaments, nre obaerviible both in ancient architecture iimi in the 
Pointed stjle of tiie middle ages. Alberti, Cicognara in bis work 
*' Sull Bello," and others, give examples of arithmetic and geometric 
proporlions fur halls, apartments, &c. DifiereoL proportions belung 
to ditferent edifices; and one of snial) dtmensions, if ils parts are 
artntnetricallj disposed, will uflVct the mind with a greatness uf man- 
ner which impresses us with ^a] idea of somethiag superior to works 
bulky in tbemsdves, though iU-coulrived. The art of adjusting quan- 
titj to various circumstaDces is noticed by Hope in his "Historical 
E^say," — ''The Greeks reserved to themselves the right of giving to 
each, furmi more restricted or multiplied, more simple or rich, and 
proportions more sturdy and dflicatPt accurding to the peculiiir exi- 
gencies of the edifice or situation. To so great a degree was (his 
their practice, that in these respects, between each order and the Iwo 
others, an almost insensible transition exists, and that every indivi- 
dual instead of uniformly maintaining a vast interval between itself 
and the two others, such as all extreme specimens of every styto pre- 
sent, borders closely upon the next in succession, and almost appears 
amalgamated with it." 

In great works some dtspro portions fur removed from the eye arc 
not discernible ; because ia grand' aria mangia. Without this ex- 
aggeration, small parts are swallowed up by the srial perspective, and 
DO grand effect is produced. Hogarth in his " Analysis of Beauty," 
refers to the marked variety and relief given by Sir C Wren to his 
spires, especially that of St. Mary-le-bow, as proofs of his BUfierior 
skill on these points. The ancients, and also the medieevat builders, 
enhanced the importance of their works, and made them at once strik- 
ing and eloquent, by the care they bestowed on certain features; the 
power of which spoke immediately to the soul, and excited not merely 
admiration, but wonder. Yet these things were dictated by optical 
considerations. "Objects do not appear as they are in reality, there- 
fore the architects eutleavourto make their works appear not in their 
true proportion, but in what they should appi*ar." — (Ancient Maxim.) 
In our observations of ancient constructions, we must have remarked 
the various artifices had recourse to for increasing the effect of the 
ornaments; of boring deep holes by a drill in gome parts in order to 
give ihem a more decided character when seen frum the point at 
which they would be mostly viewed ; of making certain masses stand 
prominently in advance of the groundwork, and the habit of working 
the ornaments on their plain blocks |in the places they occupy in the 
building. 

Nocelly — F'ariety, — We estimate an architect according to the 
taste he evinces in forming new and pleasing combinations, — combina- 
tions in which we see the feelings which characterise the poet — which 
bespeak an imagination anak^goua to that of the poet: the goodness 
of the otiginulily is the critcriun of their talent. Jlftns hominis avida 
novitatia eat; and a uecessity forces itself upon the artist to supply this 
want, — a power of invention which does not imply a neglect of what 
our predecessors have done, but on the contrary, a profound study and 
love of their best works; as there was scdircely, for instance, any one 
so versed in, and so thoroughly pervaded by, the spirit and principles 
which animated the ancients, as M. Augelo; yet no one so independent 
of them— always their equal, often their superior. It is in the com- 
mand of beautiful forms— in breathing new life and vigour into the 
marble, that man shows his sovereignty as a poet. The attempt at 
Duvelty will often yield more delight than anaRVctation of taste wliicb 
is foreign to us; for it is an evidence of the exercise of thought, a 
desire to create, and a disdain of mere imitation. The mind some- 
times embodies ideas which are nothing less than mental phenomena, 
or the effects of a prruliar organisation; which the reason finds it dif- 
ficult to account for, and the judgment to approve ; yet they are 
valuable oo account of their power of awakening curiosity and 
elimnlatirg retlection. Stewart in his "Philosophy of the Human 
Mind," speakiug of tbe power of Imaginaliou as eonnected with 



Fine Art, say* : — " Without taste, imagination can produce only a 
random analysis and combination of our conceptions; and without 
imagination, taste would be destitute of the faculty of inveDtion. 
These two ingredients of genius may be mixed together in &1I po»« 
sible proportiuns, and where either is possessed in a degree re- 
markably exceeding what falls to the ordinary share of mankind, it 
may compensate in some measure for a deficiency in the other. An 
uncommonly correct taste with little imagination, if it does not pro- 
duce works which create admiration, produces at least nothing which 
can offt'od. Ad uncommon fertility of imagination even when it of- 
fends, excites our wotider by its creative powers and shows what it 
could have performed, had its exertions been guided by a more per* 
feet model." — Art that is the result of this uncontrolled imagination, 
mu!<t he tested not so much by rules and precedents to which it does 
not profess strictly, if at all, to udliere, as to the feeling* or impres- 
sions which its effects make on our minds. Our alteolion must not 
be drawn to tittle errors, but to the prevotltog beauties which 
atone fur them. Smali blemishes are excusable in a grund build- 
ing — though of course the fewer the better ; yet a building, 
faulty in parts, the great effect of which ia imposing, is greater 
in art than one whose only praise is, you do not see any faults, 
neither do its beauties impress you. We must adjudge an archi- 
tect's place in the rank of artist, by virtue of the quantity of 
sound intellect and true taste which he displays. On this subject Sir 
C. Wren says:* — "An architect ought to be jealous of novelties, ro 
which fancy blinds the judgment; and to think his judges, as well as 
those that are to live five centuries after him, as those of his own 
time. That which is commendable now for novelty, will not be a 
new invention lo post«.'rlty, when his works are often imitated, and 
when it is unknown which was the original : but (he glory of that 
which is good of itself is eternal," — Hence the necessity of referring 
to and studying those principles of grace, harmony, and proportioo 
which exist lu the hiimao mind, and making tbein the fuuudation on 
which we proceed in all matters of design. 
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HISTORY OF ARCHITECTURE IN GREAT BRITAIN. 

A Hri^' Sketch or Epitome of the Rue and Prngres$ ((fAreMltcttirt in 

Greet Uritain. Bj Jamils Elmes. 

*• Epitomes are helpful to the memory, and of good private use." 

Sir Henry M'ottoh. 

Although the ancient Britons may have dug caves in their hill sides and 
baitl huts in tlieir woods For dwellings, like most abiirtgiual people, and 

formed temples from the interlaced bougbs uT trees in their groves all of 

which are types and prefiguralious of styles in archilcrlure ; yet its first 
approach to the dignity of h Fine Art in Britain must be attributed lo its 
Kuuiau discoverers. This great and powerful people carried iheir arts 
into every country they subjugated, and civiliBattoD followed tbeir eagle* 
among the remntesl barbariant* of the North. \t lien Caesar landed in Bri- 
tain, be found its iahaliitauts in as rude a stale of barbarism as we did ibe 
New Zealandersor the iuhabitaots of Tahiti, on our first visit to thoaa 
places. Tiie newly discovered couotry beuebtled greatly by Uie arts, 
learoing, and civilisation of tUeir invaders, who, wist-ly iip|ireciating tb« 
naturat wealth and i-esources of the country, planted it as a Kuman coJimy, 
— to the reciprocal benefit of both people. 

From tbe periud of the eslabUshment of the Romans in Britain to about 
the middle of tbe fourtli century, tbe arts of civilised life made rapid pro- 
gress; domestic artliileclure brought comfort and lasle into their dwellings; 
and tbe sister arts of patuiiug and sculpture added taste und elegance to 
the most wealthy. A Roman army always brought in its train a bod> of 
nriists, artisans, literati, and priests. Tbeircomniaaders, who werealwaya 
liberal and well educated men, of the equestriaa order, were uft(>a, lika 
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Julttts Ciesar, their own bisloriogrBphers, or were accompanied by hiito- 
riao^aad poets to celebrate their achievemeols. In additioa lo the Rnmao 
aad oatire writers. Drilaia furuishes in every earner of its island archilec- 
tural and sculptural remains of much graodeur, wbilat tessetuted pave- 
menU of eiqaiaite designs, poltery, arms, and olber relica oftheRomaii 
psriod of British history, attest their accuracy. 

The same style aoti taste in art, and that loTe of conveDience, comfort, and 
splendour that was found in the chief provtDces of Italy aad Gaul, which 
fell short only of imperial Rome itsetf, perva^led the palaces of the Roman 
peoerals and (he British chieriaias — Iheir coadjutors and alltea ; and Roman 
luxuries iu architecture, such as hot, cold, and vapour bulhs, with gj'mttasia, 
hTppodrooies, theatreSt and ampbilbealres, were to be fouod, as iheir ruins 
testify, in every Romano-British city or sialion in the island, Britain 
adounded at this time with well-built villages^ towns, farts, and forli lied 
atatioD£4 and the whole country was defeoded by that high and elroai; 
wail, with ila numerous towers and ioterveaio^ castles, which reached 
fpim the mouth of the rirer Tyne on the east, to the Solway Firth on the 
west. 

This spirit of improvemeat that distini;oished every spot whereon tiie 
Romans formed a settlement, so niiich advanced the taste and increased the 
number of British artists and arlilicers, that in the third century this island 
was celebrated for artistical knowledge. When Coo^taotius, the father of 
Conatantine the (ireat, was about lo reboild the cily of Aulun, itt Oaul, in 
the year of Christ 296, being well acquainted with Brilaii}, of wliich cnun- 
try his wife Helena was a native, he procured the able^st of his workmen 
from there, which, according to LusebiuSt greatly abounded with the best 
artillcera. 

After the abandonment of Britain by the Romans — whose attention was 
called by insorrectiuns against their imperial authority in stares nearer 
borne to think much of this distant colony, which hnd been severely ravit^ed 
by the Picts and Scots — the classical taste in architecture gradually de- 
clined, and was succeeded by various, and in some instances depraved, 
styln. The country, although divested of Roman armies, had been 
thorooghly Romanised by the enlightened conquerors; and if no Roman 
general or person of inferior rank remained behind, the Britons who Lad 
been intru^^ted with command had become half Romans by educstion. 

The earliest city recorded to have bfi'n buili by the Romans was on the 
site of our present luetropolis, near the spot on which St. Fttiir^' Cathedral 
now Btao'is, as proved by the remains of a Roman temple discovered when 
diggioK for its foundations by Sir Cbrialopher Wren, and otbert more re* 
eently found in taking down n part of old London wall, at the back o( the 
booses on the south side of LudjTate bill. This city was founded as early 
as the fifteenth year of the Christian era, and was called Citmelodunuin ; it 
was destroyed about eleven years afterwards by the Britons, in revenge fur 
the cruel treatment received by Boadicca, queen of the Iceoi, from the 
Romans. It was at that time baid to have been a larii^e and well built 
town, embellished with Btatut>6, letnplrs, theatres, and other public ijlruc- 
lure*. Frum the circumslance of this rapid destruction, perhaps by tire, 
it ia probable the principal buildings of that city were of trmhrr ; till the 
time of Agricola, who finally established the dominion of the Uomaus in 
Britain, from which period niuy be dated the first conslruction of public 
buildings in the British capital of brick, stone, and othi-r inconibudtlble 
nateriala. Agricola governed the colony during the relgnn of Vespasian, 
Titus, and Domitiao, wilu equal courut^e and humanity ; his residence and 
seal of government being the new city of CameloduQUin, then at now the 
metropolis of the country. 

These pninis are uf some importance, as proving that the Roman style of 
architecture preceded every otber in this island— the hut aod cabin alone 
excepted. The Romans not only erected a great number of sulid, con- 
venient, and magnificent edifices for iheir own use and accommudalioo, but 
instructed, exhorted, and encouraged (he Urituns to imitate them. 

At the time when the Saxon dominion was gaining ground in Britain, 
aod before the disturbed times of Hengist and Horsa, public and private 
dwellinga are related to have been constructed with strength and magnifi- 
tenet. Id the year of u«ir Lord 4S0, Ambrosius, a Ijrititth commaudcr, of 
Roman descent, who had assumed the regal government of Kent, built for 
bis rc»idence a splendid palac<!^ at Canterbury, which he innde the metrn- 
polia of bis small kingdom. During the Saxon heptarrliy, domestic and 
•lacdarcfaitectore continued to |]ourish,and botldings of bulb deuominutiunit 
r erected in the moat populous partauf the seven kingdoms. The monks, 



who were the only archilects of the times, and wbo (mvelled ta fraternities 
from place to place, as their services were required, were a species of 
operative Freemasons, keeping their skill aod crait within the circuit uf 
llieir own lodges. In their Irnvela they visited Rome or Uouiau cities, uud 
the lenst skilful of them earned away the types of their art in tbetr me* 
mories only. From their works arose the style called Saxoo, which, aa ita 
earliest efl'urls pro.e, is a corruption of the Roman style— perhaps provincial, 
auil therefore not in the purest taste, — made by memory, or rude sketches 
by untaught artists. The Saion style was called by the monkish writers of 
those days " Opus Romanum." 

The elemeats uf the Saxon style are too well known to the readers of 
Ibis Journo! to need description,— but a reference to the crypt of Lastiog- 
ham Priory, in SutTulk ; the remains of Boxgrave^Church, near Chichester, 
Susses ; Wultham Abbey Church, in Essex ; among many other very early 
specimens of this style, undoubledly well known to our arcbieological 
readers, bear witness lo this hypothesis. In these examples will be found 
rude imiialiiina of bad specimens of Tuscan, Ionic, and Corinthian capitals, 
with or without entablatures, and with or without archi volts, as seemed 
best suited to the archited's purpose or his erratic fancy. Bound by fewer 
rules than the architects of ancient Rome and Greece, the builders uf these 
structures, by giving way to their own picluresque fancies, choosing or re> 
jecting what they had seen at pleasure, — following however the best con- 
structive rules, amoo^ which " a little utrongiT than strong enougV waa 
not among the least, — they erected buildings which are still in elScient use ; 
aod created a style which is at once picturesque and, with certain effects 
of natural scenery, worthy the living architect':) attention, from its majestic 
simplicity in some portions, and its singular richneits of sculptural embel- 
lighments in others. 

This native Aoglo-Saioo style is well snited for entrance lodges on a 
large scale, or prospect towera appertaining lo an extensive demesne, 
where the scenery is grand and majestic. Ita preponderating, massive, and 
gigantic features, if well applied, accord with such purposes; particularly 
where the material is solid and duruble, and of rather sombre hue in ita 
colouring lints. A Saxon castellated rnlrance lower and portals of dark 
blue limestone, so common in the muuulainons districts of North Wales 
and the centra) parts of Ireland, would form an appropriate adjunct loaoy 
of those romanti': spots with which these islands ahuuud. 

As etcellcnce h always advancing, so did archiiecture and its sister arts 
advance with varied step4 in ihis country. Its vicissitudes may he arranged 
into epochs or eras in ^rtrnewhat like the fuilowing manner, and will be so 
considered in this inquiry. Nqmely, from the splendour of ihe Augustan 
age— an emanation of which had reached us during the adniinijtrations of 
Claudius, Anloninui. and Agricolu — till the decleosion of pure t&ste hy Ihe 
eipulsiou of the Romans, and the substitution of oilier arts, literature, and 
customs, formed by the association of the ancient Britons — their Saxon 
colleagues, which comp!etely esliiblished the style called Saxon. 

Next arrived (hat slate of transition in which ihe art continued from the 
pure Saxon times till the rise, progress, decline, and fall of that eminently 
bemitiful style called (julhic. This style is ao varied and so expuusive, 
IhHt it is nearly impossible lo CHtch it within the limits of a definition — il 
almost eludes descripliuu, and has occasioned more schisms among writers 
on art than other sly le of architecture extatit. It bus rules — but they are so 
discursive and ideal thttt no true code, like the Vitrnvian or the Classical 
styles, bos yet been formed. Some admirers of this style object lo ihc 
ppilhet applied to ilas derogatory to its impurluoce; — but the Society of 
Friends scarcely ever object lo the title giveu them origioatly in derision, 
and are not offended as being described as ihe people called Quuker*. 
However ohjeclionable the title may appear, it has become too general 
now lu be altered ; aod the /riend« of the stylo nre bound lo receive it as 
an honourable distinction. Perhaps a more satisfaclory title may be ob- 
taint d by calling it the Anglo-Germanic style. The late Sir John Soane 
used to tell us students uf the Royal Academy, in his lectures, empbaticly 
that Gothic architecture was any Ihing that was not Grecian. Wren un- 
fortunately called it '* a gross coticameratioo of heavy, melancholy, and 
monkish piles." But Wren was blind to the beautiful details of Gothic 
archiiecture, although he appreciated those of its scieulilic construction and 
its general forms, aa his well known reverence for King's College Chapel, 
Cambridge, which hedeclared lo be inimitable; and bis clumsy imitation of 
York Minster in his west front of Westminster Abbey ; his pseuduGothic 
of St. Mary, Aldermary ; his almost beautiful imitation of Magdalen Tower, 
Oxford ; in that of St, Michael, Cornhiil, tacked by Ihe way to a Doric 
interior; and bis singularly beautiful spire of St. Dunstan in the Cast, aU 
though disfigured by Roman mouldings, — abundantly testify. Nor must the 
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Oolhic cooBtraclion of tomt of ibe conrealed p«rl» of St. ranTa Cafb«lra| 
be oniilted in this cateRory of Vl'rcn's Ulindoess to the beauty of ibis styfe, 
or of bis wfilliDf neas to b* tauKht by such an eoeiDy to the la»te he re»errd. 
Jt is painfull to speak thus or a man like Wren, bat bis fame as a tnMlhe- 
maliciaD, aad as the Rreateat coDstroctive architt-ct that England has pro- 
duced, besides bis many olbrr etniaeut qualities in ibe highest branches of 
learniag and scieooe, will more tbao counterbalaaoe this defect, attboaKb 
not a small one. 

An eminent living architect and writer on bis art, has, on the contrary, 
pronounced his fiat er cathedra (Ibat is of his own chamber) that Grecinn, 
Itotnao, Byzantine, or such like archilccture, used io ecclesiastical edifices is 
Fagan and unchristian ; as did Taylor the Platonist declare, in aa dicUlo- 
rial a roaoocr, lba( all who did not believe io the religion of the Platonic 
school were infamous, daring, and Galilean. What says theanatheniatizer 
of Pagan and unchristian edifices, to the " Pagan and uachristiaa" style 
nf the (bo called) Cathedral of the Chriiitiaa world, the throne of guds, vice- 
gerent upon earth; whence in by-gone days were fulminated Iheaoathemaa 
itf the bead of I he Christian church against all heretics and anbelievers? 
or, of any other of ifae Christian churches ia llial self called capital of the 
Christian world f or, of the beautiful Christianchurcbes of Michjrl Angela, 
Uaffaelle, ttramante, Palladio, Scamozzi, and other ChriKtiau architetrtsof 
the Medicean period of Italian art.^to say nothing of the more recent 
Christian church, designed and executed by the catholic and tasteful 
CaooT&! 

William Hazlilt jastty compares the correctness and chastened rules of 
f irrciao archilecture to those of the Greek tragedians, and the elemeats of 
ill style to the purity of their incomparable language. *' A Doric temple," 
observes this dischmioallog critic, " differs from a Golhic calbedral, as 
Sophocles does from Shakspeare." The principle of the one being siiupli- 
city ami harmony, governed by severe rules ; ibal of the other richness and 
power directetl more by fancy and taste than by too rigid an observance of 
•cholaslic djgciplme. The one relies on form and proportion, the other uo 
quantity and variety, and prominence of parts. The ooe owes its charm to 
a certain union and regularity of feeling, the other adds to its effertg from 
oompleiity and the combtnalioo of the greatest cilreme. The Classical 
appeals to tense and habit, (he Gothic or romantic strikes from novelty, 
kirangeoess, and coi>tra»il. Both are founded in essenlial and iodeatractible 
principles of human nature. 

If the Gulbic style be coflBidered aj a gt*UB in architectdre, it may be 
divided into three jprcirs.-— the ri>bu.tJ, the omiifr, and (hejiorid. Under 
the term robtul, may be clag^ed all the varieties of Saxon or Ksrly BrUisb 
arrbilecture ; under the ornate, the Anglo-Norman or English; and uoder 
the Jiorid, the gorgeously embellished works of the PlanlBgenels and 
Tudors„ which romaDtic species flourished respleodeolly till it reached iis 
meridian grandeur in those ages, nod may date its decline from the intro- 
duction of classical literature id the reigns of Henry VIll. and Elizabeth, 
when Roman, or ratber Italian, architecture begao to mix itself with our 
native SaxoD and Briliab stjles, as its words did with our language; and 
we were then, Shakitpeare and Bacoo excepted, pedants ia both. 

Various hypotheses have been formed upon (he origin of Ibis beaulifu] 
and original style. The learned German critic, Dr. Mailer, principal arcbi* 
tect lu the Landgrave of Hesse, in bis Essay oo the Origin and Progress 
of Gothic Architecture, traced in and deduced from tbe ancient edifices of 
Germany, with reference to those of EnglaQd ; «od the English ArihiEoIO' 
gist. Sir James Hall, ia his profound work on the same subject, derived 
tb«m firom a similar source, namely : — 

2, From the sacred grovea or tbickf la of the ancient Celtic natioos. 

S. From huts made with the entwined branches of trees. 

S. From the structure of the framing in wooden bulldioga. 

4. From tbe pyramids and obelisks of Egypt. 

5. From the imilatioo of |Kiinted arcbea generated by the intersection of 
semicircles, 

Holbein, and other painter-architects, whojfluuriehed in the last Henry, 
and his daughter Elizabeth, introduced the mongrel style affectedly called 
Elizabethaa, which is neither pure nor classical, but « rambling picturesque 
style of shreds and patches. 

Palladio, the father of that style of arcbiterlnre whidi was Introduced 
foto Eogtaud by Inigo Junes, read bi» Vitruvius in the true spirit of its 
author; and delineated restorations of ruins of ancient Rome in a purer 
»tyle tbau perhaps existed in some of their originals. The style of domestic 
architecture which this great Italian master formed from his study of these 
splendid ruins may be gathered from the numerous Roman vdlas and 
fftUcea with which he studded almost erery part of his natire Italy. Two 



fine specimens of hia iinmedJate style may be gathered from Inigo Joaes'a 
adaptatiuci of bin quadritrontal vdU at Amesbury, in Wiltshire, and Lord 
BtirltDgtou'« little gem at Cbiswick, now belonging to (he Duke of Devoo- 
sliire ; which Lord Cheelerfield declared was so pretty, although not large 
enough fur a chimney ornament, was loo large for an appendage tu bi* 
wnlch chain. Both are mastt-rly imitations of P<tlladio's villa, which he 
erected for the Magnate Biaggio Saraceno at Viceoza, and prove, with Sir 
Joshua Reynolds, Ibat skilful adaptatiaoit are not always plagiarisms. 

Had Palladio '• views been directed Io Greece instead of Italy, and Iwd 
be sludieil Ihe riiios of Athens, such as lliey were in his time, instead of 
tboif ofanrient Home, and bad delineated restorations of the Propyleium, 
the Parihenon, the Tbeseiiim, the Agora, the triple temple of Minerva 
Pulias, and other gems of that s|)lendid city, with Vitruvius in bis mind, 
instend of the temples of Fortuna Virilas, of Concord, of Peace, tbe 
Theatre of Marcellus, and such like coarse imitations of the Grecian style^ 
— or the ruins of Ibe (ireek theatres, instead of tbe Roman, — be would 
have formed a school ot architecture, founded on those structures whence 
Vitruvius drew his rules, and as much superior tn that called Patladian as 
are the works of Ictidus, Caiiicrates, and Phidias to ibe Coliseum, the 
Amphitheatre hI Verona, Ihe paliice of Dioclesian at 8palittro, ihe Goldeo 
palnce of Nero at Rome, nod the other canons from wbicb Palladio formed 
bis style. 

The Roman style of architecture was more STjccessfutly cullirtted in 
Fngiitnd in the reign«of James I. and Charles I. than io any preceding 
lime since the occupttlion of Brilaio by the Ramana, both of whom were 
liberal patrons of Jones ; — it perished, as did all the tasteful arts, through 
tbe fury of the Iconoclaata and Roundheads of the Commonwealth ;— roee 
again under the fostering patronage of Charles It., who possessed some of 
the taste, if not the virtues, of his father; — was eclipsed by ignorance and 
bigotry in the reign of James II. ;— and from that period till the reign of 
George III. a mere blank is presented in the history of the art. 

Among the b>*Bt specimens uf otar earliest domestic architecture, Hamp- 
ton Court, io Herrfurdsbire, aflords a good example. It is cited, from 
having come nearer our limes io an unaltered slate than many others of 
like antiquity. It was erected in the reign of Richard II. (about ISSO)^ 
by the Duke of Hereford, afterwards Henry IV. The mansion was 
thoroughly rfpaired, or rather restored, about a century ago, by Lord 
Coningesby, it having been the tiaronial seat of bis ancestors. It con- 
tained, aftr-r tbe re-inatalement, seven very noble apartments of state, 
richly furnished, and numerous convenient dwelling rooms and chamber!, 
with floitable oflkes for a large retinue of servants ; extenNtve gardens, 
well planted and laid out io the formal style of the times ; a large park, 
and noble demesne ; a well stocked decoy, for wild fowl ; and ever; ad> 
vantage both for pleasure and convenience. 

The foreign wan, and civil commotions at borne, left the English ktogi, 
nobles, and people little time for the cultivation of the F'ine Arts. There- 
fore, no great progress was ntade in architecture, except in fortified resi- 
dences (or the aristocracy, and ecclesiaslical buildings, erected or enlarged 
by pious devotees and proftigate soldiers, — who compounded for their sins 
committed abroad, by erecting or endowing ecclesiaglica] buildings and 
religious servicca at home, for tbe good of tbeir souls. This stale of 
foreign warfare and domestic insecurity continued during the reigns of the 
fourth, fifth, and sixth Henries, till the successful etttablisbmenl of Ibe Earl 
of Richmond as Henry VII. gave security and [uuch*rcquired peace to 
tbe country. Before the time of Richard III., however, Crosby Hall, 
which has been recently heautifully restored, was erected ; it ia a splendid 
specimen of this style, and was in its day a sumptuous metropolitan resi- 
dence. The same golden age of English architecture produced that 
delightful miracle of lasleful and scientitic construction — King's College 
Chapel, Cambridge ; and other sacred edifices, that do buoour to tbeir 
authors. Henry VII. completed what may be considered the perfeclioa 
of ibe Florid style in bis mausoleum at Weetminster, now called Henry 
VII. Chapel,— and brought over to this country Torlegiaus, the rival and 
combatant of Micha-l Angela, to execute bis magnificent tomb of bronze, 
for Ihe reception of his mortal remains, 

The mixed anomolous style that was intFoduced Into England after Ihe 
SOD of tbe Tudor style had set, by ornamental and scenic paintera from 
Flanders and other parU of the Low Countries, obtained the patronage of 
the rich for fashion sake, and in imitation of the bad taste of the ooart 
from the middle of llie reign of Henry VIII, till the time of James I., 
Holbein, Zucchero, and their royal mistress, Elizabeth, may be esteemed 
its sponsors ; and it revelled in bold misrepreseolalions of Pmlladiaa 
purity, grafted upon ■ Flemish stalk ; aod abounded to orders Mp»a 
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«nJen, bows, niches, |rrote»qa«; imagery, anti foliage—" gorROOt and Ity- 
dma and cbimerag dire," thrown about with ail the reduntlancy of piclo- 
rial wnotooneag;— half-timbered houses of divera colours; •' black spirits 
aud white, blue spirits and grey," grinning horrible defiaace lo good taste, 
in this pedantic style, which alike infested our language and our arcliitec- 
lur*. It closed— to show what height architectural absurdity may reach— 
io the portal entrance of the school* at Oxford, where the five orders of 
Italian architecture, caricatured io the worst taate, are piled one upon 
the other— the brawny Tuscan at the bottom, almost crushed by the 
Mperinmnibent weight, and the lanky Composite at the top. 

Thia aberration— for style it cannot properly be called— Ihankn be to the 
improved taale acquired by Prince Charles and his gay companions, who 
rubbed off their pedantic rust by continental travel, a better Bt>le in art 
prevailed ;— Vandyke superaeded Holbein, subaiituling nature for dry 
affecUtion ; and Jones threw the nanieleas and irrenponsihle architects of 
the monstrosities of the Elizabethan period ioto that obscurity which all 
t!i« endeatours of the elegant pencils of modera draoghtsmen have not 
Imm able io revive. 
' Tke Roman or Italian style of architectore, adapted lo domestic eco- 
aomy, wns first intioduced with classical purity into this countrj by Itiigo 
Jone«, who flourished iti the reigna of James I. and his son Charles, and 
died neglected in the tasteless times that succeeded the beheading of hia 
royal patron, The most disiiBguished works of this eminent Eng^lisb 
architect, are the before-mentioned mansion at Araesbury, in Wiltshire ; 
that on the northern side of Greenwich park, which now forms the central 
building lo Ihe Royal Naval School ; and at the same lime, an appropriate 
centre to the Rojal Honpiial as viewed from the river j Shaflsbury Huuse, 
ia Alderagate-itreet, fomnerly Ihe lowu mansion of the nobleman of that 
Dame, and now auhdivided into a series of shops and the establishment of 
the General Dispensary ; eonie town houses on the southern side of Long- 
acre, the pilasicrs and Corinthian capitala of which are still in eiJsteDce ; 
aome mansions ou the west aide of the square called Lincoln's inn-fields, 
Ihe ground plot of which he set out the same size as the large Egyptian 
pyramid ; and the grand piazza of Covent Garden, whicli is fast disap- 
pearing under the bands of the buil<iing innovators. Among bis most 
celebrated town manslong, may be meniioned that of the Duke of Bed- 
foftl, on Ihe north side of Utoomahury-square, which, with its garrlena 
and pleasure grounds, occupied the whule areas of Russell and Tavistock 
tqoares, almost up lo the New road. It was taken down to make way 
for the profitable Improvenienis by building apeculalors of that brown 
brick suburb of the metfopolia. It was a perfect Itallbn villa, carefully 
adapted to our climate, and contained among its state apartments an ex- 
tensive picture gallery. Among its pictures was that fine set of copies 
from the cartoons of RaflkeHe, made on canvas in turpentine colours by 
S4r Janes Thornhill. and presented by Francis, Duke of Bedford, lo our 
Boyal Academy of Arts. 

For the salisfiiclion of such of our architecls who hav« not yet learned 

to despise old*' Iniquity Jones," as Ben Junsoa called him in one of his 

■fttires, Harcourt House, on the west side of Cavendish-square, still 

remains in almost Its pure pristine stale, for their contemplalioa. But let 

IbeA be quick about it, for it has already been looked at by Ibe architect 

•fan innovating Joint Stock company, for the purpose of coaverting it 

into a series of club chambers, like those of the Albany, Piccadilly. It 

ianotan upholsterer's manBion— all carpeting, flock papering, gilt papier 

■ach^, and gewgaws ; but a solid substantial structare, of sound brick 

Mid stoDf, marble sculpturps, and fme oak carvings; built for ages and 

for the occupation of a noble English family, who could boast, like the 

Italian notables, that it was built by their ancestors, generations ago, and 

bad never been occupied but by their own race. The noble founder, to du 

justice lo hia architect, has placed his bust in a conspicuous part of the 

principal front 

Among his works that are still extant is the Dormitory, at Westminster 
iboel ; its exterior is strongly marked by the prevailing character of his 
le— a correct manly simplicity, and a just proportion of the component 
parts characteristic of its ait ; the interior of the upper story is well 
enough for the use of the scions of aristocracy who occupy it, and is 
annually used as the theatre for tbe perfofmaoce of tbc Latin plays by 
the Weslmioster scholars. 

!■ eoamerating Ibe works of Inigo Jones, his vast and splendid portico 
14 the old cathedral of St. Paul, that was destroyed by the great fire of 
txmden, must not be forgotten. Its proportions and dimeD»iona may be 
wen in Rent's pablicatioa of his works ; but the vastness and grandeur of 
<htt stnpeadous portico, so far superior to any other in England, and per- 



haps in Europe, can be better imagined than described. Of Ihe propriety 
of adding a Roman portico lu a Ooibic cathedral, much cannot be said ; 
but perhaps the architect contemplated the completion of a Christian 
cathedral in a similar style with his portico. It has been compared to a 
penction given by a profligate king to a parasitical favourite, as being a 
good thing ill applied. Lord Burlington said of it, on viewing the new 
catliedral — '* When the Jews saw the second temple they wept." 

These works, and some unexecuted designs, published by Kent at the 
expense of the EktI of Burlington, bhow the fertility of this architect's 
mind, and the skill with which be adapted the best stales of Roman 
architecture lo the domestic conveDiences required by an Ctiglisb family 
in our variable climate. His church of St. Paul, Covent Garden, which 
be built for the parsimonions Duke of Bedford, who desired a mere barn 
for Ihe us? of ha Covent Garden tenants, and was informed his desire 
should be complied with it, but it should be the finest barn in Europe, 
also shows the de&teriiy with which Jones coutd use the plainest mate* 
rials. Il produced the desired eSecl, and stands atone as a maslerpiece of 
Frndal architecture, proving how lite miod of a man of genius can over* 
couie difKculties. It is the only specimen of the true Vitruvisn Tuscan 
ever known to have been eieciiied. The late Mr. Hardwick displayed 
becoming reverence for the matter mind of his great predecessor, by 
attempting no improvemenls upon this siognlar example of church archi- 
tecture, when he repaired il ^fter a destructive fire. 

Heriut's Hospital, near Ed>nt>urgh, an early work of this architect, 
before be had matured hia taste by foreign travel and the study of tbe 
great Italian masters, has lidle lo recommend il, excepting Ihe simplicity 
and aptitude of Ihe plan to its purpose. The architectural world is in- 
debted to Mr. Goldicutt for some Usleful etchings of the plan and details 
of this building. The only other work of Jones in Gothic architecture is 
the Chjtpel in Lincoln's inn, and proves that neither he nor Wren compre- 
hended the spirit of this beautiful stjle. 

His greatest work, however, was the magnificent palace which he de- 
signed for James I., the BunquelliDg House, Whitehall, now used as a 
military chapel, being tbe only part executed. It was to have covered an 
inntK'nse plot of i;round, extending from ^Cbaring-cross on tbe north, Ut 
RicliQiund-tiulldings, Pnrliament-tttreet^ oa the sontb ; nod from tbe river 
on the east, to the Parade in St. James's-park on Ihe west. Foar such 
buildings as the present chapel were designed : one opposite lo it, near 
the site of Melbourne House ; tbe other two, oue in a line with it, near 
Scotland-yard, and the other opposite thereto, on the site of the Admiralty, 
— and were lo be used as a banqtielling room, a royal chapel, a throoe- 
room, and a hall of audience. They were to be connected by a variety of 
stale and domestic apartments, official residences, !<pacious courts fur air 
and light, and every accommodation for a royal palace, suited for the 
greatest monarch in Europe. The circular court surrounded by an arcade 
supported b; statues^ Ihenre called the court of the Caryatides, was one 
of tbe finest conceptions that ever emanated from the mind of any nrcbi- 
lect — ancient or modern. Tbe whole design, which, thanks to Uie liberal- 
ity of the great Earl of Burlington, baa been published, with numerous 
and ample details of all its parts, is a perfect school in itself for an ari-i»i- 
tectural studeni: the masterly skill with which tbe architect has conquered 
the difticull arrangements of the state and private apartments, without 
unnecessary interference with each other, — the manner in which be has 
arranged the various courts for tight and air,— and the underground apart* 
ments for domestic use, — and complete drainage necessary for the salu- 
brity of such a vast assemblage of buildings, combined with consummate 
skill into one perfect whole, should form, with his mansions and villas, the 
study of every aspirant to architectural honours. These works of Inigo 
Jones would alone furnish a series of lectures on the skilful adaptation uf 
architectural grandeur to domestic comfort and internal convenienoe, wor- 
thy tbe talents of the greatest master of the present day. This great 
English architect and his worthy successor, Sir Chrislopher Wren, are, to 
our national disgrace, better understood and more highly appreciated io 
France and Germany than in their native England. 

The only executed portion of this magnificent design — namely, the mili- 
tary chapel or banquetting house — is, like the part from which it i« 
detached, grand in style, but unequal in some of ila less imporlanl details. 
The conception of which, considered as the small part of a mighty whole, 
M in ilseif nuble ; its primary divisions are few and simplei its openings 
large and handsome ;— but as a whole it is unequal in composition and lu 
style. The play of light and shade produced by the breaks over each 
cotamo is, io a minate taste, the very opposite lo grand. The Ionic speai- 
meo— the inrentioB of which ia atlribated to Scanouci, but ia c«al.V^ %. 
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cnrniptioa of the angular capitals of the lerople of Minerta Polias'— is 
oae of the vrorat aud the most impure that he could have selected; the 
moctillJoos do not belong to the order, and approach too nearly to those of 
the CorinthiaD. If ooe order upon another bo ever admissible, the Co- 
riDtbian should aat have been excluded for the purposn of introduciog the 
Gonposite. 



ON THE SCREW PROPELLER. 

In the following paper we propose to examine theoretically the best 

angle for the worm of the screw-propeiler— taking for granted ihe theo- 

i|«(tcal formulae for the resislnace of fluids. At some future oppiirluoity, 

'we propose to investigate the problem in a more practical manner, and to 

supply condilioDs for ihe best form of the screw it»elf, witb refereooe to 

strength and aseful effect. 



Let B E D be a small plane rectangalar lamina of rigid malter, attached 
by means of a rigid rod A B, without weight, to an axis A L, which is 
.Jiorirootal, and about which the rod A B can revolve io a vertical plane- 
'Lei the rod A B be in the plane E B D and perpendicular to the side E C D ; 
also, let the small lamina E B D make an / 6 wilh the vertical plane 
io which A B rotates ; and let the area of the plane E B D = fc. 

If the axis A L be fixed to a vessel floating In wiler or any other 
fluid, and Ihe point A be at soch a depth below the surface that E B D 
will always be in the fluid, and A B be made to revolve rapidly in ti»e 
direction C</,— the resistance of the fluid upon BED, resolved in a 
direction parallel to A L, will cause the vesad to move in the direction A L. 
Now, the worm of a screw, having A L for its axis (the plane of any 
element of the worm being supposed to contain (he line A B), may be 
supposed to be made up of an ioBnite number of small elements, similar 
to E B D. The rotalioa of such a screw would, iJierefore, cause ihe ves- 
sel Io move tliroirgh the water. If the propulsion were caused not by one 
unbroken worm, but by several portiouu of the same worm, symmetricalty 
and oppositely disposed abaat the utis, the resolved parts of the resist- 
ances perpendicular to the axis will destroy each other, and Ihe motion of 
the vessel will be steady and in a straight line. When the vessel is muving 
with an uniform velocity, the resistance of the water to its motion will 
exactly equal the resistance to the screw, resolved in the same direction; 
and the sum of the momeDls of these two resistances about the centre of 
gravity of the vessel will be zero. 

To return to the consideration of the single element E B D, sopposing 
the vessel moved has a velocity i\ and the resisiance to its motion is R, let 
us determine the value of the I 9, when the amount of inoviog power 
expended is a minimum. Let p be the density of the Quid ; r = diaUnce 
AB; OT the angular velocity of E B O. Let Fr bo the moment of the 
pressure about A L, E B D exerts when moving with an augnlar velocity 

Fr 
1; then, if the moving power be constant, — * will be the momeDtof th« 

m 

pressure exerted by E B I> when moving with an angular velocity m. 
Consequently, the resolved part of the velocity of E B D perpendicular 
Io E B D is (m r sin. — c cos. 0); and the resistance against E B D 
ipk ^mrsia. — e cos. 91^; B C being supposed indefinitely short com- 
pared with A B. 
The resolved part of the resistance parallel to A L is 

^pk / mr sin. — v cos. 01' cos. = R, 

since V, the velocity of the vessel, ia by hypothesis nniform. Also^ sioce 

tlie oolioa of A B is uoifonti, 

Fr 
^pk .[mraio. — 1> cos. 0j.', sin. x »" = — J 



Ri 



= cot. f ; 



, « = ~ cot ; 



* We here rappcMe tliat no part of the power of (be eDgioa ts expended io overcomtiiK 
ihr iricliim and resliUoce to motion ol its leviml pert*. 



Fr 
.ip.k. { s • COS. — 1- cos. } > . ooa. = B ; 



V U> 



p *. {CO*. 0)1 • 

In this expresaioo, it is clear (hat F is least when cos. is greatest— that 
is, when cos. = 1, and .'.»« = Ot. The interpret alion o{ ibjs appar- 
ently paradoxical result shows that the smaller the angle of the worm of 
the screw, the less is the power lost in Iraosferring uiution to the vsaacL 
There are, however, certaia practical considerations which cannot be ne- 
glected io detennioing the tKst value for 0. In (he Orsl place, we have 
suppoMd the lamina E B D to be indefinitely thin, anil that all the re^ul- 
aoce is purppudiieulur (o E B D ; this, in practice, ia not the case .'—(be 
resistance against E B D being very considerable, it follows Uiat — in order 
for the material roauection of E B D with A L not to be destroyed by aa 
great a strain — E B D must be of appreciatde thickness. 

Let the area of edge of ECB -zzh; then neglecting the cfleni of Uie 
mass of E B O and its weight, we should have the fulluwiug equuiiuu* : 
ipk (mr ■ia.0— r co«.0}' co8.0 — |pA /mrcos.0-|-r 8io.0}»ffln. 0= R 

p 
and, ^p A- {mr sin. — ccos. 0}'ain.0 + |pA (mr cos. 0-f osin.0)>cos. = - 

lo these expressions we And that II is diminished, while F id iorn>ased ; 
consequently, there is a double loss of power. F must be increased to 
balance a resijlance which nut only does not accelerate, but actually re- 
tards, the motiuu. Also, the new terms introduced rapidly increase by 
d i mio i5hin0 : a value of == 20° would probably make F oearlj « mini' 
mum. 

The whole theory of resistances is, however, so little to be depend^ 
upon, that the results we have obtained can only be regarded as a ron| 
method of approximaiiDg to the truth. In a future number of the Jnuraal 
we hope to be able to couiinite the subject, foundiug our iuvesugatious on 
data uf observation and evperinienl. 

[In the number fur April, in the article " On the Motion of Fluids," 
p. 98, for " Ihe equal number for c,"— read, "(he equations fur r ;" and, 
p, 1>8, col, 2, for the •' mean vertical velocity of tho particles/' — read " tlte 
oieaa velocity of the piirttcles in direction of the tube.**] 



SEWAGE AND DRAINAGE- 

Since our la«t namber, we hive seen with the deepest regret, that the Go> 
vernnient have agreed to leave out from their sanitary measures for the prr- 
sent year the metropolitan districts. It is most painful to tcfleri that two 
millions are left expo'^ed to the evih of a mo'^t inefficicitt lystcin of sanitary 
administraliaii, at a time when the icarcity of food is sure to produce severs 
disease, and wlien there is every likelihood of the Asiatic cholera spreadiD| 
through Europe to this country. 

If there be one fact that admits of nodcabt in the public mind, and of no 
douht in the mindi of avy hut aldermen and commissioners of sewers, it ti 
that the iatiitsry adiniiitttration of the metropolis is most shamriuUv mu- 
condacled, white it is imperative thnt the administration should be concen- 
trated and carried on with vigour. Whatever superiority we ntay have ovrr 
other countries in such matters, it is nevertheless true that we are miserably 
behindhand, so far as our own enlightenment is concerned. We want on 
facts to prove this beyond the experience of every individual, though the tt' 
ports of the Registrar-General and of the ufEcers of seinrers are convincing. 

One great good «t expect from the abolition of ihe present >yticiu— or »o 
system — ia full scope for the exertions of able and intelligent engineers and 
surveyors. Indeed, it is by such only that any amendment has been effected, 
as the labours of Mr. Roe, in the Finsbury Division, and lately of Mr. 
Phillips, in the VVes(aiinater Division, fully show. We have now before iii • 
report of the latter gentleman, to which we shall direct attention in prvXer- 
eoce to any other branch of evidence. 

This report is produced in pursuance of an order of the commissioner! of 
sewers, on the 1st May, 1846, and ordered to be printed I6th April Uii, 
to ascertain the condition of a part of the eastern division of the trrnen 
north of Oxford-street, and east of Portland-place and Regent-street. This 
district (called All Souls) contains nn area of ahaiit 130 acres, with a popu* 
latioa of 27,000 persons residing in 3000 tenements. The density of th« pu- 
pnlation is not great, considering the extent of the district and the number 
of hi}uses inhabited — being on an average nine persons to each house. Mr. 
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PMhip« says, (bat the (itaBlioii of thia diitrict. although not quite lo airy 
aod lalabrioas aa othen in ttie parish of St. Marylebooe, i« far from being 
doae and unhealthy. The housea generally are targe, being chiefly third- 
rate, and narrow itreeta, court*, and aUeya are not numerous. The aCreets 
indeed are most of fair width, running in straight lines north and south, and 
east and west, and communicating with other wide streets running in those 
directions; and baring therefore carrents of air running freely through them, 
and keeping up good ventilation. The diitrict is, further, seventy-four to 
eighty-three feet above the level of Trinily high-water datum in the Thames. 
The paring is generally in good condition; and being well supplied with gully 
drains, the surface water h carried off speedily. Nearly all the public ways 
have sewers running under them. 

The above description appears to be that of a healthy and comfortable 
district, bat Mr. Phillips gives full proof of its real stati>, and of the operat- 
ing causes. He contrasts it with the neighbouring district ofCavendJsh- 
aqaare, and he finds from (ho return of the Registrar-General in 1Sj.t, that 
whereas in Cavendish-square the mortality was one in ftfly-nioe, in All Souls 
it was one in twenty-eight, or more than twice aa great. The rate of toor- 
ulity per hundred stands thus— 

Cavendish-square .. .. I'7 

AU Souls .. .. ..3-6 



Excess on latter .. ..1-^ 

The excess of mortality in All Souls district la more than equivalent to 
that of a healthy district; e^o that, literally itad truly, the Caveodisb-Bqutkre 
people have twice the heutth of those of All Souls. The number uf per- 
sons murdered in Alt Sou la district cannot be cnlculaled ut leas than 2W 
persons yearly, whereas it is very likely 600. The average per cealage of 
mortality in the parish of St. Marylobone is one in forty-four, or 2°27 per 
baodred, which average, uf course, i» made up by such districts as those 
II Souls. The fact that the population of All Souls is of u poorer 
than that of Cdveudisli-square, js nut enough to accouot fur the 
r mortality of 5'JO pt'rs4)os yearly, or 10 weekly. 
The cause of tliis wholesale murder is the neglect of (he sewers by the 
Westmioster commissioners. The sewers appear lo have been built be- 
tween seventy and a hundred years ago, and are all built with flat paved 
bottoms and upright sides, »paimed by half-round arches. They vary from 
t fe«t to 6 ft. G in. in height, and from 3 feet to >1 feet in width — beiug of 
ample size ; but all th<> juoctions are formed at right angles, many of them 
being broken through (be «i(le walls and , not made good. The materials 
ti^d in their coostrucliun are the worst of their ref^pective kinds, being 
place bricks, ni>d morlar composed of chalk lime and loamy pit sand. They 
are now, Mr. Phillips says, "very much dilapidatedf coasiderable lengths 
of the side walls being now in ruins, and the rcnmioder falling f&at to 
decay." 

Aa a fit appendix to this, Mr. Phillips atAtesthat — ** II would appear 
the coart of sewers exercised litlte or do authority over either the arrange- 
loeot or construction of these old sewers ; as the only record respecting 
tbcm that I can discover in this ofKce, is the report of a committee, on view 
in August, 17&6, stating that the side wall of a sewer at the north end of 
Norton street had bulged for a length of ten feet ; that the sewer at the 
north end of Tilchfieldtttrcet bad been built with place bricks, that the 
■rcb had fallen in in several places, aud that a great quantity of rubbish 
was in the sewer." Thus, what the sewers were sixty years ago Ihey are 
■ow ; and during that period, at least, their neglect by the commissioners 
bas been consistent — which ia the most curleous term we can enipluy. We 
cannot, however, fiud that the iohabitaots have been exempted during that 
time from hewers rates— Ihat would be too much to expect. Indeed, when 
we look at the further evidence, we cannot tiut think that the inhabitants 
Would have been belter without sewers, aud llial they only paid for being 
poiaooed. In Lisbon, and other unhealthy cities, they have no sewers — 

id jvt the mortality is nut higher than in All Souls, Marylebone, where 
tbe Mwers can only be regarded as what Mr. Phillips in one place calls 
knf mod narrow cesspools. 

Mr. Phillips informs us, that for many years past, the inhabitants have 
tomplaioed of these sewers being choked op and stopping their drains, 
Knd of noxious exhalations ari:^i^g in the streets and houses, and that Ihey 

ill continue to do so. Mr. Phillips conGrms these coraptaiuts — having, 

order to acquaint himself with the extent of the evils, on numeruus oc- 

isioQs passed tltrough (he sewers. In doing this, he waded and crawled, 
sometimes in darkness, through vast accumulations of half-fiuid black mat- 

r, and his health sulTersd greatly in consequence. 

It s<ems, that from 1834 lo IS-li^ l^fiiS cubic feet of aoil or poiaoD 



were taken out of the sewers, and carted away, at aa average annual cost 
of £lI8 9i., — besides contingencies, which perhaps doubted the outlay. 
The relief, however, was but temporary, aud the disbursement of this 
trumpery pittuoce did not abate the evils. 

These sewers are described as conlaiuing, throughout, an immense ac" 
cumulation of detritus aud decayed animal and vegetable matter ; and they 
are thus becoming wor^e every day. From their bottoms being flat and 
broad, and the fall hut little, and that irregular, directly they are cleansed 
Ihey begin choking up agaiu. This, Mr. Phillips says, goes on increasing 
backwdrds, until the Hurfacc of the soil forms no arlilicial fall, whereby 
the water gains sulTicient force to prevent any further deposit from taking 
place. This is in ohedieoce to a natural and well-buowo law, uud it illus- 
trates Ihe futility of laying down sewers with too little fall — for if the fall 
be uot given lo them, they will make it for themselves. On account of 
this " grading," as the Yaukeea call it, of the main sewers, the soil ia 
many uf them is now on a level with, and in others it is above, the moatba 
of the house drains, which are in consequence fast choking up, many being 
slopped already. This is the state of aflaira in a large and wealthy pa- 
rish, paying a large euro to the sewers rates— and certainly willing to pay 
for h<:alth and life. 

The house drumage, as may be expected, is most defective. Cesspools 
and common privies abound. Some of Ihe cesspools have no overflow- 
drains, bO that the more flowing portion uf the matter soaks away through 
the uejglibouriug grouud, choking it with filth, and leaviug the solid mat- 
ter to rot. Those having overflow draios are always fuil uf soil, and send 
forth such pestilential exhalations us almost, ia many instances, to prevent 
any one from guiug near the privies. The side drains from the booses are 
large, and have fiat bottoms, so that the small quantity of water flowing 
from the houses canuot keep them washed out{ and they consequently 
choke up, requiring often to be broken into so that tbey may be cleansed 
— thereby causing outlay aud annoyance. As often, however, as Ihey are 
cleaned, voids are formed, which are again and again filled up. 

Mr. Phillips, we are glad to see, agrees that it is needful that house 
drainage should be a part of the entire sewerage, — and says that ''the 
suouer tlie legislature place bouse drainage and sewerage under the same 
control, the spt-e-lier wtll be Ihe removal of many and glaring evils. A 
skilful Gombiiiulioii into one system uf house and street drainage, conjointly 
with a full and efhcienl Bup|»ly of watpr, would ensure the removal of Bith 
and waste water into the sewers, nearly as fast as produi^ed, instead uf 
being detained as at present in the drains and cesspools in and about the 
houses, fur months and years together." Certainly until thia is done, 
nothing is done ; and uniform sewerage is quite as important as uniform 
postage. To the wealthy, it is essential that the houses of the poor should 
be drained, for in them &rv the threat seats of fever aud disease; — sewerage 
is not a luxury for an individual, but a. duty towards the community ; and 
as the expenses of communicating with sewers are about the same iu Ihe 
case of a poor bouse as uf a wealthy house, none would demur ou the 
whole charge being thrown upon property. 

The cleansing of Ihe sewers in All Souls district would require the 
removal of 60,0(M) cubic feet of soil — and then only temporary and in- 
adequate relief would be oblaioed. The sewers are, indeed, iu such a 
shameful coadition, as ia well known to the ofQcers aud workmen em- 
ployed, that when called upon lo make examinations and to work iu theiu, 
they show great dislike, from the feeling of danger they have. They arc 
fearful when entering them, at every step tbey lake, of setting Bre either Iu 
explosive gases generated from Ihe soil or escaped from the gas mains iu 
the streets, or of being overpowered by Ihe heat and foulness of the atmo- 
sphere, " which, from want of ventilation, causes great dimness of sight, 
giddiness, and sweating, and also makes breathing very oppressive, as 
from experience I can testify," says Mr. Phillips. It is right to observe, 
that the parish and other authorities have complained of suoh a state of 
aiTttirs. 

Some curious illustrations of the vigorons administration of the commis- 
sioners are giv<?o incidentally. The great sewer in London-street was 
rebuilt in 1828, nearly twenty years ago, more than (wo feet lower than the 
present one io Ctevela»d-street, in anticipation of the line of outfall being 
lowered — and it now contains un a<;cumulatioo of soil nearly four feet in 
depth. The sewer in Newman-passage was likewise rebuilt iu 1839, 
between Iwu and three feet below that ia Newman-street, for a like reason, 
and is so full of soil that parties who have obtained leave lo lay drains 
into il have been unable to do so! 

Mr. Phillips Justly observes, that no temporary expedient can be applied 
in such a state of alTairs, and he proposes lo rebuild all the sewers and to 



■ 
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improve tl>e oatfall throuRli ihr main Hartthorn-laoe avwer by * woik of 
ciMsiderable labour, mHuIi will need 1,300 feet of tunnelliog. Upoo this, 
we citnnot bcrip obnervini;, •■» we Ui<J liut mooth, that it is really a pity to 
see the waste of muaey mu'< (be inefficient nieasurei, which are the reaolt 
of Ibe present systeni. We Ibea pointed out that a large sewer, beloogiog 
to the Regeot's-park and Krgeut street ooinmisBiaD, ruas throagh the ceaire 
of Uie Westminster disirict ; aod yet, that for the latter, distioct oulfAlls 
are sought and the chaoaels cuosiructed, at an eaormoui expeose. If au 
arraogement were now entered into bettteeo Ibe two commisiioas, for the 
purpose of allowiaip the sewen io the viciaity of Uegeot-stre«t to comniu- 
oicate with the RegeDt<t.treet sewer, a vast outlay would b« sared io re- 
building the sewers, no doubt, by partly raising and partly lowering the 
bottom of all the sewers oo each side of Regeut street, to the distance uf 
SOO yards. The accumulation of the filth io those sewers might be got 
rid of, particularly if a new bottom were made to the sewers of a cirrul&r 
shape ; io fact, this latter arrangement could be done to moet of the old 
square-built sewers, 

la the present case, Mr. Phillips canvasses the propriety of commoni- 
catiDg with the King's College Pon<l sewer; but he says oot one word of 
the Regent-street sewer, which runs through his district. The drainage of 
Devonshire-slreet, which lies on the latter sewer, is therefore proposed to 
be carried ihrouitb several bends ati<i bt right a:igles, down to Broad-street, 
Bloomsbury, a dii>lAOce of many ihou!(an<l fert — when the Regent-street 
sewer can be entered ul the bottom of [leTonshire-street. We say ootbing 
as to the oecesdity for improving the HartAhorolaoe sewer aod outfall ; 
but we do urge, so far as llie streets in the neighbourhood of the Regeot- 
■treet sewer are concerned, that th<> Weslmiristrr Commissioners should 
have a conference with the Commissiouert of Woods tod Forests, aod cooie 
to some arrangement. 

Mr. Phillips estimates that his plan will require the rebuilding of 2.'i,176 
feet of sewer, at a cost of £20,140 1 6s. ; but he does not dare to rrcom- 
mend the immediate eiecution of hia plaa and the disbur^emeot of this 
sumi-^bnt proposes, as a first inslalmeiit, the outlay of £1,057. Suppos- 
ing this to be one year's outlay, and that the saving of human life shuuld 
be in propurUoo Co the average of Caveodiab-square, njid to (he gradual 
exleasioQ of the sewers,— the number of persons destroyed during the 
gradual ei^eculioa of the plan would not be much more than 1,^39, or the 
population of a good sized maj-ket-town ; whereas, by fbe immediate dis- 
bursement of about £13 a-head, the deatruclioa uf so many human beings 
■light be averted. Supposing the money borrowed at 3 per cent., for the 
purpose of making the immediate outlay, the addittoDal charge for this 
would be about thirty shillings per head on the whole number of indivi- 
duals proposed to be murdered. Perhaps the Humane Society, or some 
other Society, might think it worth while to advance the money as a gift, 
and thereby save so many human Uves. 

The public have been greatly scandalised by the promulgation of the 
fact, (hat (he mortality in parts of Whitechapel and the eastern districts is 
1 in 24 yearly ; — ^but we believe they were oot prepared fur a mortality of 
1 in 2T in Maj-ylebone — aod (hat mortality, as a public officer has shown, 
caused by the shameful state of the sewers alone. It ts io the presence of 
such facts, (hat Lord Morpeth has taken on himself the reaponsibility of 
withdratving that measure of legislative relief, to which (he inhdbttants of 
(be metropolis have so loag looked forward ; and he has thereby taken (he 
farther reaponsibitity of sanctioniag a system of ailmioidtrutiod which the 
medical profession, (he engineers, and the press have justly pronounced a 
system of wilful murder. 

After the engineering profesiiaa have so long exerted themselves for the 
improvement of the state of (he metrop<jlii, it is quite disheartening that 
they should be deserted by (he minister of (he department which professes 
(o take charge of (he subject. 8o long as there was a prospect of a Go- 
vernment job in employing military engineers (o make a me(ropolitan sur- 
vey, to superialend civil works, and to receive the emolamenla of civilians, 
the goveromeot were eealous enough ;; but when this inducement is taken 
away, the conuiiissioners of sewers are allowed any reprieve tbey choose 
to claim. 

If (he remoral of the fil(h of the metropolis be an important object, the 
saving of the valuable maoure which is now wasted is no less deserving of 
consideration : but we are afraid this also is likely to meet with the fate of 
other measures of impruveaicnt. The Metropolitan Sewage Manure Com- 
poay have this session applied for a new act to enable them Io lay down a 
receiving sewer, which shall cut the sewers at a mean distance of O20 
yards from the river, involving very expensive works. To this, Mr. John 
Nutia, the fonoder of the compaay, objeclft,^>utd proposes ao alteroative 



plan, for receiving the contents of the sewers near their outfall, which cer* 
taioly appears the more rational plan — aud we can conceive, from siieh 
evidence as we have before us, oo rrasoos fur the company's plan. 
620 feet would be a great distance from the river, but 6'iO yards seems 
monstrous — fur thereby the large intervening district is left onwrought. 

We may here observe, that we look upon the useful applicaiioo of the 
manure of towns as a great boon, which engineering knowldge will 
confer upon the tillage of this island. From a town popoloiioo of four 
mdlions, aud with the great body of horses employed by them, m quantity 
uf valuable maoure is obtained, which caooot be reckoned at leu than 
equivalent to the production of half-amillion of quartecs of com yearly, 
or the yearly food of half a-million of human beioga. When it is con- 
sidered how the refuse of the dustyards of London is economised, it is 
strange th«t Ibe produce of the sewers »hoald t>e wasted. The old metalo, 
the broken pots and pons, called pickings, the rags, bones, cinders, small 
coal of the dust bins, are all saleable ; the produce of the cesspools is 
made a lucrative branch of butioejts, and manures are made from it in 
London which are sent out even to the sugar plantations in the Weit 
Indies— but the greater part of the manure of the metropolis is sent into 
the Thames to pollute its waters. 



MEASURES OF FORCE AND LAWS OF MOTION. 

Sia— In your last Dumber, you state (page 129) that— ^ If when « body 
is io motion, it be acted upon by «a invariable force, io the direction of its 
moiioo, the quantity by which the velocity of the body will be increased or 
diminished (according as the force Is accelerating or retardiog,) will always 
be the same in the same time; and is quile independent of the initial velo- 
city which the body possessed before it was subject to the influence of the 
force." Further — 

" This fact at once furnishes us with a convenient dynamicid measure of 
force, known by the name of the measure of accelerating force." . 
" Thus gravity accelerates the velocity of a body fdlliog in vacuo by SS4 
feet a second ; taking feet aud seconds as units of space and time, the ac- 
celerating force of gravity is represented by 32^."— This is all perfectly 
true; but there is coosidemble danger of ao erroneous inference of great 
prncticiil importance being drawa from it, which it is well to guard against. 

Suppose a heavy body to fall from a height so as to occupy several s«. 
cunds in falling ; the cffecis may be tabulated thus : 



SeccDiti ociruplad 


Spscv taXita 


Total ujrnc* fallao 




til fulilus. 


throagb In tmuh. 


through by tli« end 


•ccond. 




•CCODL*. 


Ol CMll l«CODd. 






Feet. 


Feet. 


Ft. Ft. 


1 


16 


IG 


from Oto 3Z-32 


2 


48 


64 


from 32 to 6-l»32 


3 


80 


144 1 


from 64 to 96-32 


4 


112 


256 


from 96 to 128-32 



Now, as the amount of acceleration communicated (o (be falling body by 
gravKy io any one seconij is precisely eqaal to the amuuot so communicated 
io any and every other second, an unguarded reader may cobdy fall into 
the error of supposing that the amount ur^rartdttto^yorcc expended (if 1 
nmy so term jt) upon the frilling body io any one second is, in like manner, 
precisely equal to the amutint bo eipended in any other second. 

In fact, not only uo>iuarded readers, but alao very able writers, appear 
to have fitlleu into this error; imbodying it in the untrue doctrine, that Ibe 
momentum* of a moving body is as its weight (or mass) multiplied by its 
velocity. The (ruth being that the momentum is oa the weight multiplied 
by (he i-quare of the velocity ; a truth uf the greatest importance in ques- 
tions cooteruing the cfftfcla of hammers, Qy-w heels, ordnance, fiLC.,-aud uf 
winds, waves, aod currents of water,--the resistance of water to the pas- 
sage uf vei^sels, &c. 

if it be necessaiy to prove this truth, a mere inspection of the foregoing 
table is enough, as respecU falliaK bodies; for it is ttierem »een that while 
a fall of 1(5 feel produces the velocity of 32 feet per secnd, a fall of 64 feet, 
that is four times the fail, only produces double velocity ; nine lices the 



• Perhipi the real dllTicrenct may Ik In tot diffewmly uaden landing tlir w<»r<l Bjano- 
tiun. My uad<ritaDdlii|r vt ttie Urm if at lewi • j.rncJlt*! out, »i,. : U.al U oi»n* liw 
•inouiil ol (nJMr«r wllkti can tie cuoi'iiuDlcAicd Io a itoily by putting U lii rnoclon. and 
wtilcU can l»e laktu back from It by itujvplng ll« luoUoti j UiH aniuuiii or po»*r beina onta- 
tand la ilie uaiiuer In whicli itie aol mat power, mill po*er, Occ. are o^iliaarilv ate. 
lurtd. ' ^^ 
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fall «• 144 feet, oaly triples ihe Telocity ; tttUiea lioiet the bll, ur 3S6 feel 
prudact uoly a four-fuld velocity, &c. 

▲s lu other moving bodies, Smealou'i experimenU upon flies, prove be- 
yoad all doubt, Uiat they are aubject to the tame law« — viz. ; (hat to douttle 
ibe speed of a giveo Hy, requires the expenditure of /oar timet the pawtr* 
««bich produced the orip^inal speed ; while to triple tbe original speed, re* 
f|aires the etpemliiure of nine times tbe origiBHl power, fiic. 

jiubsequexilesperiiueuis have shown tbal a fly, ruaoidg rouad at ■ gifeo 
speed, prodared four times the effect (ia rulliog loag strips of lead) vtbicb 
it would produce si half tbe speed; nine times the effect it nould produce 
•t a third of the spt-ed, &c. In short, if we take units of liffie, and suhjecl 
a body to the action of au iovariable impressed force duriog oae, two, ibree, 
foar, 6(c. of such porlioa of tune, we sUall liud that tbe spaces travrricd by 
such body io these tiroes will be as Ibe squares of the ouoibers deootiag 
■ucb tiiuea. IV bile, if we take uuils of tpace^ nod subject a body to tbe me- 
Uoo of au iovariable impressed force, while it moves through ooe, two 
three, four, &c. of such portion oftyiue, we shall find that the times occu- 
pied by such body in traversing sucb spaces will be as the square roots of 
the ouuitiers deootin); such spaces. 

Io relation to mpchaoics, 1 think that the corrrol mode of measuring 
force ia lliat last named — viz.: to lake the j/mim Uirough which a given 
jirttsare acts, as the measure of tlie force expended ; because all power 
srbiab is under our control, is naturally «o measured. 

To wind up a given weight, 16 feet, requires a givea power p. whether 
aaiaial or mill power, an I whether the weight be wouml up slowly or with 
Boderate rapidity. Release the weight and it falls in one aeeoflU of lime, 
oblaiaing an acceleration of Si feet per second, which cull ». 

To wind up a like weight 61 feet requires ip; release it and U falls in 
two aeronds, obtaiutng ao accel?ratiua of 2 a only. 

A like weight wound up 1>14 feet requires 9p, and will fall in 3 seconds 
obtaining 3 a only of acceleration. 

Tbe time occupied in the fall of (he weights being respectively 1, 2, and 
9, and the amount of acceleration being aUo respectively 1,3, and S, while 
the power cipended in laisinf; the weights is respectively as 1, 4, and U, 
tt IS clear thAl neithi-r the time nor the ucceleratioo affords a measure con- 
veoieot fur inrcbatiicAl purposes; but the j;>iices traversed, viz.-. 16 feel, 
04 feet, and 144 fret, are in the same proportions of 1, 4, aud 9, as the re- 
speclive quanties of power expended ; therefore, the lengih of the space tra. 
versed by a body while acted upon by a given power is the true meusure 
of tbe power expended by the mover; and v«iib a freely moving body ii is 
also the true measure of the force which is ab^urbed by such body, and 
which that body will discharge upua any obstacle which shall stop its pro- 
gress. A falling body, for instance, must discharge upon (he earth Just 
lite power expended in winding it up; audit is obvious (bat lb ii cAar^; 
aad ditchargt (if I may so term ii)^ cua be repeated at pleasure, and that 
the power first communicated and then discharged is preci:iely measured 
by the vertical space through which tbe weight ia first raised aad (ben 
allowe<i to fall. 

A hammer of a given weight being wielded with double speed will 
atnke four lime* as bard a blow. 

A bullet being shot off with triple velocity will penetrate with nine times 
tbe force. 

Ad engineer wishing to qoadraple the power of his (I; may either pro- 
care a wheel four Umca as heavy, retaiuing tbe preseal «peed, or he may 
dtswble the speed i»r his present lly without adding to its weight ; io eilLer 
€M»t, his object will be equally utlained. 

Upon a future occasion, I propose to adduce in.-itances io whicli the want 
«f alleutitin to these priuciples has occasioned iameutable waste of ruluahle 
liaie, ezctliuo, aad of money. 

1 am, Sir, your obedient servant, 

E. Uiu. 
£We have nuch pleasure in Bckoawleilging the receipt of the abov« 
letter, from 51r. E. Hill, in which, as will be seen, the writer animadverts 
«a certnio statements and definitions given by ua in a paiier "On the Laws 
tff Motion," that appeared in a late number of the .lourauU In reply Io 
th« objections urged by Mr, Hill, we beg again to state that momeulum is 
a term M>cd to deuole the product of (he mass and velocity of a body ; 
•od, oioreovrr, that there is no doctrine involved in it. It is an arbitrary 
l-eboical exprrsriun, and to object to ils signification is to di»pule alH>ut 
Words — not about principles. Mr. Hill evidently confounds uioroentuRi 
with what is called by erj^meers " {towrr exjmnded," or eumf linx'S " wurk 
iSoiM:'* — which no doubt varies as the squara of (ba velocity, aa w« will 
iaiBiediatelj show: 



Let m be the mass of a body caused to muve from rest by a presairc 
which is X. at the distance x : then if e lie tbe vel<icity acquired at Ibe 
distance x, we shall have lactfv = Xdx, by the eqo^tioas of motioo, 

Coosequeotly, = / \dx; 



-r 



Xrfx is tbe **work doae" — which, therefore, varies as (h« 



square of the velocity. There is considerable coofusion manifested by 
Mr. Hill ill tbe use of the word '* force" : he talks of a bullet penetrating 
wiih nine times the force, instead of nine times as far ;'-ia this instance, 
Mr. Hill uses " force" to mean what be misconceives by tbe term "mo- 



mentum 



•'-vi...^ 



\di, or " power expended." We arc sorrowfully wil- 



ling to concede, that much time and money have been waited in engiueer- 
iug matters — not, however, as Mr. Hill would insinuate, from a too rigid 
regard for the laws of motion and measures of force, but from gross 
ignorance of both. Unfortunately, the coDrus«>d ideas of men unacquainted 
with niecUantral principles, by jumbling together force and its effects, and 
giving birth to vague and useless terms, such as "living f<irce" — and 
" power expended" — and " power absorbed,'' and tbe like — have dooe 
considerable mischief to (he science of rogioeering, by divesting it of Its 
simplicity, and basing it upon anytbiog rather than what it ought to be 
based upon— namely, the six equations of statical equilibrium, and the six 
dynamical eqnalioDS of mo'ion.j 



ARMV AND NAVY CLUB. 

We do not think it needful to make auy leogthened remarks oo the com* 
petition of designs fur (be Army and Navy Club, or to enter iiiio any detail 
wilb regard to them, as the designs were, according to our views, far below 
the pruper slandard, and we are glad to perceive that the Committee hava 
l>ad the good sense not Io carry out those which received (he prices. So 
hir as the competitors were concerned, the whole affair must be Oniisidered 
highly derogatory from them, for they came fa^'foreao irrespuusible tribunal, 
they subjected tht^mselves to tbe consequenc-s of a ballot, and they resorie*! 
to cauvBssiO); — some of them, we believe, sending ruuoJ bills and lesti- 
niunial<i, like the Morrjeiua'it pills or Holloway's ointment sellers. It 
isin perfect keeping with these proceeding,, that some coni{>eti(ors resorted 
to false perspective views and othor tricks to catch the unittated. Thus 
ended Ibe lollery at (lie Army and Navy, or Derby, Club, with the loss of 
lime and money Io between sixty and sevenly architects, 

Pjudent men among the architectoral profession of course refrained from 
engaging in a cutnpetitioa which depended upon the voles of a number of 
menibers of a miscellaaeous club, passed through the dark urdea) of the 
ballotting box. The Cummillee Club, we presume, indulged the niembera 
in this mock election, as tbe cheapest way of getting rid of (he clamour of 
those ultra members, who are aiicklers io principle for compelitiuo and 
vote by ballot, because of course it could have only one resull^the utter 
impossibility of getting a good and feasible design. A first rate competi- 
tion is not to be got by such hapliazard proceedings, fur neither old men of 
luk-nt, or young men of talent, like to expose themselves to tbe chuiices of 
difeal before an incompetent Iribuoal, while they are really to afford at (heir 
own expense the titalerial^ of their own overthroiv. A paioliog executed 
in ctiinpt'tJtioQ fora prize, if unsuccessful in gaining the prisr, may be ex- 
hibited and gold elsewhere ; but a design fur a cittb, which has cost weeks 
of labour and entailed much expense, cannot be r^chaufftl fur an almsbouse 
a theatre, or a church— though in (he paucity of ideas the same Ionic porti. 
CO, or Italian campanile are made to figure as the stock of all aud sundry 
the compositioiif of some of our inspired artists. 



•^outkamptun Docki. — Tlie Dock Ckimpany have, we understand, con- 
Iracted ftir and comaienred (he construcliim of a sei^ond dry dock to be 
completed in November next. Messrs. William Cubitt and Co. wera the 
tucct-ssftjl competitors, the amount of iheir tender being a little above 
i.'l7,(iOD, wbilft that of Messrs. G. Haker and Sun, the contractors for the 
new ciutuni-house now so near completion, was we believe near £18 (NX). 
The dock is to be 250 feet iu length upon tbe blocks, and bold two SOO Ion 
ships at once, or one of all but the lar^^est of the gigantic steam-ships m 
familiar to our waters, itid one sailiag ship of SOO tuns burthen. 
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THE ROYAL ACADEMY EXHIBmON: AUCHITECTURE. 

The competition fur the Army and Navy Club-house, and the designs 
having to be sent in only a week before the receiving-days at ihe Academy, 
no doubt hindered aooie arcLiteclA from preparin>; anythiuf; for the Exhi* 
bilion; — not ihat there is this year any delicieacy as to quuntiiy. there 
being no falling otf tVoni the aaual number of architectural subjects- — and 
8S usual, too, a good many of them might, as far as seein;; ihem is cua- 
eerned, just as well be atvay. There is, however, less variety than usual, 
4>r than used til be the case some seasons ago — :«ince designs fur churches 
^eatly outnumber the subjects of any other class. One very uncominoa 
cirfrumstaoce is the eitreme paucity of designs for domestic buildioi^ of 
any kind — that kind excepted which consists of houges produced by 
wholesale, under the somewhat dubious title of " ImprovemL-ots." One 
design (No. 1077} shows us aflcr what fashion the Castle Hill, at Dover, 
has Just bepun to be improved; and another (No. 1111), Doser Court new 
truvn, near Harwich — as to which last we canoot speak, not having noticed 
the drawing, wherefore it is perhaps luckier than the other. Churches 
alone excepted — and of them there is a full quota — th^re is very little to 
show us what has lately been done in architecture, or what bnililirii^s nre 
either now in progress or about to be commenced. Even among ihe church 
subjects, too, vre miss one that we should have been glad to meet with 
here ; for the edifice is intended, we presume, to be supt^rior in taste to 
most of the modern onei in the metropolis— to be a mooument of its archi- 
tect's skill as well as of lis founders muniGcence. The church we allude 
to ifl the one which Mr. P'errey is now erecting, in Wcstminsier, for Mi«8 
Uurdett Coutts. Therefore, supposing the design to be, as wc have no 
reason 1o doubt, a worthy one, it would have been no more than a suitable 
compliment to (hat lady to have exhibited it. Like a good many others, 
however, Mr. Kerrey s^ems to have quite cut the Academy's exhibitions. 
There is a growing reserve on llie part of those who either rank, or would 
be thought to rank, high in their profession, to coDlribule an;lhmg what- 
eier to the Kihibition. This year there is not a single drawing by tlie 
Academy's own professor, or any of the other professors of architecture ; 
and only a very few by members of the Institute. This is not exactly 
what ought lo be, since it bespeaks indolence or apathy, if not contempt ; 
and is, moreover, attended with one injurious cunnequence — iiaiiiely, that 
the number of uninteresting and mediocre subjects can hardly fail to pro- 
duce Hu unfavourable itopressiun as to the actual state of the art among 
us. 

It would be a monstrous untruth, were wc to say we had some idea of 
b''ing favoured by Mr. Blore with a peep at his design fur the alterations 
at Buckingham I'alHce. That geallemun seems determined lo carry on 
his operations with the utmost secrcsy, and to keep out of harm» wiiy — 
that is, out of the way of criticism — as long as he possibly can ; — a species 
of mistrust (hat contrasts very strongly with the unquestioning confidence 
tNe public reposes in him. To nothing else than perfect coatidence van we 
attribute that universal silence in respect to the Palace, which contrasts so 
very remarkably with the universal fuss made about a compardtts'fty in- 
significant matter at the other end of CoiiHtiiution-hilL We must, there- 
fore, wait with patlenie till lime reveals to us what neither Mr. Blore him- 
ielf, nor any one of those who pretend (o be in the secret — ^al least, lo have 
»een "a sketch" of the desigu — chooses to let us know— namely, into what 
sort of a building the Palace will be metamorphosed. Aruhitertura| 
transformations seem to be just now the ord'-r of the duy, for while Batry 
who is now operating upon the Treasury Bnildiugs, is, it seems, about lo 
uodertaJie the transformatioa of both (he Horse C«uard« and Treasury 
Mr. Sydney Smirke is not ont; enlarging the Carilun Ctub-hauee, but 
changing it into quite a diSerent piece of architecture, as may be &een by 
the drawing of it at the Exhibilioo (No- llO'J), which ehnws what (he 
entire fa9ade will be — and that the east front, if not the south one ulsu, 
will be similar in desigo to the Pall-mall one. The change cannot f;iil to 
acquire for the Carlton considerable architectural rank and reputation, 
whereas the present clob-bouse never bad, outwitbstaiiding its rank as 
such any reputation at all as a building. The new structure will most 
assuredly add very greatly to the architectorul character of Pall-mall ; 
but it is not so ceruiu Ibat it will b« altogether favourable to its neighbour, 
the '• Reform '—it being, apparently, intended to eclipse the latter. At 
all events, the Carlton wdl present Ui« larger facade of the two, and will 
be in a more fiorid style of Italian— in fact, a particularly florid one, the 
(pandrel-flpaces over the arches of the second order being entirely filled in 
with figares in relief— both a degree and a species of embellishment which 



w« u yet po«»es» so examples of in town. The opper or Ionic order it 
also H peculiar example to itself, at least as regards its eotablaiure, whose 
friex<; is unusually deep — to greatly exceeding the established proportjoo», 
that it would scandalise the sticklers for such matters, and bring d«wo 
their censures upon Mr. 8mirke, bad be not sheltered him»elf under tfct 
authority and precedent of 2iausovina, whom he has on thisoccaaion rhatea 
to follow pretty closely for the whole design of bis exterior. Were 
for the drawing we have just been speaking of, there would l>e nulbtD| 
the Exhibition to show any building (besides churches) either erecting or 
or about lo b« erected in the metropolis,— if we except No. 1201, a very 
liny model of the new Coitl Market which is about to built in Lower 
Thames-street, al the corner of St. Mary-atHill. It will have two aoi- 
orm fronts, on two adjureoi sides, with the corner rounded off iu the iwo 
flower floors of the building, above which that portion will be carried up 
as a small insulated circular tower or campanile, thttt will be receaacd 
within the re-entering angle, cut out there between the two fruata. Tiiis 
promises to be a novelty, but the model itself is such a mere toy as lo Bias 
— as is, indeed, the case with all the models this year — thai it is impossible 
to judge of more than the general shape of the structure. The idea of 
rounding off the corner of a building in such a mauner as lo render it an 
ini|K>rtant — at any rate very orna menial—feature in the composition, is also 
displayed in No. 1 2;il (E. Chrisliao), a design for the new Imperial la- 
siirancc OOice, lo which the second premium was awarded. There is also 
another design (No, 1198), by the same architect, for the same building ; 
but we do not find here the design for it, which ia lo be executed ; nor that 
for the Museum of Geology, in Piccadilly. 

M'bile unusual dearth prevails this season in regard to fresh subjecU, 
representing actual buildings, there is the usual show of '* old famiUar 
faces"— familiar even to staleness — things that are known by heart: the 
Temple of Erertheus, the Arch of Titus, the Bridge of Sighs, (he Temple 
Church, with sundry el caleras, whose titles in the Catalogue spare us the 
trouble of luokiog at them. We might, perhnps, bad we observed its U'le 
at the time, have looked at No. 1190, " Edinburgh from (be South," — if 
only lo a!>cerlain whether, as an architectural view, it was more satitfa^ 
tory than No. 360, Roberts's large oil-picture of the Northern Metropolis, 
which has obtained from the critics a degree of laudatory admiration per- 
fectly uoaccouatable to os — it being, iu our opinion, neither good as a pic- 
torial composition nor displaying any particular beauty of execution. On 
the contrary, it is heavy and opaque in colour. To our eyes, the architecture 
— for the most part very queerish in reality— looks very slovenly execnled 
in this representation of it, uad more like the work of a mere landscape 
painter than of one who has exercised his pencil chiefly upon aubjecla 
more or less stricily architectural. But we are playing the truant, ao kt 
us return to our own prnper subject. 

Next year we shall, ioi all probability, find here several of tbe designt Car 
(he Army and Navy Club-house; iu the meanwhile, No. ti21 (W. A. and J. 
W. Papwortb), has got the start of any of the others, that drawing being A 
coloured copy of the perspective view sent in by Messrs. P. to the com- 
petition. We caanoi say that we at all approve of the design itself, any 
more than we do of the license taken in regard to scale, the Club-boase 
being represented two or three feet higher than Wiuchesier House, which 
innucf nt (?) species of untruth is contradicted by the proportions of the 
Piill-inull front — the latter beiugltmitcd in width tosixly feet ; consequeolly 
be^ng, in that design, little if at all higher than it is wide — instead ofbeiog 
loftier, it would he ubout fifteen feet lower than Wjntheslcr House. Really, 
architects seem (o be ms littte ucrupulous about scales as they are about 
estimates. Theirs are not always (he scales of Justice, or of jadgmecil 
eilbcr, Apropos of estimates — (here was wonderful harmony in that reapect 
among the competitors for the Clubhouse in question : even the estimate 
for one of (be Goihic designs — which certainly looked a» if it would coat 
double, or more than double, some of the others, it being studded all over 
with stalues, canopies, and piooacles — was only £S0,000, although the two 
fronts a»d their orouniuuts were to bo, not in pnpier macb^, bat in f«al 
Caen stone ! 

No. 1129, "Study for n Portal," appears to be a study for lhat in his 
design for the Club house above-mentioned. It is not very Uvourably ph»ced, 
being put over the door, where, though it is a rather large aized drawing, 
it cttDiJot be fairly seen— and yet seems well worth looking at. the geoer»l 
composilion being very happy, Hcd manifesting both originality and guato. 
That subject, however, is not the oi.ly one Uiat is disadvautageously plaoed, 
whde many others, that are of comparatively little merit or iuierest, arc 
perked just in oiir faces. Nos. 1 11J9 and 1213, for instance, both of them 
two admirably executed interiors- the only ones of that class in the room- 
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are bunx together, tt right angles to each other, quite io a corner, and Ihut 
aa oh«cupe one — so much, too, below the eye, that they cannot be inapvcted 
wilhnut ettwping ; auil the one mid the other is so full of elaborate detail, 
that if once afaumed, the stooping posture is likely (o be prolonged to 
w««r)oeM. No. 1199, ** Design for the Decoration of llie Old Billiard' 
room at 8tapleford Hall," (J. Dwyer), would have been rH the better, 
bftd the figures introduced in it been omitted — unless tbeartist had employed 
•ome oa« more aufaU'm figure-drawing than himself, to put them in : but 
in bi& own depnrtnieut he is adujirable. The other subject. No. 1213, ( L. 
W. Collinan), which is simply styM "View of a Library," repre»eD la a 
room whirii has lately been decorated in a highly recherche mann«-r by Mr. 
Cotlman himself, whose laite seems to be far more reliued Uian that of 
Sung. This drawing has the advantage over the other io having oo figures ; 
though we would at any time readily tolerate poorly drawn ti^ures, for the 
aake of similar subjects— which, being apartments io privdte resideuces, 
caonot be generally seen, or even known of, except they are portrayed by 
th« pencil. Right glad, therefore, should we have been to see here a 
drawing of the Ball-room which Mr. Barry has Just Gtted up at St. John's 
Wood Lodge, fur Sir Iraac Guldsmid, and which is reported to b« a fine 
specimen of the Cin<|qe*^cento style. Of that style there is a specimen here, 
viz.: No. 12C2. "Ceiling by Pietro Perogioo, in the Sala di Combioat 
Wnigia," (D. Wyatt), — an exquisite drawing, that requires to be looked 
•t as closely as th<> illuminiated arabesque and borders of some precious 
naauacript— yet here hung where it is hardly observable. A somewhat 
Bimilar fate attends No. I2S3 (J. Thomas), a composition for a mflgniticent 
cMmney-piece, forming, unlike those of these degenerate days, a stalely 
naaa of sculpture. 

Churches — both old and new— form the prcnt mass of architectural sub- 
jects; nor do they display much variety, or attempt at originality — for they 
all affect tu adhere most literally to liie mcdiicval character, and to medieval 
ideas, as if the aim was to resist all further progress in art. At any rate, 
BO many subjects, all of the same kind, gives a great sameness to this part 
of the Exhibition, — the appearance of much greater sameoees than there 
M perhaps really is; because, where &o many drawiogsareso much alike in 
H their geoernl subject, one etfaces the rccoUectioD of another ;— with which 
B ranark we will bid adieu to our own subject, if aot finally— 'OS may prove 
^ft^a case— at all events for the present. 

THE TUSCAN " MAREMME"— AND THEIR IMPROVEMENTS. 

These, geoloEicaily speaking, recent abodes of, nr ufiheavings from 
outt the ocean, have of hUe claimed much of public attention, and 
manr inl^resling mtfmuirs h^v»« been published ihereoo, iu the Trans- 
actions of the Academic dei Georgioftli, and eltewhere. The most 
characteristic of the Maremme is the nortii-west p<ni on the sea 
«borr, where the river Cecli>i), descending from the hills of VuUerra,^ 

Preaches the Mediterranean. Those, as well as the Piombino Ma- 
retnine, were ooce Sienese territory, and remiiiued deserted and most 
unwholesome for centuries past. The lower Maremnie were still 
more so — also for the reason, because there are no lurge swaimps 
Dortit of the lake of Piomhino. Beyond that lake and the promoo' 
tory of Populooic, the land assumes a l^ss frif^litful churacter, and the 
awful devastation decreases gradually if we p.t9s the Cccina. The 
tier of tiiouotains, which south of Leghorn extends close to the sea 

I (the Monte nero), encompasses the fl.il seu-sliore luads, as by a semi- 
itc ; iind the rirer Cecioa descends, bifurcate, into the sea i along the 
cuaat, water fctagiiates in numerous bogs, while the more depressed 
narta are filled with forests. The land of the Maremme belongs, 
roo»lly, to a small number of proprietors. It is here where the great- 
est improvements have taken place. Government having made the 
ncoea»*ry arrangements with them, the land was divided into saccate 
(I = t>,300 square metres), the forest, or rather shrubbery, cut down, 
and the land put under cultivation. The worst part of the sea-shore 
was to be drained and dried by government itself. Thr' dense forest, 
mostly covered with underwood, and completely in its primeval state, 
aixi which, on the slightly inclined terrain, had greatly contributed 
towards the (mbogueiug of the (and, — was cut down. The soil which 

»tbus was made to appear, proved to be mostly altuvial earth, reeling 
oa a stratum of grit, rich in fossil shi'lls — and has already yielded the 
floest crops of wheat and maize. Drains of all sizes luve compSeted 
I be work of dessicntion. 

I Somewhat differently the long seam on the sea shore was to be 
treilcd^Mil bere, to elevation uf tb« terraio was to be effected, 



which was done by using the slime and silt of the Cecina; an expe« 
dieot which h.is yielded triumphant results in the Vidley of the Chi- 
iina and elsewhere,* On this seam, the forest has not oaly not been 
cut down, but even completed by systematic plantations, for opposing 
a t>arrier to the sweeping of Ibe sea breeze. A number of vicinal 
ways have been opened — all to converge into the splendid Via Ma- 
remmu, a line of road undertuken at the especial command of the 
Grand Duke of Tuincuny. It traverses these swamps in their whole 
extent, and abuts ut one side at Leghorn, and on the other extends to 
Florence aud Siena — and the Roman road by the southern valleys of 
Tuscany. The nir, most deleterious hitherto, has, on account of the 
many drains, dykes, and other hydraulic works, of the many fires 
and other domestic operations, improved roost wonderfully, and will, 
no doubt, improve still more. The project«^d railway from Leghorn 
to Civita Vecchia will gre.Uly increase the importance of these new 
lands. 

The products of the Maremme, htcberto of little value for want of 
communication, consist of tia-ber for construction, charcoal, potash, 
irutt, sulphur, borax, ulum, &o.; and the number of sliips employed on 
the coast incri*aB'.'5 rapidly. The harbours of tins coast, however, are 
in a deplorable cunditiun, us there are none of any importance be- 
tween Leghorn aud Civita Veechio. That of Piombino is full of 
sand and silme, but it would be po.fsible to correct it. The embou- 
chure of the swamp of C;istigliune della Descaja, hitherto merely 
used for small coasting vessels, could, no doubt, be also improved. 
The southern part of the Maremme lias three smalli harbours — Ta- 
lamone, famous in antiquity, now blocked up with sand and slime, 
with the pestiferous air resulting therefrom, and Port Ercole. Mor*^ 
important is Fort 6t. Stef.tuo, founded by fishermen on account of its 
h>'ultiiy situation, which, by the aid of a few judicious constructions, 
could become very important. The icoproving of these sea-outlets 
would much increase the iudustrial resources of the Maremme, whoi*^ 
mineral riches may be sshurtly adverted to. The iron stands io the 
first rank, but the making of borax in the hills of Volterra is also of 
great importance. Timbi?r of all kinds also abounds, as the forests of 
the crown alu:ie extend over 1(J,UUU hectares. The clearing of 
the terrain began here at the end uf the last century — first, with the 
lieart-r hills, then the slopes of the Appenninea. The destruction of 
these forests was soon followed by gre.at calamities, here and else- 
where. In that of Pratuvechio, government has made, of late, great 
improvements, und during fiveyoars, 1,20U liectarea have been planted 
with dlHereiit sorts uf pines. Being placed at a distance of three 
yards from each other, 3,<.»00,00U trees have been planted, which, in 
40 years, will yield 15,U0O,UOUi trees fit for construction. 

A few observations on the geological character of the Maremme 
may best conclude this paper. It cannot be doubted, that it was the 
alluvium poured forth Ironi the rivers, which ha.s filled up the gulph 
which once occupied lliis place. This, however, was again modified 
by the reaction uf the sea, which formed on the alluvium various 
dykes and elevations, and thus shaped the whole surface of the land. 
V. Fossombroni, an author of note, says that this took place in the 
first centuries of the Christian era — to prove which, he cites the 
Peuttnger tables, &c. Agaim>t this, M. Salvagnoti asserts, that along 
the whole sea shore, in parU quite close to it, there is a dyke of sea 
sand (at limes one riule broad>, oti which the remains of u Komau 
roaJ have been found, which is the Via Aurelia, built loO years B.C. ; 
Ihtit parts of it, going iu the dir'-ction of Home, have been used for 
making the new ro.id,&c., in lb'26. These latter are forcible facts, 
and prove— that the formation of the Maremme, albeit recent, still 
preced<^9 the Christian era. Hence it follows, that thf.> alluvium of 
the rivers formed Ihtit laud, and that for draining the .swamps, which 
are the remuiihts uf old gulphs of the tea, the means hitherto em- 
ployed have beeiT the right ones. 

We need scarcely ^laie, that Lbe above remarks will be useful not 
only in reference to the bog lands of Ireland and Scotland, but still 
more to many of our distant colonies. 

J.L Y. 

* Tbe geoloflot neutnUMllon, If wr msy my so, of ezlcDcive aaod Undt wlih tlie ti- 
JBcent txigt and iwampa, w Ij the cue io Ihi* Mont BnaiXetitmrg, m wU a^i near aiiluvy, 
Nrw Sotiil) W«l«i, liKi l>ren hithrrto quite ovcrlooke'l. By |>li>«.luf two iuljataiii\a, quite 
uitprtxlucllre by ttieinielvei, tu lucli cloM Juxla-pMltlOO, IUtu/« «c«[ii« tu have ui^ej iM'M 
ii> maiie ItiCin ievJ)>iocaJly avuiialiie. 



There has been a great contest this month about the veotil&liou of the 
House of Lords, Dr. Faraday having lectured at the ICuynl lu.-<tiiutjou lu 
praise of Mr. Barry's plan, and Dr. Iteid Jiavin^ leclurfd lu answer ut 
Willis's Koomi, and in defence of himself. 
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ON THE INDUCTION OF ATMOSPHERIC ELECTRICITY ON 

THE WIRES OF THE ELECTRIC TELEGRAPH. 

By Professor Joseph Hkset. 

The action of the eleclricily of ihp atmosphere on the wirM of ihe 
electrical telegraph is at live present lime a subject of much impofl- 
ancp, both on account of ila practical bearing, and the number uf 
purely scientific questions which it involves. I have accordingly 
given due attention to the letter referred to me, and have succeed- 
ed to collecting a number of facts in n^ffrence to the acliun in 
qoestioD. Some of itn'se are from the obaervMtion* of ili^'^Tent per- 
sons along the principal lines, and others from my own inve*tiga- 
iioiu during a tliunder-storin on the lOlh of June, when I was so furtn- 
Date u to be present in the office of the telfgrajih in PhiUdelphia, 
while a series of very interesting electricHl pli'-nomena w;hj exhibile<^. 
In connexion with the farts derived from these si>urce»(, I inuH ask 
the indulgence of l!ie Sociely in frfqiu'nlly referring, in the course of 
this commimipalioo, tu the resutts of my pr»"vious invi-slig.ilitfns in 
dyaamic elertricity, ucroiints of which are to be found in the Proceed- 
ings and Transactions of this Institution.* 

From all the informutiun on the subject of Ihe action of (lie electri- 
city of the atmosphere on the wires oi the telegraph, it is evident that 
etiects are produced in several different wuys. 

1. The wires of the telegraph are liable to bf^ struck by a direct 
discharge of lightning from the cluud«|andl sevend case;) of thiii kind 
have been noticed during the present season. About the 20Ui of 
May the lightning struck Ihe elevated pwrt of the wjie, which is sup- 
ported on u high roast ut the place where the telegraph crosses the 
Hackensack Ruer. The fluid passed ulung the wire each w;iy, frum 
the point which received the dischurge, for several miles, striking nfT 
at irregular intervals down the suj^purling poles. At edch place 
where the disctuirge to a polit took place, a number bf sharp explo- 
sions were heard insuccission, re»emblitig the Mpid lepurts of several 
ri6es. During anoiher storm, the wire was struck in two places in 
Pennsylvania, on the route between Philadelphia and New York; at 
one of these places twelve poles were struck, and at the other eight. 
In the latter c ise the reinarkiible fact was observed, lh.it every other 
pole escaped the discli.irge; and the s-ime plieiiomeiinn wjs ubservedt 
though in a less marked degree, near ihe H.R-kensdck River, in sume 
inHliuices (he lightning has been seen coursing .ilung ihe wire in :i 
stream of light ; and in antillier case it is desciibed us exploding fri'm 
the wire kti eertHTu points, tltough there were no bodies lu the vicinity 
to attract it from (he conductor. 

In didcussing these and other facts to be mentioned htreafter, wc 
shall, for convenience, ndopt ihe prinriples und l«inguage of the theory 
which reters the phemimena of elecUicity tu the ucttun of ii fluid, of 
which the purticles rep-l each other, .ind are all.MCtt d by ihe parli- 
rles of other nutter. Allliuiigh it Cdonol be aSirnred (hut this Ibeury 
is an HClu,il representation of (lie CdUse uf (he phenoineu.i us they are 
produced in n^iture, yet It may be asserted that it is, in the present 
state of icieuce, an accurate inudo of expressing llie laws of electrical 
action, so far ^is they have been m.ide out ; and th;it though there are 
a runiber of plieiiomena which have not as yet been referred to this 
theory, there are none which are proved to be directly at variance 
with 11. 

Thi.t the wires of the lelegraph should be frequently struck by a 
direct discharge of lightning, is not svurpristiiip, when we consider tiie 
great length t<f llie conductor, and coiis queiitly the many point;* along 
the Burhiee of (he earth through which it inu^l pass peculiarly liabli: 
to receive the discharge fruui the heavens. Aho, from the great 
length of tbe conductor, the more readily must the re|iulsvve aclion of 
the free electtiiily of (lie ctund drive the natural electricity of the 
conductor to the further end of (lie line, thus reudenug more tnlense 
iheuegaiive condition of the nearer part t/f the wire, und consequently 
iacreubitig Ihe -attrjcliun of (he mi tal fur the free elecuicily of the 
cloud. It is not however probable that (lie attraction, whatever may 
be its intensity, uf so small a quantity of matter as (Imt uf (he wire of 
the telegraph, can of Kself produce an elecirical discharge from the 
heavea-* ; although, if the discharge wi re started by some other cause, 
•nch as the adraciion of a large rnuits of condiicliiig matter in the 
vicinity, the attraction of the wire might be sulJicieni to change the 
direction of the descending bolt, and draw it in part or \\hulB to it- 
self. It should also be recollected that, on accounl of the perfect 
I'ondnciioii, a discharge on any purl of (he wire must all'ett every 
other part uf the connected Hue, ullhuu^h it may be hundreds uf mihis 
in le.nglh. 

« Aoiericsa rhJto*0|>blc«l Hodciy, 1M6, 



That the wire shoold give offa discharge to a number of pole* i« 
succession, ts a fact I should bate expected, fiom my previous re- 
searches on (he lateral discharge of a conductor trarksmitling a current 
of free electricity. In a paper on this subject, presented to the Bri» 
lish ABsoci:itiun in 1837, 1 showed that when electricity strikes a con- 
ductor explosively, it (ends to give off* sparks to all bodies in the 
vicinity, however intimately the couductor may be connected with the 
earth. In an experiment in which sparks from a small machine were 
thrown 00 the upper part of n liglitning-rud, erected in accordanci* 
with th/* formuKi given by the French Institute, corresponding spark» 
could be drawn frwin every part of the rod, even from that near the 
ground. In a communication since made to this Society, I have soc- 
ceeded in referring this phenomenon to the fact, thdt during the tr<i.Ds> 
mission of a quantity of elect" icity along a rod, the surface of the con- 
ductor iH charged in succession, as it were, by a wave of the fluid* 
which, when it arrives opposite a given point, tends to give olf a 
spark to a neighljourlng budy, for the same reason that the charged 
conductor of the machine gives off a spark under the same circam- 
stances. 

It might at first he supposed that the redundant electricity of the 
coiiduetor would exhaust itself in giving off the first spark, and that a 
second discharge could pot take place; but it should be observed, that 
ihrt wave of free ekctrieity, in its passage, is constantly attracted U> 
the wire bv the portion of ihe uncharged conductur which iinmedi- 
atelv precedes its position at any time; and hence but a part of the 
whole redundant eleotriciiy is given off at one place; ihe velocity of 
transminsion u^ the wave us it passes the neignbonring body, and its 
ultraclion fur the «ire, preveniing a full discTiiirge at any one place. 
The intensity of the successive explosions is explained by referring to 
the fact, that the discharge from the clouds does not generally consist 
of a siiiglt! wave of electricity, but of a nunnber uf discharges along 
the Slime path in rapid succession, or of a coulinuuus discharge which 
has an a ppreciuble duration; and hence the wire of the telegraph is 
capable of transmitting an immense quAntily of the fluid thus distri- 
buted over a great length of thtf conductor. 

The remarkable fact* of the explosions of the electricity into the 
air, and of the poles b-'ing struck in interrupted succession, find a 
plausible explanation in another electrical principle which 1 hnve 
pvlablished, narafly, in all cases of the disturbance of the equilibrium 
of (heelectriL-al plenum, wliich we must suppose to exist tnrou^houl 
all terrestrial space, the stale uf rest is attained by a series oi dimi- 
nishing oscillations. Thus in the discharge of a Ley d^o jar, I have 
sliowii that the phenoinemi exhit>iled c innot be explained by merely 
9U}»po!^iiig the transfer uf a quuolity of fluid from the inner to theonter 
side of llie jar; but in uddittun to this we are obliged to admit the 
existence ot several wavex, backwards and forwards, tintil llie equili* 
brium is attained. In the case of the discharge from the cloud, a 
wave of the natural I'k'ctrietly of the metal is repelled each way from 
the puint on winch the discharge falls, to either end uf the wire, is 
then n fleeted, and in its reverse passage meets in succession the 
several waves which make up (he discharge from the cloud. These 
waves will therefore interfere at certain points along the wire, pro- 
ducing, for a momenl waves of double magnitude, and will thus en- 
h;tnce (lie tendency of the fluid ul these puiota to flv irum the con- 
liutlor. 1 do uot say that the effects observed were ai;tually produced 
in ihia way; I merely wjsIi to convey (he idea that known priuciples 
of electrics) action might, uuder cerlaiu circumstances, lead us to an- 
ticipate such results. 

2. The state of the wire may be disturbed by the conduction of a 
current of tleclrieily from one portion of space to unot her, without 
the presence of a lliuiider-clwud ; anil ihis will happen incase of a 
long line, when (he electrical condition ul the almospliere which sur- 
rounds the wire at one place is different from that at anuther. Now 
it i«i well known that a mere dift'erence in elevattuiu is alteiidcd With a 
change in the electrical stale uf the atmosphere. A tonduclor, ele« 
vaied by means of a kite, gives s^iarks of po!*itivr; I'lettrieilr in a per- 
fectly clear lAity ; hence il the line of the telfgrapli pusses over an 
elevated niounluin riilge, there will be conliuually, during clear 
weather, u current from tlic inore elevated to the lower points of the 
conductor. 

A current may also be produced in a long level line, by the precipi- 
tation of vapour in the foim of fog at oiui end, while (he air remains 
clear at the other; or by the existence of a storm uf rain or tnow at 
any point along the line, while the other parts of the wire are out 
subjected lu tlie same iiiflu<-;nce. 

Currents of sulBcient power to set in mution the marking roa- 
chine of the telegraph have been observed, which rnu-.l have been 
produced by sume of these causes. In one case th» machine spun- 
taaeouslv ^^t^an to o^-e^ate without the aid yf flin battery, while a 
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Morm m« falling at one end of the line, and clear weather ex- 
iMcd at Um other. On unuther occasion a continued stream of elec- 
Ineily waa observed to paaa between two puiots at a break in the 
wire« |jri*trntin({ the appearunce of a gas-light almost eatineuislifd. 
A eoMtant eflffct of ihift kind indicate* a constant Hcce»ionoi electri- 
•ilf at one p^rt of (he wire, an<t a constiint dischaTg;e at the other. 

3. The mitural elt-ctricity of the wire of the telegraph ii liable to be 
dislarbed br the ordinary Hectrieal induction of a distant cloud. Sup- 
pose a ihundfr-cloud^ driven by the wind in such a direction aic to 
eto*» one end of the line of the telfgr^ph at the elevation, say of a 
ttti!e : during the whole time of the approach of tht: cloud to the point 
tif it* path tlireclly above the wir«*, ilie repulsion of the redutidanl 
electricity with which it n> cluirGjed wt^titd cunittantly drive more and 
morr of Ibe natural electricity of tlie wire to the further end of the 
hoe, and would thus give rise to a current. When the cloud arrived at 
th«» point tie.TrHsl to the wir«*, the corfenl would cease for a moment ; 
iiid a» the rpptiUion grjdu^lly dimini»beij faj the receding of the cloud, 
the nitural electricity of the v.irt' would gradually rrturn to its nor- 
n*»\ »(>ite, giving risr to a current in an opposite direction. If the 
cloud wer<* driven by the wind parallel to the line of (he lelegruph, a 
r^urrent would be producrd towanls each end of the wire, and liiese 
wunid constantly v.iry in inlen<iity with the rtifTerent positions of the 
doBd. Allhoitgli currents produced in this way may be too feeble to 
irt in motion the marking iipparatu«, yet ihey ni^y have sutlicient 
IMVer t» influence the action of the curierit of the batterjr so us to io- 
l*rfer« with the perfect operation of the tnadilDe. 

(To be eoHtinued.J 



LOCOMOTIVE SLIDE VALVES. 

S{R — The following is a scheme for relieving the slide valves of a 
IvnnnotiTe engin« from the great pressure which is upon them (iu the 
•rllMry valves). It is thus : 








In this sectional view, the slide will be seen to have two ports a, o' 
ronnected with Ciich other, and of equal area to thos-> on the cvlimier 
face, ^, L'; c isn pl.ite pluccdon theback of the vulve^and ki'pt thereby 
ineittis of u strong spring, which should be tested, to atand the nroount 
of pressure Ihcre would be on a space equal to the area of the two 
ports a, m'; i is a $leiim-w;iy, ihruugh which the sleain is admitted, 
p^iSsiug from thence tliroogh Ihe ports into tlif cylinder. The pres- 
sure on I hft space betwet'ii the ports is oeutralist'd by theplrip r, to 
which 1 think there c^n be no objection, as it wuiild only open and 
shut the steam-way simultaneously with the steiiin ports in the cylin- 
d^'r; therefore, the supply of st^'am would be us regular as were it 
full open during the entire (ravel of the valve. The exhiiust is formed 
through the chamber R, and ilie blast-pipe P. Th"* hip of the valve 
is of course at the will of the engioeer. IJoping that the scheme will 
meet with your approbation and insertion in your next, 
1 am, Sir, your's, very respectively, 

F. A. BUCKXAIX, 

DtitM,May1% 1847. 



WATER-BALANCE WINDING MACHINE. 

We tLtt iadabl«<l for <h« teC/twla^ dcaeripltoa ud rti«ntvliig« to tb« MtoiDf iontnaX. 
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Deacription. — A A A A, the pits; B B B B, plate-iron water-tanks i 
C C, two wagons ; D D D D D D, part of the rails, and the bridge 
ucross the top of the tanks; E E E, diffr-rent views of the cross con- 
necting the tanks and wire ropes; F F, water-pipes, provided with 
valves, for filling the tanks — to be opened and shut by levers, under 
the command of the attendant; G G G G G, the walling, or steaaiog, 
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of the pits ; H H, csit valves, at the bottom of the tanks. The large 
wheel has a groove to receive the rope, or chain, as the case may be, 
and furnished with a briike, to regiitale the motion and gripe tight, as 
the wagons reach the proper places for pushing off and on. It will be 
necessary to attach a rope (or chain) to the bottom of the tanks, simi- 
lar to that annexed, in order to keep up the equilibrium through the 
whole depth of the pit; for, where the ground is favourable, on« 
elliptical pit will be a saving in sinking and steaning, as well as in the 
size of the wheei, which may be proptirtionably less.— The upright 
pipe, "ten behind the wheel, may be Burmounted by a cistern, to relieve 
the pipes and joints from Ihe shock occasioned by suddenly checking 
the momentum of the water-current along the horisontal pipes. 

It should be understood, that guide-rods, though nut shown, are 
necessary to keep the tanks steady. 

It is now 2U years since I erected one of these machines, which baa 
been in constant work ever since, and is still raising 500 teas, froa a 
depth of 50 yards, in 12 hours. 

Coi^ord, May 8. 

John WAuaKSOAw, 
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REGISTER OF NEW PATENTS, 



PRESERVATION OF ORGANIC SUBSTANCES, 
John Ryan, of the Royal Polytechnic Institution, doctor of medi- 
cine, and profesfor of chemistry, for ** Improremtntt in the preserva- 
tion of organic and other »ub»tincet" — Granted Oct. 17, 1810; En- 
roUrd April 17, 1847. 

These innprovetupnts relate, firstly, to preserving orEjanic and other 
5ub«tance«,by supplying thereto a mixture of gases and v;tpours which 
are opposed to comtuistion and decomposition, applied either in com- 
bination with air or instead of ;iir. The gases preferred are either a 
mixture of carbonic and chloro-hydric acids, or a mixture of carbonic 
and acetic, or pyroligneous acids. 

For preter ting animal matters, a mixture of carbonic and pyrolig- 
neous acids in a gaseous form, is preferred, becuise of the prestrnce 
of a small quantity of kreasote; sometimes a little kreasote is added 
and allowed to pass over with the gases into the vessel containing the 
substance to be preserved. These gases arp obtained from any suitHble 
carbonates, but carbonate of lime in thi' form of miirble is preferred, 
to which IS sometimes added common chloru-hydric acid, diluted with 
half its bulk of water; by which a mixture of carbonic and chloro- 
hydric acid gases is procured. If it be necess.iry to render the mode 
of preservation more complete, there is added a small quantity uf 
kreasote, in the proportion of half-a-drachni to two quarts of the 
liquid. In this case, the mixed acids carry olT with them a portion 
of the kreasote vapour. In other cases, to obtain the carbonic acid of 
the marble, rough or unpurified pyroligofous acid, containing small 
quantities of kreasote, is used ; bv which a mixure of carbonic pyro- 
ligo'-'ous acid and the vapour of kreasote is obtained. If coarse py- 
rolignoous acid cannot be obtained, either acetic acid and a small 
quantity of kreasote, in the proportions of half-a-dnichm to two 
quarts of the acid, or comnioti vim-gar with the same qu:inlity of 
kreasote, may be used. When organic matters, such as meal, are (o 
b»j preserved, they are to be deposited io suitable air-tight boxes. 

For preserving vegetable aubttauces, or fermented liquids^ the vapour 
of kreasote is not to be used, but carbunic acid alone, obtained by the 
action of the chloro-hydric, or other suitable acid conlainiag no krea- 
sote. 

For prtierving fermented liquids, It j« necebsary to wash the car- 
bonic acid by passing itthrougfi n small vessel contatniug clan water, 
to remove anv of the chloro-hydric or acetic acids, 

The secood p irt of the improvements relates to the constructing a 
s*>lf-acting apparatus for generating the giSPS, and its application to 
supplying the vessel contiining the articles to tie preserved. The 
annexed figure is a section ofthe apparatus, wliiich may be made of 

glass, e<irtht>i)Wi>re, iron glazed in- 
side, or pure lead, of a sufficient 
strength, a is a vessel or chamber 
for holding the acid, aud b an inter- 
nal chamber, with a perforated false 
bottom, for holding broken pieces of 
marble ; c is a capping, secured by 
screw bolts; d a bent tube with stop- 
cock, to which is iittached a flexible 
tube e, cjimmunicaling with an air- 
tight box or safe, containing lIk* arti- 
cles to be pff served ; / is an aperture 
furnislied wiih a plug, fot filling the 
vessel with acid when requir-.-d ; to 
fill tlie interior vessel, it is necessary 
to remove the ciipping. 

The action of the apparatus is as 
follows: — when the door oi the box 
or safe containing the article to be 
preserved is open, the pressure of 
the air ou the acid in the ouI'T cham- 
ber a, causfs the aciJ to risw among 
the broken uiaible in Ibe chamber £>, 
when gas is geuerated and is carried 
off by the tube d, to the preservitig box or safe; when the door of the 
latter safe is closed air-tight, the vessd is filled with the gases, mixeti 
with air, and when fully cliargcd, the pressure of the gaa on the acid 
in the inner vosshI, t,, vvill fojrce the acid out ii.to the outer chamber a, 
Ir-iving the marble dry ; consequently, the action of generating th*^^ 
gases will cease until the duor of the preaen'ing box is opened 
•gain. 




SHIPS AND PROPELLERS. 

John Bcchanan, of Qufen -square, Westminster, gentleman, for 
*• iMtprooemerits tn ships or vessels, and in the propelling thertof, and 
in stcuring the same from fltatal damage, certain parts of rehick , 
machinery may be used for motion on land." Granted August IS, 
IBlli : Enrolled February 4, 1847. 

The improvement consists, first, in the formation or coostmctioo of 
ships or vessels, by means of lines, as hereinafter described ; and, 
secondly, to the application of a blude or blades for the propelling of 
ships or vessels, su comlructed as to yield to the adverse pressure of 
the water when required. 

The patentee slates that the object of the first part of his in- 
vention is to enable the lines of a ship or vessel to be drafted 
BO that all the lines will correctly run into each other, and that 
they will not require adjustment by shifting the transverse sections. 
The work is done according to true geometrical b.«ses throughout, 
heginmng with the main frame, and in lieu of water lines, ribband 
lines, and buttock lin**s, with their necessary accompanying balance 
and adjusting frames, the patentee only mak«*a use uf the midship 
section, an upper extreme height-of-breadth-hne, and one main dia- 
gonal on each side of the huli, uniting or filling in all the transverse 
sections from the upp«'r height of breadth to the main didgonal, and 
thence down tu the keel, in the same manner as if followed in coo* 
strucling the main frame, viz., bisecting, or halviug the angles con- 
tained within the several perpendiculars, (or straight lines approach* 
iug more or less to the pt^rj>endicu1dr,J and also all the uugles within 
the straight lines croiising these perpendicutars aud the diagonals at 
the points where the transverse sections respectively cross the main 
diagonals. Lines traced through these bisections of the angles form 
the outside of tlie frame of the ship. The longitudinal curves being 
formed nearly in the same manner, viz,, halving the angles cuntainea 
within the perpendtcuUrs or lines bounding the ends of the oblomr 
figures aud sidea or bottom of the said figures, whether vertical, hori- 
zontal, or diagonal, and lines connecting the extreme points or base 
lines of these triangles, such being a pure trtgonomt-lrical and geo- 
metrickl formula for determining the transverse and longitudinal lines 
of a ship or vessel, according to this invention, reguliitiog her form 
from the straight lines of the stem, stern post, and keel, to the greateat 
extent of breadth and depth, beautifully proportioning all her lines, 
and each line relatively purtakSpg of each other's qualities upon tbe 
principle of the two sides and base of a coue regulating all the lesser 
diamc'leta thereof in due proportion. 

Tbe secood part of tbe invention is for improvements io propelling 
vessels, as shown io the annexed engraving i — 

F»|f. I. 




Fig. 1 is a section showing the internal construction, and a plan (a 
it would appear from beneath) of the stern end of a vessel, to which 
one moditication of this part ofthe iuvnlion is applied. 

A, represents the revolving shaft driven by tlw steam-engine, or 
other power. Tbe bearings are supported on elastic springs, B, su 
that any bending of the vessel dues not bind the journals of such 
shaft, which are allowed to arrange themselves in a liu»^ by the ccoi- 
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p^rsating elnaticity of such Bprings. The shafts A, 5s connf ctfd or 
conplfd ut c, to the sliafr, c, whicli carries ihe propelling-blade, D, 
formed as a cylindrical nxis, which pa^sM through the shaft, c, and 
the bo»», E, where it is held by means of the cotter, e. The colter is 
cut or split in b different dirt* rtion to that genernlly practised. This 
form of cotter is fixed by opening the slit by a drift or wedge, und, 
while open, rivetting in th*' »mall bolt, which leaves the colter per- 
fectly secure and safe. The blade, l>, thus supported on the shaft, C, 
parities of the revolution of such shuft nt the same lime thai it ia 
free and at liberty to move on its own axis ; so that, supposing the 
shaft, c, to rf'voive in the direction indicated by the arrows, the re* 
sistaDce of the w.»ter will place the blade, D, in the position lepre- 
senled, resting ng»in$t the shoulder or face, /, formed in the boss, E, 
MB seen at 6g. 2; but nhcii the revolution of the shaft, c, is reversed, 
the blade will vibrate on its axis from the same resistance of the 
water, and assume the opposite position, resting on the shoulder or 
f»ce, g. The angles formed by the 9lioutders,yand g, with the sluft, c, 
are slightly vi»ried, so tlitit the «ngle formed by the shoulder, g, being 
loore acute, will drive quicker when required, without any increase 
of speed in the rotation of the shafi, c. By this arrangement the 
blade, D, having free pli*y on its axis between the shoulders, / aud g, 
will at all times yield to any adverse pressure which may arise from 
the superior velocity of the vessel to that generated by the propulsion 
of the blade, d, itself; so that, supposing sail to be on the vess^-l at 
the same time that the propeller is in action, and that (he g.ile should 
suddenly carry the vessel beyond the speed due to thfl propeller, it 
will instantly yield to the adverse pressure, a?id present no resistance 
to the course of the vessel. And in like manner, when the vessel is 
under sail, and no rotation is imparted to tiie shaft, c, the blade, p, 
will yield to the adverse pressure of the wafer, and assume that po- 
rtion which prevents the least resistance to Ihe onward course of t'le 
Teasel. The shaft, c, is supported in a holluw tube, x, a-, passing 
through, and firmly fixed in, the dead wood of the vessel's stern, and 
lubricated at various points by mnans of pipes, marked r, carried to 
aocb an elevation as to support a column of oil suflicieut to overcome 
the pressure of the external water, and ensure the uecessary supply of 
oil where required, which is not always the case in ihe ordinary ar- 
rangements of machinery of this nature. It will be also seen, in this 
Bgate, that the force or pressure imparled from the rotation of ihe 
blade, d, to the vessel, is received from the boss, e, realing and re- 
ToUing against the fixed tulje, x, x, which carries the shaft, c, ut a 
point immeised in the external water, which prevents it heating 
whilst the superior cohimn of oil, supplied by the small luhe, f, lubri- 
Catea the purls in contact. The shaft, c, is formed of two gi mi- 
L cylindrical halves, Ihe centre or flat surface of each being planed or 
H ploughed out, so that when placed face to face, they form a cyliudn- 

■ cal, hollow shaft, through which is passed a rod or boll, v, for the 
purpose of fixing or bolting the blade, D, when in a propeJling posi- 

I tioo, which bolting or tixiug is practised only when bucking or steru- 

■ war is required. The boh, or rod, o, is traversed by the lever, li, 

■ aod may be put into action, or relieved at any moment, while the 
hUde, D, is resting on either one or other of the slionlders, /, or gf 
boles being provided in the cylindrical axis of the bUde, u, in the 
proper puaition lo receive the holt> o, and when bolted, the reverse 
FOtatioQ of the shaft, G, oecessarily backs the veaaei. 



GUTTA PERCHA SAFETY FUZE. 
George Smith, of Catnburne, Cornwall, sifelv-fuze maiiufarturer, 
for " Itnprottmend in the manajaclurt of taftly-Juzn." GranluJ 
November 12, 1846; LuroUed May 8, 1847. (Reported in the 
Mtehanicit' Magazine.) 

The safety fuze is to be made in such manner and material, to ren- 
der them less liable to injury fruio changes of atmospheric tempera- 
ture, damp, or Ihe action ami pressure of water, when employed in 
submarine operations, bv employing gutta perclia to enclose an inte- 
rior cylinder of gunpowder ; or as a coaling, or covering, for the or- 
dinary hempen fuzes. The cylinder for gunpowder h made with 
gutta percha in the following manner:— A cylinder of iron, capable of 
supporting a pressure of 61X» lb. to the square inch, aud made at its 
lower extremity of the form of an inverted cone, is surrounded with 
a casing, between which and the cylinder steam is allowed lo circu- 
late. The lower part of the cylinder — that is, the apex of the in- 
verted cone — terminates in a pipe, which is carried down through a 
cbtern of cold water. A gunpowder cliamber, or funnel, is supported 
by suitable bearingsinthe centre of the cylinder, and, passing through 
the inverted cone, terminates in ihe pipe below the joint. The funnel 
is filled with gunpowder, having a thread through the centre thereof, 
to facilitate Its passage; and the cylinder with gutta percha. The 



steam is made to circulate b«ftween the cylinder and outside casing, 
until the gutta percha assumes the consistency of putty. It is then 
pressed through the pipe, aud, passing round the gunpowder funnel, 
takes the form of a hollow tube, while it becomes filled with gunpow- 
der. The fuze, in passing through the cold water cistern, acquires a 
degree of firmness, which may be increased by causing it to p^iss be- 
tween two rollers, grooved on their peripheries, and made to revolve 
in opposite directions. The ordinary lienipen fuzes are also coated 
with gutta percha in the following manner: — Aa iron cylinder, simi- 
lar lo the preceding, and healed in like manner, is titled with gutta 
perclia, which is subjected to the pressure of about 3U0 lb. to the 
square inch. The sides of the eyitndeis are bored with hoks of dif- 
ferent diameters, to suit the size of dilTerenl fuzes, to which inlet and 
corresponding outlet pipes are attached. When the gutta percha is 
sullk'iently softened, a wire, hooked at the end, is made to enter one 
of the inlet pipes, dod, passing through the mass of gutta percha, to 
come out at the exit one opposite. The fuze is cooled iu its passage 
through the exit pipe by an arrangement similar to tbe ooe described. 



SHIPS* ANCHORS AND MASTS. 

John James Alexander Maccakthy, of Sidney Terrace, Bromp- 
ton, gentleman, for " ImptovemttiU tn anchors, and fid* for matta /or 
rt8«t/s." Granted Oct. 22nd, IS46 ; Eurolled April 2'2nd, 1847. 

TuK impiovements relate, firstly, to an improved form of ancl|or 
for shii>8, as shown in the annexed engraving. It is made with only 
oue fluke, and a litem or shank of the form shown in tlie engraving, 



^ 
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in order that the centre of gravity of the m is> »li.ill he lis near as 
possible lo a line drawn from [he point of the fluke to that part of the 
•ihank where the stock is attacbed. Tbe stock is of a heart shape, 
made of iron, welded to the shank, or it may be formed separately, 
and secured by any suitable means. This stock is constructed with 
the greatest proportion uf metal nearest llie shank, lo render it 
slronger, and more capable of resisting the shocks and strains it may 
lie subjected to, and, at the same titae, it keeps the greater proportion 
of the weight near the desired point, if an anchor be constructed as 
described, whichever way it may fall, it will, by its owu gravity, take 
the poiilioo shown in the engraving. 

The second part of the improvements consists in introducing a 
ratchet aud pall fur supporting the top-masts of vessels ; the ratchet, 
being secured to the top-masi, and the pall hinged to the lower mastf 
the mast is raitted and lowered in the usual way by a pulley let into 
the lower end thereof, the mu>(t as usa it passing through holes in the 
cap and cross-tree ; when it i* desired to lower the mast, ihe pall is 
wiilidrawu from the ratchet, by means of a cord or rope fastened to 
the bai:k of the pall, aud p;i$ses over a pulley in the mast down to 
the deek. in TiUsing the ina$l, the rope \s shucked; the pall, falling 
by its own gravity against the to|i-niast, enters llie teeth of tlie rat- 
chet on Ihe uiasl's allaiuiiig tlie requisite height, and securely holds 
it iu tiie required position till again released by removi.ig tbe pall as 
before described. Another improvement consists in using a hoop, 
supported from the cro^s•tree by staples or liinges, iu <-uch a mauner 
that it may be drawn towards the louver mast and froai under the 
upper mast by a chain, the same being lowered by the pulley ajt usual. 
When the nuo«t is raised, tlie chain is slacke.d, and ihe hoop or fid 
falling by its own gravity in a perpetidicular position, receives the 
weight of the wast, aud iu order to retain it in a proper position, that 
part uf the end of the mast which rests on the fid is cut somewhat 
shorter, the fid being drawn by the chain agaiust the shoulder thus 
formed, and retains tl securely in the desired poMtion. 



IRON TUBING. 

jAi>i£S Roos£, of Darlaslon, in the couuty of Slaflbrd, tube mauu> 
faclurer, for " Certain imptonmtutb tn ictldtd iron tubing." Granted 
Augu^t 29, 1846 ; linroUed February 27, 1847. 

The improvements consist, first, in taking a strip of iron of a re- 
quired length, breadth, and thickness, according to tbe size of tut>e, 
and bevilling or cbarofkring the two edges of the lap joint, as ia well 
understood amongst tube uianufacturers \ then turning tbe two sides 
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of one end of the skelp or ttrip when at a red bpat, the two edgps 
euHing towards each other, and o«ip Upping under the olhpr, »o that 
the first en:! Is made smaller than the %iik of the tuhe when hnUhed i 
ihe skelp, or parti}* turned and p:irllr flit ttrip, is then put into the 
furoace, aud when brought up to a welding state, it is iatroduced into 




a bell or mouth-piece, D, similar to that shown !n the cngriiviii^, 
and the turned<up end is sufficiently inserted through the belt 
And between the rolls, H, H, tu allow the plvers on the drdwbench 
to cutch hold of the end of the skeip; the chain being then set in 
motion, the skelp will draw througli the bell, rind, owing to the 
ridge on the bell, the one end of the skelp will be caused to overlap 
the other edge, and when it has left the bell, and it is in the pinch of 
the rolls, the pUce of contact of the rolls being the point which gives 
the welciiigpres!<ure, the mandril being within and ofTering reaisiance 
to the interoiil part of the tube. Belweeo the back part or small end 
uf the bell, and the entrance of the roilerf, there is u tube, c, through 
which is conveyed either hot or cold blast, blown, hy the engine ; titi: 
end of this tube is fixed over (he s?am of the skelp or tube. The 
biut will have the effect of producing the metal at (lie seam or joint 
into a partly liquid state, or stale uf fusion. The rutls revolve by 
raachinmy, and traverse at the s.iine surface speed su the chain on 
the dfjwbenclj, so that the <lr.ifl on the tube i% eased, aud the draft 
has not the tendency to stretch the tube more in one place than ano- 
ther, nor to pull the tube in two. The mandril it placed in front of 
the bell, tli*; bulb protruding through and into the groove of the rotls. 
By this process, the skelp, with the one end turned upt is produced at 
one heat, and at one operation, into a lap-joint welded iron tube. 
This process will be found most advantageous in the production, 

Earticularty of lap-joint iron tubes, on accuunt uf the small qu mtity of 
ands required, the very great facility it offers in their production, 
and the superiority of the article produced. They will be found to 
stand n greater pressure on the inch, according to the substance of 
metal, than other similar tubes produo'd by any of the other knuwn 
piocesse*, on ar*.quot of the progierlies of the irun being reUiined, the 
lube only hjivingf ifen heated once. By other processes the tubes ar«» 
repeatedly heated in the furnace, which lends to destroy the fibres of 
th<> iran. Another very great advantage resulting from this process, 
is in the blast playing on the si-ain ur jutnt of the l«)be before it goes 
wader the welding pressure, so Ihit in all cases dependence may be 
placed on the joint being in a go<id welding state, which joint might 
ia some degree have gut chi.led ia the bell or moutb-piecei in the 
\tead\ag. 



SHEATHING FOR SHIPS. 

George Frederick Muntz, Esq., M.P., of L''y Hall, near Birm- 
iagbam, fi>r *• yin improved manu/aclure of metal plate* fvT $i6athng 
tie botlomt of ah'p* or othit vetHeft" Grauted Ociuber 15, lS4iJ ; 
Enrolled Aprii 15, 1847. 

Tm« invention relates to an improved manufacture of the sheathing 
metal of cojtpcT and iinc, deaeribL-d in tlie s^jecificalion of a patent 
granted to the present patentee October 2i, 1832, cuotaining Gl> parts 
copper and iU parts tine. The present improvements cuiisi!<t uf au 
alloy of 51} parts of copper, 4ul zinc, and 3^ lead; in making the 
«lloy» un adJilional quantity of einc is used^ on account of the loss uf 
that mttcrial during the uperaliutt, so as to obtain au alloy contaiuiog 
tlje dilTerenl metals in the above proportions. The lead acts an ira- 
purlaut part in the aSluy, as, without it, the alloy would nut oxidise 
feuflicienlly to keep the ship's buttom clean. The alloy, after being 
east iuto ingou, is rolled into sheets (by preference, at u red lieat>, 
and then annealed ; and, if desired, the sh<'et« may be cleaued with a 
Biiture ol sulphuric and nitrid ucidft, properly diluted. 

The patentee does not confine hiiuself strictly to the above propor- 
tions, fur the quantity of copper may be increased (which will, how- 
ever, increase the coslof thti sheathing metalj, ur it muy be decreasi'd 
tw a shght extent ; but it must not be reduced to lifty per cenU of the 
iiiloy produced. Althuugh lead is meulioaed ia the above description, 



tiny other suitable metal may be used in place of it, but not with ^tt*i 
advantage. 

The patentee claims the muvificlure of 8h>.Mthing wtal, by so 
uiing other suit iMe m -tal ur metals, when copper and linC are com- 
bined for thi* purpose of she tthin^;, as to xWovr ll>e Miixlurw tu C(>ni4in 
a less propurlian ufcopper than at>jut sixlv parts of c>pp er aad f'irit' 
parts uf zinc, and at the s-vai limi attain asuffisieut degree of oxida- 
tion, and prevent separate aciiou on the eiuc. 



IRON WIRE. 

William Rod, of St. Pancras, Middlesex, «'ngin»er, f jr ** tmprovt- 
tnenti in the minu/acture of mire," — Granted October 29, IS 46; £»• 
rolled April 29, 1S47.— (Reported in tiie Patent Journal.) 

This invention reliites specially to the manufacture of iron wire, and 
also to the cleansing, or prep iring the surface of the s.iro *, to rec*"ire 
a metallic coatlrtg, fur the purpoi^e of preventing oxidation, and ha« 
for its object the pruducing wire^ of greater lengtli", and more perfect 
throughout its entire Ibngrli, th in can be pffticleT by any maans at pre- 
»''nl in U5<*, and consequently better calculated for the purposes to 
which it is applied; more especially for trammittiug th'? currents ia 
electric telegraphs. For, whereas the bundles of wire, which average 
about 192 feet in length, and weigh 14 lb., are welded together when 
reduced to the sJie which ttiey are intended to remain, the parts join- 
ed almost invariably being thicker than (he rest, and at the sime 
time rendered mare brlllle, and not unfrequenlly unsound. Now, the 
improvement in the first partof Uiis iiiveniton, conti^ts in welding end 
to end, scarf-wise, (wo, three, fuiur, or mure bars uf iron, suitable fur 
tlif? purpose, and afterwards drawing them through the drawing ma- 
chine, which process not only renders it the same site throughout, 
but by the strain reqnired, eff.'c(Ui<illy tries the different joints, wliirli, 
if not sound, will give way, thus detecting any imperfections that 
arise in the construutioo. By thi* m'^ans, the patentee st<4tes he cin 
readily furnish bundh>i of wire, of ten titnos the uitial length, or even 
any length that may be required. After drawing, the wire is fub- 
milled to the annealtng oven, which renders it as near as may be of « 
humifgeneous quality ihrougiiuut. With rf*gird to the welding and 
driwiiig the iron, he does not lay any claim tu the dilT'^rent operations 
when considered without respect to the ordiir in which they are per- 
formed. Althuugh these improvements have been specially mentioned 
as desirable for the manufacture uf iron wire, it miy also be equilly 
well applied to the manufacture of stet'l wire. Ttie second part of 
tlirtse improvements relates to the preparing wire to receive a coating 
of zinc or tin, in order to prevent it oxydizing; the ordinarv method 
being to immerse it in a solution of nitric or sulp^mric acid, from the 
unequal action of which, or one part rematoing lunger in th" solution 
than another, the quality of the iron ia much deteriurated. Now, ac- 
cording to this ijivention, the 9urf.ic<: of the wire is prepkr'*d solely 
by a mechanical agency,, or at least so far as to require only tlie acid 
very much diluted, the apparatus for which is as followf: — the coib, 
as th>"y are taken from the anii*>aling oven, ate placed on reels, which 
reirolve freely on vertical spindles, from a suitable frame^wurk. The 
form of these reels is the frustum of a cone, the small end l>eing up* 
pttrmust, 90 as to admit of the coil uf wire being easily placed thereou ; 
the ends of these coils, which may be five, six, or any convenient oun- 
ber, are ted round, or rather half round three rollers, whose axes are 
also vertical ; the aioaoua route p.isses throughout, bending the wire 
alteruaiely in contrary directions, as it lurus over each roller; it is 
ihen coiiductpd ibroogli aimtber aeries «>f five rollers, whose axes lay 
horiztintally ; the wire, in parsing the sinuous course prescribed by 
them, is bent ia a contrary direction tu thai in passing the previous 
set nf rollers. In order that oue wire shall nut ride on the other in its 
passage through thf dilT>'reiit sets of rollers, the wires are p>used 
tlirough suitable guides, and for the purpose of ehangitig the point uf 
cantact on each roller, su that it sh.iil ii<il wear the s ime into grooves, 
the 6r»t seriesuf rullers is caused to traverse backwards and forwards, 
in a direction at right angles to the motion uf the wire ; thus far the 
process is merely lor breaking up any scale or oxide on the surface of 
the wire; it is then p.tssed between two pieces of wood, faced with 
leather, or other substance, on which a constant stream of emery is 
permitted to flow from a hopper above ; these pieces of woo<l are 
!«|ue'.'zed togellier with sulRciful pressure to clean the surface of the 
wire, as it passes between thi'iu. Instead of leather, he sometimes 
applies grooved surfaces, cut in the iiiami'>r of a fil*, suitable tu re- 
ceive tiic !iize of the wire (u be cleaned. Tlie wire i.« next eouveved 
through a solution of weak sal-ammoniac or muriatic acid ; tliis u 
elfu-cted by passing it duwniuto a trough filled with the liquid, turaio» 
it over two rullen tinmersed tUereio; it i^ then conveyed tu the batb 
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>Ul Willi wtiicli tl t> intended to be coated, and from thence to 

>l«, on wliicb it is to lie wuiind ; these havirie motioD communicated 

lli«?in fruin some priiniiry muvirig power, effectually pull it through 

ditftirL'itl machines, by wliiuh it is cieaiued as hereinbefore de* 

critied. 

Having thui set forth the nature of his iuvenlioo, and the manner of 

carrying the same into etTect, he tvialies it to be understood, that al- 

tlioogli he has described it as bi>ing |it>culiiiriy ;ipplicable to iron wire, 

u*iii for (elegr.iphic purpose*, he does not roufine himself thereto, as 

it ii rqiLtlly well ud.ipted for steel wire ; and the second p.irt thereof, 

^repar.<tory to receiving n coat of otlier metil, nur be applied to 

Tftfioas other descriptions of wire. He cisiirns, first, llie wejding iron 

birs end to end, scarf-wise, nnd afterwards drawing them through 

•nitjible machinery, with regard to the order in which the same is 

performed ; secund, the cleansing the «tiirf.ice of wire hy the machinery 

before desciibed, prep;iratory to receiving a coating of lioo, tiiii or 

other neUl suitable fur the preveutiun of oxidation. 



STEAM BOILERS. 



L 

^fkali'ig tcafer, gtnerathig licum, and saviug/ud.*' — Granted August 
riO, 1S4U; Enrolled Februiry 10, 1847.— (Reported in ATf/p/on** Lon- 
I don Journal.) 

I Thi» invention consists in an im[>roved aTTangement of apparatus 
i wherebr ttie he.iting of water may be economically effected (an in* 
rrei^etl heating surfure being exposi'd to the acliuu of the fl.ime and 
hcitej gases), and ii large supply of steiuu may be quickly generated. 
The apparatus) emjiloyed for this purpose is shown in figs. 1 and 2, as 
applied to a fumuce in conjunction with an ordinary wagon-shaped 
boiler. It cortststs of two rectanguLir vessels or chambers of iron, set 
pir4llf>l to each other, one on either side of the fire-plice, and con- 
nected together in front by ;i hollow arch, made also of iron. These 
vewiels or cliAmbers are intended to receive the w.iter from the force 
pump, and, by means of pipes, with which they are provided, to con- 
duct the Witter over a cun^tder.ible heating ffurf.tce before it enters I lie 
wigon-cbaped boiler. Fig. 1, is a sectional elevation of a furnace, 




itted according to th-^ invenlii'n. the front end plates of the chamhers 
Iv^fore-roeotioued being removed ; «tiH fig. "J, is a sectional pl.jn of the 
Inproved generating apparatus, tuken io the line 1, 2, of fig. ]. a, a 
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are Uie two rectangular chambers, through whicli the water pnsses on 
it* wav to the boiler. It is obvious that these chambers may be of a 
•vtiodrieut or other required form, but lilie construction sliown in the 
is preferred, as ur. exieijuve he-tJiog surface is thereby pre- 
Uic (ire. 6, is the hollow arch.connectirig the two ch..mbers 
i-.6..<i., and formiiTg u pnsMge for the water frum one chamber lo 



the other; r, is the. boiler, resting on the chambers a, a, and connected 
to the chdmlier a, by i. pipe d\ e, is a pipe leading from the supplv- 
pump to the chufflber a I und/, is a pipe within the chamber a, and 
forming a continuation to the pipe e, for the purpose of conducting the 
water, as it is supplied by the force-pump, to the opposite end of the 
chamber at which it enters, as sIiuwd by the arrows in fig. 2. The 
uth^r chamber a, is similarly provided with a pipe g, furming a con- 
tinuation of the pipe d, and having an open end n"ar the back end of 
that chamber. By this arrangement it will be understood that the 
w-dter, as it enters at the pipe£, will flow along the pip^/i to the back 
end of the clumber i ; it will then return to the front, and, by the 
continued action of the pump, be made to rise up the hutluw arch b, 
and pass into the chamber a. When it has traversed the leiiElb of 
that chumber, it M>ill enter the pipe j|', and, passing forward, will rise 
up the pijje d, and 8uw into the boiler in a heated state. 

On referring to the elevation, fig. 1, it will be seen (hat the boiler U 
6xed 10 that the play of the flame around it will be precisely the same 
as io the ordinary mode of settii7g such bailers; the heat is therefore 
as economtcalty employed witb regard to its action on the water in 
the boiler .is heretufure. The chambers a, a, (which occupy the 
pl.ice hitherto filled with solid brick-work for supporting the boiler) 
will ther''fure, inexposingtbe water on its passage to the boiler to the 
action of the fi<-e, cause it to take up a cumtd.'rable portion of heat 
that might otherwise be lost ; and as the water is thus submitted to the 
fire in u comparatively small body, it will become quickly heated, 
and, entering the boiler in that state, will speedily be converted into 
steam. 

The patentee claims the improved arrangement, above described, 
for raising the temperature of water on its passage to the boiler, 
whereby ateam m,ty be more quickly generated than by conveying the 
Wdier directly from the well or suppiy-cistern to the boiler^ and rIso 
ao economy of fuel will result. 



VALVES FOR SEWERS. 

James Ltsander Haix, of Hackney, Middlesex, civil engineer, for 
" certain imprortmentt in umrage and drainage^ and apparatui con- 
nected Ikreitith, partM of nhich are applicabU lo tleam'crigtTUa.'* — 
Granted October 27, ISltJ 5 Enrolled April 27, 1847. 

The impr»jvemei)ls relate to preventing the escape of noxious air, 
vapours, steam, gas, &c., from dr.iiiis, engii-es, &c., and obviating the 
rorrosiooof the (linges used in apparatus connected therewith. For 
this purpose, insleud of forming the common traps for dniins of iron, 
as usual, llie inventor m^kes the frame of brown c.ullieuware or other 
Builable lasting and non-corrodiog substance, placed in the usual n»y 
ill the entrance to the drain. The val«e is constructed of a piece of 
vulcanized india-rubber, large enough to cover the opening of the trap, 
aud to give suHvcient Up ; iTie edge is secured to the frame of earthen- 
ware bv rivets, or cement manufactured for similar purposes, by tlie 
Kamptulicon Cuinpany. The sheet of vulcanized iniia-rubber baa • 
metal plale,or a stone, placed on the back, vvhich, hy iu weight, keeps 
the face of the valve close to its seat. 

Another trap for sewers is made with a number of bars on the back, 
instead of the met.d plate or stone as above described ; the vulcania^d 
india-rubber is affixed lo the earllien frame as bi-fure; the bars are se- 
cured bvcementorrivets, in the direction or length ol the part secured, 
furming tue hiuge; the water, as it issues from the pipe into the 
sewer, only raises the valvB to the extent necessary to admit of the 
passage of the water escaping; the space between each b.ir forming 
a hioge, on which each bar moves, cous'^quently there is no room for 
the escape of iiu»ioua vapours, the vaivis being always closed doWR 
to the surface of the water. The raetal for the 5.Ars the patentee pre- 
fers is galvanised, ur tinned iron. 

The next improvemenl is for a ventilator, to be placed on the top 
of floes leading frum places requiring ventilaliou— consisting of two 
cyhuders ul galvanised sheet irun or iinr, of different diameters ; the 
smallest is placed on the top of the chimney; it has several openings 
in the sides near the upper end; the lop is closed by a plate of metaJ ; 
the large cylinder is ouly about half the length oflhe other, but at the 
same tunc sufficient to piotect the openings in the smaller one (over 
which it is placed) from side currents, while, at the same time, space 
surticient lor the escape of srawke or vipour is allowed between the 
two; the external cyttoder is supported from the smaller one by stays, 
and in such a way us not lo obstruct the passage belweea ihero. 
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RAILWAY EXPENDITURB. 

RiTvmtr, /• m ordfr qf the Ilmut qf Cvmmofu, thawing tht ^moaiU qf Money exptnded in the actuol Cott of Coiutruelion, and t^f fforkimp St^ek 

fmeludimp Locomoliee £»jfi<*et, Carriayn, Tooit, ife.) qf aU Railwats in Gkra* fii.tTAiM *md laKLAKO, in each Trtmuutl Ptrtod, prtvious lo IA» 

lit day qf January reapeeiieriy, m /** Yean 1841, 1844, and 1847.^[Friction*l Part* of a Poopd are oroittcd.] 



i 



Raltwmr* (>pM«d, 



CouslTUCtloa of lUUwty, 



Prcrloui to lt)4l to |S^ IHM Ui Itl4<i, 
leUl. Iiiclatife. boiltincluiWr. 



Aberdare . . 

Arbroath and Forfar .. .. 117,177 

Ardroiian .. .. 71,829 

BalJochnej^ .. .. J7,224 
brightoD and Chicheater' .. 
IlriMul and Exeter .. 

Chester and Birkenhead .. .« 362,137 
Cheiter and Holyhead* 

Clarence* ., .. 875,064 

Dublin and Drogheda .. 27,483 
Dublin and Rin^ilown 

Dundee and Arbroath .. .. 68,748 

Dundee and Newtyle ». .. 2,226 
East Lancaihire 

Eastern Counties .. .. 1,2182,497 

Northern and EaBtem' .. .. 146,229 

Edinburgh and Glasgow* .. .. 633,683 

Edinburgh, Lettfa, and GrantoD* .. 45.872 
Eistern Unioa 
Furneu 

Gra«e»eod and Rochester* . . 

Glasgow and Paisley Joint Line* .. 264,744 

Glasgow, Paistey, and Greenock .. &07,066 

Glasgow, Paisley, Kilmarnock, andl ,„ -^t 

Ayr«« ,. / »37,957 

Glasgow, Gartikirk, and Coatbridge* > . . 123,720 

Great North of England, Clarence, and 

Hartlepool Junction'* .. .. 46,043 

Great We»i«ro** .. ..4,988,823 

Cheltenham and Great Weatorn .. 230,000 
Oxford Railway 
Berks and Hants 
Oxford and Rugby 
Monmouth and Hereford 
Grest Southern and Western (Ireland) 

Hartlepool Dock and Railway >* .. 381,724 

Hay le (now West Cornwall) .. 93,281 

Hull ind Selhy'* .. .. 484,898 

Ipswich and Bury St. Edmanda .. «- 

Kendal and Windermere^* .. ^ 

Lancaster and Carlisle .. ,. — 

Llinelly Dock and Railway .. 94,541 

Lancaster and Preston" ., .. 355,38& 

London and Ulackwatl .. .. 238,3fi0 
London, Brighton, and South Coast'* 2,197,089 

London and Sooth Western'^ .. 1,737,095 

London and North Westcrn*<» .. 5,442,530 

Lynn and Dereham .. .. — 

Lynn and Ely . , .. — > 

Manchester, Sheffield, ALtocolnsbire*' 173,523 

Maryport and CBrli»le .. .. 74,796 

Middiesborough and Redcar ,. — 

Midland .. .. 4.911.846 

Alonkland and Kirkintiilloch .. 122,436 

Newcastle and Carlisle" .. ., 716,252 

Newcastle and North Shields'* . . | 254,485 

Norfolk .. ..| — 
North British, including Edinburgh 1 

and Dalkeith •• .. . . / *" 

North Union** .. .. &3I,71S 

Newcastle and Berwick .. — 

Paisley and Renfrew ». ,. 25 327 

Preston and Wyre . . . . 268,365 

Pontop and South Shields"' ., 277,850 

Saint Helens^* .. 149,168 

Scottish Midland Junction** — 

bhrenslHiry and Chester .. .. — 

South DeTon** .. — 

South Eastern* > 3C4.40« 

Slamanoaii 116,368 

Stockton and Darliogton** . . 23,624 

Stockton and Hartlepool** .. 229,774 

TttffVale ,. 310.167 

Ll»ter 46,556 

NVliitrlia^xo Junction — 

VVilsoiilown,Morning«ide, and Cultness — 

Vurk and Newcastle . . . . ' — 

JWA sad A'grtb iJidltod • • .. 370, 1 83 



3.981 
26,610 
23,717 



83,269 

127,955 
282,229 

13,145 

2,247 

215 

1,204,765 

328.160 

828.4931 

43,819 



57,620 
195,142 

868,819 

48,685 

11.666 

1,135.639 

150,521 

20.029 



80,725 
113,569 



6,869 

85,112 

145.843 

1.063.596 
221.284 
385,240 



533,084 
166,421 

812,582 
48,775 
63,264 
12.768 

124,539 

- { 

569,542 



£ 

50,580 

4,174 

7,971 

9,772» 

410,562 

162,985 

1,369,808 

6,328 

220,379 

1,546 

3.737 

764,851 

2,015,607 

51,710 

287,788 

203,545 

313.229 

111,439 

71,487 

5,535 

59.207 

/ 41,1851 

1265844 J 

94,890 

33,003 
271,106' 
585.146 
141,259 
444,943 
357.586 
102,408- 
1,215,458 
15,902 

14.995 

301,643 

100,721 

1,105,559 

1,145 

3 018 

1,696.306 

25,712 

2,102.021 

98,389 

215.589 

845.826 

142,291 

60.489 

1,454,158 

9,464* 

91,245 

10,591 

792,923 

1,045,009 

1U.710 

1,016.795 

6B2.670 



Purrhasc of Worklor Stock. 



Pfrriuua to 
iMt, 



07.293 91.511 



1.511 



2,133,556 
I3.H57 
10.733 

127.568 
21y.3l3 

47.868 

159.576 

98.101 



14,861 

167,035 

397,650 

829.154 

2.9G8.959 

3,612»» 

65.541 

87.298 

57.934 

109.118 

28,000 

319.250 

943,132 



14.467 
2,750 
5,673 



26,670 
12,115 



14,863 
1,936 

46.539 
24,957 



7,045 
32,166 
13.220 



299,221 



ItMltolt^ 
laciual*e 



2,563 
2.494 
6,355 



3,155 
1,220 



4,565 
1,943 

65.462 

56,292 

126,640 

1,805 



50,391 

51,738 

2,980 



254,444 



19.593 — 
35,512 34,284 



5.829 

1,073 

47,718 

52,244 

546.743 
349.945 



4,036 

333,083 
12.318 
59,434 
15,505 



38,005 

4,030 

6.592 

27,500 

9,080 



7.526! 
15,363 

10,105 

9.863! 

10,473 



9,661 

17.991 

27,880 

140,352 

87,145 



32,840 
8,595 

142,962 
11.621 
19.C42 

2.895 



45,292 



10,963 
1,725 



117.321 
5.847 
8.440 

19,744 
20,676 



28.6701 43,1021 



J6 

7,19.1 
538 
913 

1,939' 



20.805 



18,691 

1,225 

1,786 

49,350 

329,720 

123 

58.090 

6,091 

23,394 

14.336 

13,827 

10,576 
95.775 
17,728 



121,324 



128.260 



22,637 
2.125 

2378 
2,035 



135,860 
16,847 

140,019 
10,077 
10,700 
92.836 
18.756 



Remarks. 




lf<44 t« l»t(), I ThpM •oms v* lb* aaioiuit esMnilcd to ihm SMk 
bath loclualw. Uvch. IS4&, tttltt whtcb the MaakLudand KtittlaMt. 
loch, Ballochopy. and Slaoiafuiaa Kailwftys wta* wraaglB 
b)^U)»r by mttual attreemeat. Th* aibMlM tMptmi 
opoD Ihc wllolc. ilnw 99tb UtiTth 184a to 9Mh i^Mntf 
1047, (», for coostructton, \2.lMl.\ for Klock. la,^?!. 
)t TbU lum InelufJca 230,4MM. (or thr Fin I all 

a Loniloa and Nortli Wnt«m Companf will pnibaUy 
And working slock (or tbli Line, and uicr up tlie co». 
tract* of llie CompBoy fur M rngio** ; raat 107.(IOS(. 
None jrrl drllrvred, nor anf payirtcni mail* oa aceouat. 
No cuiilrxL-ta enlrrvd Into for carrlaitv aliM^. 

Working alock aoUl lor about 0,(NAiJ. in tSM tothe 
StncktoD and U<nlepoal Railway Company. 

Amalgamate] artih RasWm CounUrs. I*t Jan. I^U. 
Coat or lind. compensation, and ParllaoMBUty n- 
ptDsca. are loclutled In the coal of conaiructloa. Th«n 
was atao \i,2Hl. paid for ParlUmeolaiy exp«oaia Iss 
Branch Linr* In lts(& and llM(. Coal of rormalkB at 
JunilluD wllh Moakland and KtrkialUloch Raiia^y.lIaS 
J»n. I($44 lu »lit Jan. lrf46,-J97V/. PaT«eata la I»IS,aa 
arrount of Campatr Hraaih, now In coorw of cocatnc* 
ttun, aUMU. HaymcDta Id IMS and liMfiS, oo accoout »l 
Slanianiiiin Juni.llon Railiva«, nearly cunplei«, 8,SWL 

Price of laud IncludrO lo coal of 
Unc nearly complatnJ. Worka commcocMl i 
pirvloua tu 1041. but auiprodcd for a time. 
Exclniive of coat of Canal. 
Ttic expenditure i« calculated on the return 
by lh« Glaagow, Puialey, Itilmaraock, and Ayr Ratlwtf | 
Com(i«oy. The Uo* belooca jointly to tha GlMipnr, 
Paltiey. and Greenock, and Oiaafow. Palaler. KUauiw 
Dock, and Ayr, hartog no working atock of lu owa. 

> o Main Line from P^taley to Ayr. li>cl\Mltac kraock 
to KUmaroock. New Uriocbea and Exlenaioua nodcr 
eooatnictlun. One bal( cott of joint L4a« bHwaca 
Glaa^ow I other half paid by Ure«Dock Hallway compaay. 

1 ■ Aroalgamatad by purchaac wlUi lb* CalcdonUa. 

• » Knglnra and wagooa for coals, &c. Aunlabad tf 
rca^ivclire colDerlea 

I a The working atock fur other Unea worted by ttt 
Great Wvateni Compatiy la tocluded In tileae chaigM, 
{!*«« aeparale return for rapmOlture prior lo 1841.} 

■ ' £ng1nea and wagons for coali famlahcd by r»> 
■pecttve culllcriea. 

> s Return made up to and of 1845 ; i1dc« wblch Omt 
ilie Lliif has been under the mauagemvot of tlit York 
and Nortb Midland Company, to nhom it li leaaed. 

' a The working stuck of this Llue la tuj nlabed by t)l« 
lAindon and Nortb Weatem Compauy. at fard ratea. 

' 7 he Compau) ha*ing granted a lease of lh« Hall- 
way to tbe Lancaster Canal Conipany in IMS, caa aaac 
no (riuro of expendliurr aloce ihoi date. 

< a '1 his rtCuro Includra the Ixrndoa and BrlgdSo^ 
Liondon and Crvydoo. Brtghloa and Chlckeater, aad 
UrtKtiUin, Lrewaa, and Uasllaga. llie Iteui lu 6rai ,«. 
luaiu tardea from printed acconata by 176,700/., amwanl 
of Parliamentary ezpenaea of oppoalng C'oainaalca, Mb- 
aequfiiUy amalgam^lrd under tbe tlUe of Loodoa aad 
Hri,ibtoD Railway; for tbe agnrrgata amvuut vf espta- 
diturr of which, prerloui to ItMl, lae aepirate rciurn. 

1 Deluding Parliamentary and all olbar eipcaasa.— 
(See aeparate return for detailed accuuai of ex prodliare 
prior \a the year l»il.) 

xo lS«« aepantle return.) Soothem dlrlalon. ladod- 
ing the (oUowluK ll'ancbea : Warwick and Ijeaotlaglaa ; 
Nurtbamplori and Peterborough j Ayleathury; t>unataMa: 
Kiigliy and Stamford) Rugby and L«ainlugton ^ 1>eaS 
Valley. 
£ I Th« lata ShefBeld, Aahion. and Mamrheater. 
a* Tbcac sami are lh< amounu expeuUad to 2Mb 
iJareh 184S.— (dee Hallocboer return.: 

■s Prrriotts to ll^, «^l,U7/. expended In coa8tr«c> 
lion. ai>d lu working atock 'iSlfiiCI. ; Ibne auma appear 

lu i^ last 
ocb •! 



207,644 

I89sa I" ^be tolaia uader tbdr proper coluiaai 

Icoluran an eatlmate h»» li«en made at lo Uaw 

ltb« werka commenced In 1846, and now lo progrSM, 

'abould t>e therein included. 

>4 Thia Une bekng amalgamated with the Newratl.r 
and Berwick Blnc« 30tb June IJMtf, amotMiu laid <-'■-■- • 
luticirucilwo acid working atock lur this Liue. lor ' . ' 
TL-ar eodlug Uecemlier Ifrtti, are included lu the Uiu< 
l<lne'a return, 

as This relaro tncludes a large amouol expeadcdoti 
Rdlnburgh atatlon, and workabopa for Hawick ICxtaa- 
alon, and conBlruclloi) of Branvha* coooeciol LbeiwwIUi » 
ulao in aurplut property purchiucil aad tu be reaotd 

>" Tbe third column Includra cott vi BoUoo Ba4 
Preston. Uirn amalgamated with ihia Line. 

lir In addition lo the Compaiiy'a atuc-k. Mock beloMg' 
Ing to otiier partlea. rtllmaie<l at •iS.iMHi., waa rrolad by 
the Company preriuu* lo 1441. 

9 a Url^liiai coft of workiug atock la mlied up with 
cODalruction. but the return la ibe aacerlalaMt valueta 1841 

** No working atock punbaaed i Uoepropoacd tota 
arorked by aeontlguutu Line; terms »uU opeu. 

ao Workiiie stock Includea coat ul atmuapbcrtc tabt, 
&C., aad alao i,i\XH. for electric te:*|trapb. 

a > Enginea, carrlagra. wagooa , bulldiugs, tnachlaeTf . 
aad toula. Included lo wortrlag atock. 

aa Theaea<Do«iouwcrecxpen<i«dtoWthMarcllltt4»i 
see Uallorboey raturn. 

*• Amount of conatiucUon not IndBdfd) aMtty tor 
heavier raila. nvor brtdgea. exienaloaa lit iMiMa, Ac. Ita. 

a a Line aotd to Lecdaand Xlittak rorMt.UOM. 

■s Price of land aad Parilam.exproMa set iKtadrtf. 



44.095 

3,449 

136,367 

122,217 

55,145 
34,043 

21.749 
6,887 



39.313 

212,950 

304,169 

122 

31,964 



37,992 

15,851 

6,849 

13,524 

134,065 

148,808 
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Cost or Varioob Railways Pbbvious to 1841. 
uf tAovinjr (ht Sumt of Money actually exptndtd by tht fothwinf 
BMtny Comp^ntfi pnviom to 1841 :— Great Weitern, South Western, 
Bfifhton. ind North We»tern (Southern Dirision); liiewite the Aggrtijatt 
Ann txpmdtd Ay tht above nuTitioned Railway Companiea in each Year 
fre^tthu to 1 84 1 : — 



Tf«tf. Grrmt Wrattra. 


London and lA}nitan and 

1 


Loo6on «&d North 
Wcoiero (South- 
cm IXrlolooj 


I93S 

1834 
1835 
1836 
1837 
18.38 
1839 
1840 


£ 

93,520 

350.983 

966,574 

1.196.530 

1.J57.993 

1.522,544 


21.754 
150.780 
385.557 
385.952 
C09.251 
402,061 
325.482 


£ 

384.831 

548.072 
758,477 


£ 

48.943 

277,742 

727.956 

1.230.679 

1,696.508 

1.036,990 

579.723 

193.934 


Tett!.... 


5,288,044 


2,285,837 


1, £91,380 


5.792,475 



PROCEEDXIVOS OP SCZBlffTXFIC SOCIETIES. 

ON THE MANUFACTURE OF CASKS AND VESSELS, 

AND SEASONING TIMBEH. 

Al tlie Wp«l«ra Lilenry Inslituiiaa, LeiceAler-square, May 8, the Tol- 

lowiogt p«p«r wM read, *' On the UlanttfaetMre o/Catke and VeiMla, more 

prtiemUrltf those uted by Bretrera. and »n the tariout melhMit adcftedfor 

Cleamtinf and Purifying auch Veutlf':~—* 

Wheo it ia boroe in mind that iu tkoioe establishmeotB in Loodou, there 
an oo fewer tbu> from 70,000 to S0,000 catka eniployed Ja seodiTi.^ out 
hr«r uolf : and when it is further believed ihat ia (he Uaited Kiaijdoui for 
pahlir bMwiAf; alone, there caooot be Jess than 2,G00,O0ai oT lucb vesBds 
(■■Mc-^lh* tubject of keeping Ihem in a tit and proper coaditioo for the 
parpose For which they are intended, becomes one of immea^e iinportuQce. 
It would be folly tu say that the tiibject has not had much atteatiuo de- 
•Med to it. Large tama of money have been eipended in littiD); up rarioua 
Uaii of machinery for thiB purpoM. Many persona incur great eipenae 
k nmoviDg a bead of each ca«k and thoroughly scuurin)r and cleaning 
(baa; aJao " firing," sleaniiat;, the use of chemicuU, and other means have 
bCM rraorled to, in order to effect the great deiidtratum uf clean and sweet 
euka; bnt after ail. the greatest difficulty is eiperienced in etfecting Ibis, 
Uiia aeriiius loss uf property ia oftentimes the coosequeoce. 

Before goint; mure fully iu\o the subject, it is necessary that the various 
■ethoda which have hitherto been adopted and which are still in use, 
ihuald be fully explained, and we will consider in iho fiist place, uohead^ 
lAK casks. 

Be«ao«ioic the bead of a cask is no donbt the surest and best mode, so far 
Ure^rds Keltini; It clean, and one which, in ntany establishmeuls, is car- 
nvd out cootpletely at no stnail oxpeniie for labour, damage to heads, 
rooves, hoops, fee. These drawbacks, g:r«at as they are, mi^ht be over- 
ieoked, provided by snch means they could be insured as swcfet. But this 
kj DO ineaoB always happens; there is tben the alternative uf either ailow- 
iag it to remain (without the head) Tur a consiaerable length of time ex- 
posed to the sun's rays, or esirenve fruat, or subject it at oitce to the — 

** Firing process," — which is that of placing of what is called a "cresset," 
cootaiDioi; fire inside thecank., and thus heating the woim] until the ** mtist," 
or mouldy smell is destroyed. During this process it uut nDfrequeoiiy uc> 
cora that a piece of burning wood drops upon the bottom head of the rusk, 
ur perhaps the flame reaches to the sides, aud hence charring takes place, 
laall probability, to a serious extent, a.ud if mi, a non-eonduclur is thus 
furined, which mast necessarily prevent any taint still extsliag in the body 
•f the wood, from being evaporated. Casks so treated are often found to 
pft oat a pernicious flavour to ibe beer or other licjuid, with which they 
■•y b* afterwards charged, to the serious loss of the brewer, loasmticb as 
be aiaj have to pay double freightage or carnage on " returned beer," if 
■olllia entire loss of it ; besides the repetilion of the above ruinous process, 
vkleb is admitted by those who adopt it, aa only advisable in extreme 
eaaea. The next process ia that of 

" bcemmiag." — For this purpose many brewers have boilers of large 
apaetajr* %a which is generuleil steam of 3 or 4 lb pressure, connected to a 
pipe IcfidiDg all round, or hy the aides of a building, with nozzles inserted 
ia Ibe aame. about 2 ft, in. apart, or according to the diameter of vessels 
nqatfiag to be steamed. These nozzles, on being inserted iaio the bung- 
bnica, have the pressure of the steam forced through them iutu the caslu, 
M flHOjr caaes for S or 4 hours cuaseoutively, but the more common period 

* tVs an lailcbiad for this Bcp^n to Uw " Fatael Jeuraal." 
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is two hours. This is for the purpose of cleansing as well as sweetening 
caskf, and as a substitute for the more expensive process of uoheading. 
Now the elTect uf this is, in the first place, to swell and surcharge the pores 
of the wood with moisture, to force into the blisters any mouldy solution, 
or tain), which may have been prerioasly within a line's thickness of the 
stave, a considerable distance further into the body of tlie wood. As a 
pruof uf this being the ca:>e, it is perfectly well known that where the sys* 
lem is carried on, casks must not remain beyond 30 hours before being 
filled with bver, olUerwise spots of mould will make their appearance, and 
all the devour will again return to the inside of the cask ; clearly showing 
that the germs uf the disease have not been destroyed, but simply with- 
drawn behind the screen, to return io all probability, with increased 
violence. Can mould and disease be bo near at hand aad yet the beer out 
partake of it ? 

Steaming frequently causes the complete fracture of the staves, on ac- 
count of the eipausion which necessarily takes place; the fibres of the 
wood are destroyed, the resins and other solid matters which bind the fibres 
together are gradually washed away, and each successive steaming, whea 
carried to excess, has been known to charge the pores of the wood with 
3 lb. weight, or nearly the third of a gallon of water, which on coming into 
contact with the remaiiu of the beer(afler the cask has been emptied) then. 
most likely, in an acid state, very speedily generates mould, as proved by 
M. Dutrochel, who says^*' that a drop of acid in an ounce of water pra< 
duced mould in eight days." But independent of the piesence of acid, 
water left in the pores uf the wood is sufficient of itself im certain situations 
to create decomposition, aud all the worst evils of which the brewer and 
others have to complain. Hut after all, that steaming will not cleanse a 
cask, has been proved on several occasions. When mouldy casks have 
been subjected to it for upwards of two hours, it htis beeu found upon uo- 
headiog lliem that they have been in a slimy and filthy condition. Scald- 
ing and ** blowing off." as it is termed, have then been resorted to, but still 
the Ciuks could nut be considered clean mside; that which appeared be- 
fore the steaming as mould, had afterwards the appearance of glue. 

There is another very important matter as regards damp being allowed 
to remain in any vessel intended for the reception uf beer. Take the simple 
fact of its being put into a wet jug, or glass— do we not at once find it 
" fl«t,"aEKi out uf condition^ Indeed, so much so that those, whose trade 
it is tu bottle beer, are compelled tu be exceedingly particular in having 
the battles perfectly dry. If it is thus necessary io the une case, surely it 
must be so lo some extent in the other. 

With regard to the sweetening the casks by chemicals, the methods are 
as numerous as they are varied. Sume use commuu salt, others soda, time, 
aulphurio acid, muriatic acid, teya made of ash, beech, or other hard wood, 
ashes, logelher with boiling water ia abundance, and many other expe- 
dients, all of which are attended with labour in the first instance, and un- 
heading and scuunog the cai>k. Much lime is afterwards spent iu wailing 
fur these solutions taking effect; and after all this, there is perhnps ati 
frduur left quite as had as the original one which they were luteuded to 
cure. Tbe result is, that frequeut ucaldiogs with hot water or steam be- 
come necessary, and the cask is IJoally left in tbe best possible conditiou to 
generate mould aud other evils. 

The machinery iu its simplest farm for cleansiqg casks, has hilherlo lieen 
that of a common chain, or, lo some instance, a " inail"-cbaiu, placed in- 
side the csdk, with two or three gallons of hot water, and the cask afier* 
wards rolled about iu a backward aud forward direction, until it was con- 
sidered to be BUthcieotly cleaused ; hut this has been found uncertain in 
its results, there being ou proof whatever of the chain having traversed 
over the whole of the surface*, and pirticularty in the angles of the heads. 
This process, therefore, is uut to be depended upon. 

A ^iece of machinery was invented a few years since, to work either by 
baud or engine power. It consisted uf frames or cradles at right angles 
tu each other, ou one contiuued shaft, the frames being attached at the 
diagonal points, the casks thus lying in an oblique posittoa.and secured lo 
the frames or cradles by means of a strap aud set-sorew ; a coiumuo chaiu 
VAB placed luside for tbe purpose uf cleaniiog, but owiog to the continu- 
ous angular niuvetueut of the cask, tbe chain only acted partially ou the 
surface; it was therefore aecesaary to shifi it several times before anything 
like a clean cask cuuld, by this method tie obtained; so thai, frum the 
labour in shifting, added to the uncertainty uf having a cteao cask, the 
invention met with very little eacuuragemeut. 

There was another fitted up some years aiitce at a large establishment in 
South Wales, at uu expense of £l,5t>t), and which is still in use. It con- 
sisted of u Series Kt( juiuted brushes, which are made lo revolve horizuo- 
lally ; one bead of each cask bviw^ takeu out, the cask is put upuu a truck 
(or soiuelhing uf that kiudj, aud pushed towards the brush, which, going 
at cuaaideraliie velocity, reiuuvei the adheriujr matters, but owing to the 
inequality of lbickue»s of ih^ Blaves, the brushes leave a coasiderabls 
quantity uf dirt in the angles, which ha4 afterwards to be scraped or 
brushed out wtlb scrubbing brushes, the latter uperdtiou being performed 
hy women employed eipre&sly for this ^vork ; as many as 400 casks per 
day being thus cleaned, and alter being headed up again, are, in cases uf 
must or smell, t^ubjeoted to steam, the use uf soda, &c., as previously al- 
luded lo, at no little expeuse fur ilumage dune lo casks, besides Ihe wear 
amJ tear of bru sites, which is very great. 

Having pointed uut the evil eUccU* uf firing, hard steaming, tbe use of 
chemicals, and other methods, as well as the attempta which have beeu 
oiade at machiaery, to reader ca«ks m u fit aud pruper condition to cootaiu 
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b»*r, &e., we will now proceed to deicribe ihe proceM lately inveoted by 
Davisua «od SymtriKtun. 

The iuventioa relates — 1st, to a dcw rnelhod of makioft casks ; 2ndl3r, 
to a DPW mt-thud of oteaottiOK casks by miicJunery ; Srdly, to a method of 
purify ioR casks. On the improved mode of making casks ;— but fir»t a 
few words on the present pUiia. According lo the present mode, the mas- 
ter cooper being desirous of Beodinf; to his customcm only such as are 
made of pure and well-srasoned wood, is compelled to lay by the wood 
for a considerable period, in some cases two or three years. Now, after 
this, the wood is, no doubt, freed from much of its moisture; some of the 
vegetable juices iittve been evrt|>orated by exposure lo the sun and wind; 
but it should be remembered that the woo<1 m this btute is much harder to 
bend (ban it was in its former Rreen state, so murh so, that frequent appli- 
cutioDB of water, a-isisted by he«t. are obliKfd to be made, before the dp- 
cessary bpuding can be accomplished ; wilb ail the care that can be be- 
stowed, ibe slaves freqm'uily crack in the cross way of the wood, which, 
if not through the entire ihickoess. exhibits itself in thi* inside in the form 
of a Hitter, many of which may sometimes be found in one cask, lo the 
great annuynnce of the brewer and thosi* whose business it is to see that 
the casks arc in a fit state to contain beer or other liquids, as it inost fre- 
quently hiippens, that when moisture is admitted into these casks, the 
listers expand, and form a receptacle for soy veuciable or other matter 
which may deposit itself from the oontents of the cask, and by subsequent 
exposure to the atmosphere soon become mouldy, if not io a musty state; 
hence the plea of the coopers when ihey say — •' We must un-head the cask 
to chip out ttto hiislera." 

To avoid this expensive and injurious process, as well as lo render casks 
in a much belter seasoned state than by loog exposure lo the atmosphere^ it 
is proposed lo make use of wo<>d in ils new or jireeh slate, that is, when 
the vegetable juices are in the porpg, io which !»tate ihe staves are easity 
bent to the desired curvature, ivuhoni cracking or other%vise injoring the 
staves; after beinK tlmi^ t>«(it in the form of casks niih temporary hoops, 
makmg due allowance for slirmkage, Ihey are in this stale to be «iubjecled 
to the action of a continuous and rapid curient of lu'uted air pa^sioir 
through the mlcrior of the cask (the ctt»k being supplied with a temporary 
cover over the top end, with a small hole io the same for the exit of the 
air), until the Huod li.>s exhaled all its naluial sap or other aqueous iii*t- 
tera with whtth it was formerly impregnated ; ihe staves thus becume 
denser and harder, all the fibre-s beioR brounhi cIo*er loReJher ; this duuf, 
the casks are ftnally hooped aud Qaishrd olf in tlitr usual way, the wood of 
which the heads are composed having been previously seasoned in a simi- 
lar maooer,. in chMrnbers properly cuusirucied for the purpose. Casks so 
made ere rcudered enlirely free from sap and other moisture, hence their 
pecuii'tr fitness for warm clirantes ; and whilst it is of great importauce 
for some kinds of iH-er to have the casks free from all coloured juices, it is 
equally so lor other urlicles, such aa bread, beef, &c. In proof of the 
heated air so rentuving ih<>se aqueous matters, Or. D. B. Reid, who was 
profession til ty eiiKagEi) to investigate the merits of ibis invention, states — 
*' A new cask of green wood, subject*-!! to the adioo of healed air, gives 
oat a Tolallle mailer along with a large i|uaaiily of wttier, which, when 
condensed in a refrigerator, sustained at a low tentperalure by a freeising 
mixture, presents a liquid, limpid and colourless, Itke water, but slroui^ly 
impregnated with Ihe odour of the wood. Aldo, the wouil not uoly be- 
comes denser, but has less taste, at least at tirsl,Hnd must necessarily ^ary 
in its texlure, according lo the extern lu which it has been healed, and the 
amount of moixture expelled." 

The new cleaoeing machines consist of two frames made of iron, one 
revolving inside the other ; the tnoer may be termed a cradle, in which the 
cask is secured by means of a chain, lever, and catch ; motion beiug gi«en 
to the ouier frame, either by hand or ent^iue power, causes the inuer one 
to revolve in a contrary direction, whirb is accomplished by an eccentric 
next Ihe axis of the ouler frame, and to which is cunoected a ^et of jointed 
rods commuaicating with a lalchel, which is fixed on Ihe axis of the inner 
frame. The actiou is 'hus : — for eveiy turn the outer frame makes in the 
direction of its length, the inner oae, which contains Ihe cask, moves ai 
right HOgles with the other frame, a distance equal to one toolh of the 
ratchet, or 1 2«ih of Ihe circumfereoce of the ca^k ; in ihis way, by the 
lime Ihe outer frame wilb the ca«k has made Ineniy revollullons end over 
end, the iuncr frum<e baa moved the cask round only once bideways. Thus 
by means of a chain of peculiar construction, attached lo a p)ui{ suited to 
the buag hole, which is in the first instance inseriefl in the cask, together 
with two or three palluns of but water, every iiicli of surface becomes 
acted upon and freed from all adhering matter in a very short time. For 
the purpose of more thoroughly cleansing a very bud ctmk, it is usual, 
after it has revolved fur about a quarter uf au boor, to loosen the plug, 
and allow the first water and dirt lo run out ; then, from a maiu over Ihe 
machines, to let in about a gallon of clean hot waler^ for the purpose of 
giving a second rinse. The very worst description of casks are. by this 
process, rendered perfectly clean in the cuurai- of half au Itour. It is only 
necessary further to observe, that any number of mticUines may b« made 
to revolve at Ihe same time, by iippljing adcquaie power. 

To test the merits of this part of the icivetiiiuu, a great number of very 
intercrtiog experiments were p'lne into, sonic of which were made imme- 
diately uuder ihe direction of Ur. Itetd, fmm wlucli it wuuld appear that 
■■|)id currents of heated air io passing Ikruugh u mouldy cuak becomes 
lo.tded not only with moisture, but alio with nimuie pariicles uf mould, or 
M alleveuts, with some material from the mould, wtiich is proved lo de> 



velope mould into other snbslances ; which was ascertained by rondensisg 
Ihe vapour which passed from a mouldy cask, by a current of heaied air, 
being found to deposit on the corks of the bottles containing the liquid, a 
very rich vegetation of mould, whilst no such appearance waa Irsoed is 1 
the liquid condensed from fresh cartks ; showmg that the fact refered to ii 
one of the greatest importance, as indicating that the action of heated air 
is not merely exsiccative but that it does disaipaie mould. 

Dry heat is a well known purifier, it having been sati- factor! ty proved 
lately io Syria, that even the clothes worn by persons who had died of the 
plague, were rendered perfectly liarroleas by being exposed to '23U- Fah. ; 
but lest this should be going loo far a»ay from the subject io question, one | 
or two other simple circumstances may be mentioned, as showing that dry { 
beat is Ihe thing needed between the bbres of the wuod ; lake for instaoct | 
a chip from a rousiy cask, ami carry it in the waistcoat pocket for an hour j 
or more, and it wdl be found ihat the warmth of the body alone has mate* 
rtally, if nut wholly, removed Ihe unpleasant odour. In the process ofj 
firing a cask, it was found that the average heal from the cres»et a^iinatl 
the hides uf the car^k, was equal lo 330°, and the application of (his teio- 
perut u re for half aa hour is usually L-oiisidered su(li..-ieat to remove tba 
moisture and smell ; but great ddUcnhy is experienced in applying th«| 
heal uniformly, and il is at all limes loo sudden to eflfecl a complete re-i 
moval uf Ihe moisture aitd lainl from the body of the wood, in addition loj 
Ihe ill ellects of charring. The new process insures one temperatursj 
throughout every portion of Ihe cask, and as it requires only five secoodt) 
uf lime (from the rapidity wilh which the air is propelled) to give everyf 
crevice of a 36 gallon cask a fresh supply of beat, it will be readily an- 
derstood that by such means, all danger of the wood being burnt is n- 
moved, the cask becoming gradually aud speedily deprived of ail moistorr^ 
and with It the ooropJete evaporation of the " mutl" with which that uui*^ 
lure is impregnated. 

Contrary lo Ihe opinions of some, this proceeds is not atleoded with aej| 
injurious effects upon the wood, but the very reverse ; it being found tn 
close the pores and render (he surface mucb liardcr, and consequently le*a| 
susceptible of re imbibing moisture, and wiuch would be particularly *<» if 
steam could be aUogeiher abandoned in the process of cask cleaning ; tb4 
residue of the beer would then berome liardeoed in the pores upon Farhl 
application of heated air, and would eveniually effect an internal protect' 
ing crust or glaze on Ibe surface, which would materially facilitate 
future cleansiDg of ihe caoks. 

The advantages of Ihe new system are these : — First, tbat casks CMi I 
made out of green wood instead of very dry and seasoned wotid, and b| 
this means be free from blisters, and in every way better fitted to mil 
moisture aud ile evil cuusequeoceg. Secondly, that the cleauiog of casktl 
may be effected by tiiiachiiiery, with every degree of cerlaini), without uchj 
heading or otherwise destrojfiag the constitution of the catks. Thirdly/ 
lhat casks may be rendered sweet, ^ure. and uniformly dry, witboat ' 
injurious etfecls of either un-headtug, Ibe use of chemicals, or hard ale 
iug. Lastly, that the meaos by whit h the whole is accomplished, are nu 
only simple, speedy, nod ici be depeuded upon, but at one-fourth th« ei 
pensfl of any other cystem wttere un-beadiug is resorted to. 

The healing apparatus consists of li vast iron pipes of a horse-«l 
form — Ihe internal sectional area uf each being 12 inches, and the exterai 
beating surface 10G5 superlicial inches — these drop into sockets connecic 
with a liuriKuntal pipe, uf 9 inches diameter, which it placed on each si<i 
of the stirHjict, and the divisions in the latter are so arranged ibat the ai 
io Its passage towards the nuzzles first passes through four of tbe bor 
shoe pipes ; nest live, nod llien ait, pipes ; this is for ihe purpose of mail* 
lag ruum fur the expansioa uf (he air, which, it will be observed, baa bfl 
this lime passed tbne times over the furnace. The air on passing away 
from the six pipes iminediutely rushes through the nozzles, and from iheoe* 
to the interior of Ihe casks over which Ihey are placed. The air is pra^f 
pelled by means uf a fau of 1» inches diameter, at a speed of 1,400 rcvd^f 
lutions per minute. The apparatus is also furnished with a trailer whick 
is placed over the hpatiug-j[ji|ies, the external heat of which teud* greailj 
to furtvard the getieraliou of steam, which is used for the purpose of war<i»- 
ing and aligbly muisleuing the casks previous to being finished otT wiih Ibe 
heated air. Tbe water m the boiler serves for charging the casks dttnD| 
the cleangioR process, as before descriljed. 

An apparatus such as now desciiiibed, consisting of cleansing madiis 
and :ill uozzleti, for heated air. has hten in operation at Messra. IVuc 
Hanhury, Buxton, aud Cu.'s brewery for upwards of two years, duni 
wliicb lime upt^ards of 7D,.0U()i mouldy casks have been cleHuseil ai»d |ie 
rified ; a great proportion of which would have required, under tbe olJ 
system, to have \mf.a either unbeuded, and remained 60 for a ruusiderablt 
time, or have beeu subjected bulb to "tiring" and hard steaming, at as 
expense of al least lOJ. per cask. Tbe apparatus alluded to is capable "( 
cleansing and purifying 22U ca*ks per day, or l,S3it per week, ai *a ex- 
pense as Under, viz. : — 

Fuel fur furoare, 2| tons, at 22b 8 18 

Prupurliun of fuel lo engines, 12 cwi. . . 13 S 

2 men and 1 lioy, hut »fl> S labourers, to attend to ma- 
chines aud hot air apparatus, each 20s. . .200 

Talal . .£081 
Or under I^d. per cask. 
This does not include the ioterebt of money sunk in fitting op lb« a| 
paratus, or the cu<t of wear and tear; but including the whole after ti 
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r*<*' hard woTkiog of ihe apparatus, it is found ihat each cask (incladiac 
tus ^uncbeoos, aod ibe Ixrger dcBchptiun of casks), eicecds litUe 
tfood 24d.. or onefuurlh wbai it costs by llie presrnl syalem. 
Woud s««»uncd by this process is particularlji at»pticiiblc to floor boards, 
lid lMMis« ficuo^a generally, for cabinet work, niu»ical ioalrumeDts, car* 
ri*^ Luiidtiig, &c., as shown b> the annexed tabtt^: — 

Cotmpanttiv* Strength qf Farimu kindt of Wood in a " SeoMoned" and 
" VntHuoned" ttate. 



, I 

I ,y*a»r* of Wood i w«i«»ii 

tUmmn, 



fir aeasoDCd.. 

do 

do 

FSr Qot »«rasd. . 

do 

do 

Elm seasoned. 

do 

do 

BUs not srasd. 

do 

do 

Alb Masoned , 

do 

do 

Ash not seasd. 

do 

da 



, Beech i«asood, 

do 

H do 

(d'Bccrb not seas, 

do 

do 

I lOak seasoned . 

do 

d.. 

)ak not seasd, 

do 

do 



Wel«bt 

allcr 

Hot Air. 



I VrUn- I Bmk. 
moUtunr Hon In Ing 
rvmufrd lochrttc \V«i||bt 
Irnllis. In Ilit. 



35 



J 8-8 or nearly 9 
I per cent, added to 
[strength of Fir by 



seasoning. 



12-3 per cent, 
added to strengtli 
of Elm by sea- 

souiitg. 



299 
270 



44-7 per cent. 

added to strength 
'of Ash by sea- 

tuning. 



61-9 per cent, 
[added to strength 
fof Beech by sea- 
I loning. 



26-1 per cent, 
■added to strength 
r uf Oak tiy season* 



AGK OF VOLCANOES. 
At liie Royal Tnslitutinn, April 30, \Y. R. Hamilton, Esq., in the chair, 
a pap»r was read " On Ihe Age nfthe VoLa^ot-t of Aurergnt »» ittterminrd 
k tkt Remains »/ MiteeaMice GroH^s of Lund Qaadrupeda," By C. Lyell, 

The region of extinct Tolcanoes of Auvergne drrives its peculiar inlerest 
from the circumsiancr of lis never having been Bobfncrgiid beneath the sea 
u'jriag a period in which iiii ^eoltiKical aod (jeoKrHphiiiil striicturef and (he 
miiniala and plaois by whicit it lias been iDhabiieit,bave underKune a great 
•urcessioo of chiinges. In the rest of Europe Rcnerwhy the «olcBnic rocks 
bs?e eiiht-r bet-n origin>«]ly of submanoe orii^in, or the iiirfHce since they 
Here produced has bufitrred so much denmJatioa by the action of the wanes 
iif the ocean b« to make it inip^issilile for us In a»ci'rliiin the form and man- 
fifr io which the eruptions look place, or the pfluiive position which the 
i^eous forniatiuoA lieUJ at lirst to (lie hills, plains, and valleys then exist- 
lag. A^er describing (he aevrrut claaseaof rucksin AuviTj^tie — the grauile. 
Like eoreor freshwater, and the older and modfriD volcanic, each depicted 
Htj diffvtfa' colo^trs in uu estei]!^i¥e landscape cnlnreed Iroiii a view of the 
^falley o( Chambon (Kuy de Dome) by Mr. P. Scrope.— Mr LjfU said he 
sboald dwell chiefly on the anitquiiy to be ascnbed lolhe Foy de Tar- 
Utrct. a type of one of the most modern cones of ernption in CVnlral France. 
The oumparalively recent oriKia of this conical lull of fsoriae. with its crater 
at the suinmilJs proved by its stamltng at tlie butuun of a deep valley ex- 
I through the alternating beds of pumice, trachyte, and basalt, be- 
, to the mure aucienl volcano of Mont Dor, and partly through the 
fot and fuudainrtitat grHoile. It \i farther coolirmed by llie course 
jwrrful current of lava ; which, proeeiding from the base of the cone, 

^^thirteen nodes down the cliannel of the Hirer CouBe, sttippinjj at the 

town of Neohers, near lasoire. The lava occupies the ancient river-bed, 

•oi it observed to contract in its dimensions in the narrow gorges, where 

I also gains in height, like the water of a river flowing Ihroui^h the arch of 

Iwid^e; and to expand again where the tatley opsos, whire it spreads 



into a broad sheet having a level surface. It also Bows np the channels of 
tributary streams till it atuins a level correspooding with the inp of the 
lavu at the point of Junction of the tributary witb the mwio valley. But 
ttUhuugh these appearances prove that the lava has flowed as it would now 
do if It were remelted aud made again to descend Ihe same chaoDel, it 
ocvertbeless bears io aome part of its course the laaika of conaidenibt* 
age. 

Before considering these. Mr. Lyell entered into a short difrreRsion to re- 
fuie ihe doctrine of the mediipval origin of the volcHnoes near Clerniout« 
advanced by a writer in tlic QuarUrly Rrtiew for October 1844 (p. 203), 
wiierc It is pretended llml Kidoiiius Apolliiiaris, Bishop of t'lt-rmont. who 
flourished at the close of the fifth ceulury, has borne explicit tentimony to 
" ihe volcanic erupiiuo, the crumbling of the cones, and the hcnping up of 
the showers of ashes and scoria cast forth amidst ihe fires" The passages 
relied oo occur in a letter from Sidoniua io hie cooirioporary, Mamertus, 
Bishop of V'ironr, in Uauphiny, written when Auvergue was threatened 
with a fresh irruption of Ihe Goths; to avert which danger the bishop 
proposes to adopt certain forms of prayer (rogations or litanies), which 
MMtnerlus had already introduced on the occasion of sonK " prodigies" 
which had happened in Dauphiuy sixteen years before. In nlluding Io 
these phenomena, Sidonius says ihat" Ibe walls of the cily of Vienne were 
shaken by frrquent earthquakes, many fires broke out, and mounds of 
ashes were beafted up over llu- fallen copings of tiie walls." *' Nam modu 
BcenEB uioenium pubiicorum crebris terrse i.iotibua concutiebantur, nunc 
ignes sa-pe flammati caducas culininum cristas), superjt-ctu fnvilluniiu mant»- 
lunnulnbanl." Deer al&u luok refuge in the forum, and the people fled ; 
al) hut the Kif hop, w ho had a right to reckuo on divine protection, because, 
a* Sidutiius reminds him. on a former occasion, the flumes at his approach 
had niiracoluusly receded out of revereoce to his holy person. Al the 
lime ol Ihe earthquake be (Mamerhi<«) had told hit people that iheir re- 
pentant tears would exlinguinh the fires sooner than rivers ofwaier, ami 
the steadfastnrss of their faith would cause (he lockmg of the groniid l.» 
cease. Siduaius fjnijilies with a^king Ihe Bishop nt Vieone to semi hiiii 
some relics to make all secure. The sijle uf the wbolp epistle is so faulty, 
ambitious, and poetical, as to make it diflicuh to know (he exact talue u( 
the espressiouB, and dangerous lo fuuud upon them any philusuphiCHi 
argnmeDt about oatural events. There is not a word about Auvergue, but 
simply au Hllusion to (he shocks which appear lo have thrown dowo build> 
iogs and caused (as usual in such cases where roofs fall in) great cunOa- 
grttlions and beapi of cinders. The (error of the wild animals when the 
eirlh rocks, and ihpir senailivenrss iu the slighlest moveraenU, arc weil 
known. Alihnngh the episile prove:^ Sidonius tu have had a fair share of 
the credulity of his age, both in respect to iiuraeJe& wrought in favour of a 
coutewporary saint und Ihe efficacy of relics, it woutd be unfair to charge 
him wiih ai belief in the occurrence of a volcanic eruption at or near the 
site of (he cily of Vienne, which Ihe iovestigiilioo of (he uhle^i governineul 
Surveyors, lo whom theconslruutiouof a geological map uf Fruuce has been 
iulrusled, has entirely disproved. There are, io fact, no mnuunients of 
volcanoes, ancient or modern, io Dauphioy ; and if there bad been they 
would nut throw light on the dale of eruptions in Auvergne. 

But to return lo (he lava'Stream of the I'uy de Tartarel before allnded 
lo — what geological aoiiquily can we assign to it? In one of the gorges 
(he entire mass of solid basalt has been swepl away by (he torrent, so (hut 
the former cootinuit} of Ihe atony current iy interriipred for seteral hundred 
yardft, at a point about midway between its efflux from the cone and il.4 
(erminatiun. This implies a long period of excavation. In anotlier place, 
al>out one male aud a half from .M. Nectaire, an old Roman bridge, still 
passable, having (wo arches, each fourteen feet wide, apaus a deep ravine, 
cot by Ibe Cooze through the middle of Ibe Uvx, which is here ofcoluuiaar 
slruclure. The bridge is siippuiied by French architects and antiquaries 
to be of the dale of about the btth century ; yet the springing of the arches 
prov> a ihat when it was erected the ravine was of (he same width as DOW. 
Neverlbdess, while sijins of denudaliuB buch as these attest the vast 
amount of removal of bard rock since the luva (lowed and was consolidated* 
the contemporary cone of loose, incidierent scoria; has stood in Its expof«d 
position Ht ihe very bottom oi a valley, entire and uninjured, ihe rain-waler 
being inatanlty absorbed by the purnuH notss ; aud no nil lieing allowed lo 
collect on ila flankd. It is clear that if any OikxI of wnrer bad passed over 
Auvergne, if any inundation had raised the Lake of Chambon ibirly or 
forty fret, it nmsi bate curried away the peri»hahli-coite. The lake alluded 
lo owes ila origin (o the damming up of the C'uuze by (he volcano and by 
landnlips which accompanied ihe ernpliuo. 

But (he n»o»t conclusive evidence, according to Mr. Lyell, of the remote- 
neaa of the ptriod at which (he cone and lava of T»riurct urigtmited has 
yet to be set lurlh, and has only been distim.-tJy brought to hght since be 
revisited Necbers in IB43, when the Abb6 Croizrt poiottil out lo him a 
locality near the lowr exlremily of ihe grrai currriU, where fossil b«nea 
of exduct aiiirD4.ls had been discovered in a meadow, betweea ihe base of 
the lava af<d the channel of Ihe Couze, now ten fret Iumdt in level than Ihe 
lava. In company witb Mr. liruvard, Mr. Ljell explored tlie spot; uud 
tliey convinced themselves tbut the booe-depoiii passed under the lava, 
which here farms a mass ihirfy feet Ihitk. Subs^'quenl investigations not 
only coutirni this view, hut have enabled Mr. Bravard to ubuiiu from be- 
neath (be slony current a cousiderable number of addiliuDal osseous re- 
maiut, referable to the genera Lquus, .Sud, Turitndus, Cervus, Caais, 
Fells, Maries, Putorius, Sorex, Talpa, Arvicola, Jipertjiophilus, Lugomys, 
Lepui, and acconiiog to Mr. Waleihouse, Cncctus or humster, nod uibers, 
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becidM Ibe remains of a frog, liBard, aod %nak», and Iha bonea of Kveral 
bird*. Mr. Oweo has eiamioed aoine of these r«roains for Mr. Lyeil, and 
recognises among them ibe Eqwu/ouili$ and Tarandtu pritcut, both extioct 
spticiea, occurriog ia the cari>s of tloglaod, with the oooteota of which ge- 
oerali; this assemblage of fossils from Aui^ergDe appears to agn>e very 
clo»ely— there beiag a predomioance, accordiog to Messrs. Craizel, Ura- 
▼ard, aod Pomel, of species not koown tu exist at present with an loter- 
mixture of a few others uDdisliognishable from quadrupeds oow iohaintifi);; 
Europe. Aruuog the land shells associated with the bones, were found 
CifcloUoma tlegntif, Ctautilia ruftus, Helix hortensis, H. nemuralia, H. 
Uficidoy aod H. obcotuta — all recent, and ull, with the exct-pliun of the lust, 
now found in the immediate oeighbourhooil. Mr. Lyell thinks it probable 
that the deposit of red arKillaceous sand uoder the lava containing these 
remains, was derived chiefly from volcanic matter, which the erupliou of 
Tarturet threw out, and thai (be fossil animals |K-ri»bed by Ooods occasioned 
by that outburst. That a similar Fauna contioued to live in Auvergne 
after the latest eruptions, is inferred from the discovery of the remains of 
maoy of the sane group of animals— Sperraaphilus, Lepus, Castor, aod 
others, io the ciefts of a lava current as modern as thnt of Tartaret, ob- 
served at Aubifere, uear Clermoot. This Fnuna, so different as a whole 
from that now living in Europe, evidently inhabited Auvergne, when the 
valley of the Couze bad beeu excavated down tu the same level na that 
over which the lava of Tartaret flowed: — yet ila aaliquity must be ex- 
tremely great — the gradual dying^oul of species and the iotroductioa of 
new noes taking place, accurding to Mr. Lyell's views, with extreme slow> 
ness. The Ucl that the shells belonged all lo living spedea (which possi- 
bly might not hold good if a larger oumber were obtained) afTords no pr«- 
sumptioQ against an indefloilely remote origin as cumpitrtrd lo the periods 
of history aod tradition, because the lecturer bas shown that the ravine of 
the Niagara (*' Travels in N. America," vol. i. cb. 3) and the Delta of (he 
Mississippi (Heporls of the Brit. Assoc, for 1846), both of which must have 
required an enormous period for their lormalion, are, neverlhrless, posterior 
iu date to deposits full of the recent land and freshwater shells of North 
America, associated with the remains of quadrupeds, nearly all of which 
are oow ettincl. 

It was shown that all Ibe volcanoes of the modern class of which the 
Puy de Tartaret is a type, were not formed at ouce, for the lavas of some 
(as for example, at Chaniplieix, io the same valley of the Couze) stand at 
a greater height above the actual river-courses and repose on ancient allu- 
vium formed when the valleys were shallower. To allow time for the ejec- 
tiun of these numerous cones and lava-currents, of which there are several 
hundreds in Central France, we require a long series of ages, all Muhse- 
queol lo the mioceue period, to which another class of mununients ofaote* 
riordate are referable — as, for example, the boue-beariug aliuviumj alter- 
nating with volcanic formations (pumiceous and trschylic) of Muot Prrrier, 
to which a distinct Fauna (of tfar geciera mastudu, elephant, hippopc^tamus, 
tapir, &c.) belongs. Some of the valleys cut out of the siill luure ancient 
lacustrine strata were only half eroded lo their present depth ia the oiiu- 
cene period, and were occasionally filled up with miuceue deposits and 
afterwards re-excavaled. It is possible in Auvcrgne lo distingtiisb the rela- 
tive ages of a great variety of alluviums coutalQiug the bunes of terre-itnat 
quadrupeds, ia cuasequeace parity of their preservaiioo under lavas of dif- 
fereul ages, and partly their position on Ihe sides uf valleys which were 
gradually deepened ; no flood or returu of the ocean having disturbed tbe 
Hurface and mingled the fossils of one |ieriod with those of another, as has 
happened in England attd mo^t parts of Europe. Tbe oldest Fauna of 
laod quadrupeds iu Auvergoe, that found in a fossil state in freshwater 
strata or marl and limestone, older thaa the trachyte of Mont Dor, cuasisted 
of species of Paleotherium, Aooplutfaeriuoi, Authracothtrium, Opossum, 
&c., analogous, in great part, to tliose of the Paris bastu, wilb some mio- 
ceoe forms associated and bctunguig. according (o Mr. Lyell, to nv upper 
eocene group, newer thaa the Parisian Icrtiaries, or tlic uppermost fresh- 
water of the Isle of Wight. Ueace it foUuws that tbe whole succeasioii of 
levululions in the aniaiate and ioanimate creation which have u<;curred in 
Ceotral Fruace since the land emerged, vast as tbey are in duration, as 
compared to the era of tbe more mudern volcanoes, is nevertheless, coo- 
•iderably posterior lo tbe marine clay on which LouJoa is budl ; — this last 
being one of those tertiary deposits which rank as bat the monameuis of 
yesterday in Ihe great calendar of geological chronology. 



IMPURITIES OF WATER. 

At the Royal Instilulion, April IG, Prof. Solly delivered a lecture " Oa 
tht Impuritieicf Water and the Mode «fitt Fttrijicalion.^' 

Mr. Solly described fresh water as the result of distillatioo from tbe 
ocean. In the progress of this operation, the vapour ia tbe first instance, 
aod the condensed liquid subsequently « must become coutaminM led with 
whatever fureigo matters exist in the atmosphere wliich receives tbe former, 
and the strata of the earth on which the latter falls and through which it 
percolates. But even at the outset of this natural chemistry there is im- 
purity. Alkaline salts, as Mr. Solly bas already demonstrated, rise in 
vapour; therefor* do water which is evaporated from the sea can be pure. 
The analysis of water is simple in tbeary. Tha gaseous or solid substaocct 
contained io, or combined with it, bein^ detected by few tests, llefure, 



however, Ihe analyst bas rrcourxe to these, he attends to tbe phfrical qinlU 
ties of the fluid— any odour, or colour, or ta«te, being at ooee iodicatt** of 
impurity. These impurities are either ^osmiu, «rfaRtc, or iaor^aarc.— I.., 
Givmtu, If commnn air be present in the water, it ia deCfeeted by beat ; 
carbonic acid gas, by lime-water; sulphuretted bydrogea is discorerrd 
its odour, and by its blackening salts of lead. — 2. Inorganic JUattert, Tbe 
are either solid substances, as clay, held in suspension by orgauie nattefl 
or else iosolnble substances held io solution by tbe gas thai is pr4'»«>nt iuf 
the water. Thus, Carrara-wuter is chalk dissolved in water by tbe ficrssj 
of carbon therein. There remain other inorganic substances, as cos 
salt and some salts of iron, which are essentially solaMe. Be«>de<l 
impurities, water kept in leaden veMels often contains a trace of that 1 
Mr. Solly noticed the familiar tests by which these are recogol«ed.-^i^ 
Organic Impvriliei in Water are chiefly noxious by the salpburetted byii 
gen and ammonia which tbey prodace. aod which is usually perceptible \i>\ 
tbe senses. Tbe effects of these various impurities were next specibcd. 
Mr. Solly explained, from tbe principle of sapuaificatioo, bow water coo-l 
taininx salts of lime decomposes the tvluble toda or i>oia»kt9q^ and forairi 
an intoluble linu Map, which is useless for all purposes of washiag. He i 
quuted the opinion of some experimenters, Ihat bicarbonate o( lime rather 
improved than deteriorated the utility of water for culinary purposes ; but 
ho maintained that it was injurious lo the vegetation of planU, in cnose-j 
quetice of the deposit on their leaves which it left on b^ing evaporated. 
Sulphate of lime is always injurious for culinary uses, inasmuch as it io« 
terferes with the solubility of many organic substances, as tea, &c. Hav. 
ing briedy adverted to the injury produced by tbe earthy impurities <4 
water wlten tbey are deposited ia water-pipen, boilers of steam-vessels, 
&c., Mr. Solly lastly suggested various methods of freeing water from th« 
impurities which be bad described. Solid matters are separated by fillers I 
of sand or of Qaety -powdered charcoal. Ihe latter substance possets^ I 
the additional property of absorbing gases : hence its use in afrMteaiog 
fetid waters. Carl>onate of lime is decomposed by tbe mixturaof aorute 
of ammonia in tbe water which contains it. This practice has be«a foami 
elScMdous in preventing deposits in steam-boilers. Uypiiummay be thrown 
down in the form of carbonate of lime by adding carbonate of soda. A 
very iugeniuus process for the same pnrpo^e was exhibited :— by filtration ; 
Ihrotigh oxalate of baryta, sulphate of iime is entirely separated from its] 
solution. This operation may still leave a trace of the oxalate of baryta i 
Ibe purified water. This small contamination, however, may be enttrel] 
removed by making Ihe fluid pass through a i^cond filler of pboaphate 
lime. The water then becomes perfectly pure. With respect to tbe mmmI 
dangerous of all imporiiies — the salts of lead— Mr. Solly showed thai, na<. 
lefts cuintnoD water contain (as we understood) from nj^ to ,^ of its weight 
of earthy salts — such at sulphate of lime — it ought never tu be used as a 
beverage when kept in leaden cisterns. These earthy salts protect IbeleaiL 
from Ihe action of the water. — Mr. Solly referred tu tbe attempt to rvii4er] 
lead insoluble by alloying it with j^ (^f >l^ weight ofarsetnc. He thea. 
spoke of the signal lailuie of au enUeatour to protect lead from tbe acliooJ 
of water by placing it in cuutact with zinc. The result of this expenn 
was a vastly increut>ed corrosion of the lead by the water in which it i 
immersed ; which was, therefore, rendered additionally poiaooona. 



VULCANIZED INDIA-RUBBER. 

At Ibe Royal Instilnttoo, April SO, Mr. BRoCRCtMNetplaioed <* TkePrt- 
paratinn qf India-ruhber btf VuleanizatioH and Conttrsion." — Mr. Brocke- 
doo's ofijvct in this comntunicutioa was to describe — 1. A mode of treatise 
India rubber by wliich new properties are imparted to this substance. 3, 
Tbe uew uses iu tbe arts lo which these acquired properties now reodrr 
iodia-rtibber applicable. Vulcanization mid convtrsion denote Ihat conihiaa- 
ttoQ of iudia-rubber with sulphur from which tbe new properties ab*Hil to 
be described result. The process of 4;ouver»iun consists in sobmitliug in- 
dia-rubber to Ihe action of bisutphuet uf carbtia mixed with chloride of sul- 
pbkjr. Tliu cdDutchauc canoot, however, be penetrated by this proceM to 
any depth ; and therefore it is inapplicable wtien the mass to be acted on 
is thick. Tbe process of rvtiamzativn, which seems to be more applic- 
able, is the result of many experiments made by Mr. Hancock; who fuunri 
that caoutchouc, when immersed in a bath of fused solpbur heated to 
various temperatures, by absorbing the sulphur, assumed a carhooized ap- 
pearance, and lastly acquired the consistency of born, it was in tbe coar«e 
of iheso changes that it attained tbe state uf vulcaniEaiion whieh Mr. 
Brockedon afterwards described. The same vulcanized condition can, 
however, be produced either by kneading the india-rubber with sulphur 
and then exposing it to a temperature of 190°, or by dissolving the imiia- 
rubber in any known solvent, as turpentine, previouslv charged with sul- 
phur. Having thus explained the processes, Mr. Brockedon 'ICHicribed 
the effect which they produced on the caoutchouc, t. The lodia-rubbcr, 
thus treated, remains elastic at all temperatures. In its ordinary state il i» 
quite rigid at a temperature uf 40'^. '2. Vulcanized caoutchoac is not 
atfected by any known sojveola, as bisulphurel of carbon, naphtha, or tnr- 
penline. 3. It not affected by beat nhurt of the vutcamrtug point. 4. It 
acquires extraordinary powers of resisting compression. Tbus. a eannna 
ball was broken to pieces by being driven through a mass of tnlcanlsHl 
caoutchouc — tlie cauutfhone itself eihibiting no oiber trace uf its ; 
thau a scarcely perceptible rcut. The applicaiioas of Ihts sutistai<ee . 
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ra^Dite. Oor retdCTi an fkniliar wilb Uie oMfoloMs of the 

ds" — bot the J nay sot be *wn that the mum fabric, adjustrJ 

and sirf Dgih to the porpote required, faroithes apnogs for locktt 

fcr the rack« of window bliods. It it alio capable of being moulded 

> Ike DBoet intricaie oroamentB ; ita cfaaraGterUUo elasticity removiDg aJI 

in relieving; the uodercut parts. It fnniitbea imperrioDS 

Ika fer volatile tabstaaces, like ether; as well as an excellent iok- 

It ia adapted to protect from corrosioo wires subjected to the ac- 

I of the sea. as in the case of the wire's required for the projected electric 

taraaication between Eoftlaod and France. For the same reason, air 

lof Tulcaoixed rubber are better suited for life-boats than those former! jr 

of eaa*aa, which are liable to be destroyed by the action of the water, 

laiilar ttit>e has been used with success as a substitute for ao iron band, 

^Ibe tire of a carriage-wheel ; and it is stated that a vehicle so arranged 

iiMh easier than on the pres<>nt plan. Hut perhaps the most im- 

; application is in its use in railroads and railroad carriages. In the 

_ r, it ia laid between the rsil and the sleeper, and thos prevents the 

nda hom indicating any traces of fireseure ; and Ibe springs connected 

■llh lh« batFers of the latter, when formed of vulcanized caoutchouc, can 

Nikcr be broken nor can their elasticity be sannoaoled by any degree of 

[ csac«sai«<e «iulence. In conclusion, Mr. Brockedoo eibibiied objects illna- 

' intivc of ihr great physical change induced on cauulchoac by vulcanisa- 

tioa. He ab<med a screw, with its recipient, both made of this substasce, 

i SI »t4l as a form of letter-press (like a stereotyped page) for printing. He 

I ik>aoticcd its asefuloess in making epithims for surgical purposes, gloves 

^id boou for gooly persons, Ate. 

^ 8CENEBY AND DECORATIONS OF THEATRES. 

Abstract of a lecture delivered at the Decorative Art Society, April 14, 
' "Oa tkt Scemrty and SUge Deearaiunu ^ Tkemire$," by Mr. John 
I D»tta,V.P. 

The axithor stated that the opinion which he bad fomierly expressed 
[iee Jouroal, p. 23] oo coostruction had, in the Th^iitre Uiitori^ue, re- 

Icrotiy opened in Paris, been in many rerpects exemplified. The criticisas 
•poll this theatre state, that every person ubtaioing a seat ia enabled to see 
ttic wbole of the stage. With reference to the proscenium, be had become 
sore forcibly impressed wilb the advantages arising from the form which 
it had then suggested ; and be slated tliat Mr. Frederick Cbaltertoo had 
liace ioformed biro that bis iosirameDt (the harp) was more faroarablj 
Wtnl ia Coveot Garden (ban in any other of the metropolitan theatres. 

Kamental and artistic view, the form which he proposed combined 
y esaeolial properties. The pruftceoium, be considered, should 
ame to the animated picture on the stage; and the broad equal 
Mrthee offered through bia suggestion afforded an ample and suitable field 
■a which to displty rich and fanciful embeilisbmenis. The Surrey Theatre 
te an e tarn pie of this fnuneltbe character, — and, together with the drop 
Near, exhibits thus far a satisfactory eflVct ; and ta the ThS&lrt HiitoritfMr 
BUl has been attended to with success. The usual arrangenieDts within 
^hproscenium of crimson drapTJes frequently exhibit marvellous com- 
P^ltioca— but of that commonplace nature which he would assist in 
^^teminatrng. A drop scene, he said, certniiily required consummate 
skill. I'he pause in the excitrmeni from the slage eflects leads to the 
MMcatplation of the house io its tnut ensruiblr — thus demanding a two> 
Mi coosideration ; a hubject of appropriate and iaterestiDg character, 
toBf^iwr with a proper regard to the geoeral interior of the theatre. Mr. 
Dwyer aoiiccd several devices which have been applied for drop-scenes, 
SMh as the looking-glass curtain at the Cobourg Bome year* ago — which 
^Umaed a costly absurdiiy. although at tliat time IhoDght *' a great hit." 
Hi a divp scene paioted by Stantield for the opera of " Acis and Galatea," 
^Wnced at Drury Lane some years ago, he pronounced to be a fine work. 
IljiJS|>layed in vigDettcx ideal scenes by the artist from the opera ; and 
~ ' to the mind's eye congenial Art during the pauses between 
Nevertheletts, these pictures were placed within elaborate 
^oootrasting strongly witli the general expression of the theatre. A 
»e painted by Mr. P. Phillips for Astley's was mentioned as a 
' upplication of art lo this purpose. It was intended to harmonise 
the general business of the llieatre, and was an excellent illuslratioD 
c< It, the subjret being '* Victoria's return from Olympian games with a 
proeeaaioa to the sacriOce." The groups thus brought together had direct 
""' "' lo the features in the performances on the stage. Mr. Dwycr 
1 that the compositiou always ooght to have relation lo the aclioo 
be stage ; and observed that this principle has been regarded, in some 
F, in the present drop-scene at Her Majesty's Theatre, where the 
embodies abstract ideas of opera and ballet, bnl in connection with 
a aaaaWe afcbitectoral representation qui'e distinct from the general cba- 
'Mtcr of the interior, of which it uccupk's so large a proportion. He coo- 
ttninl that more unity io this particular ought to be attempted; and staled 
"* ^frottld treat the drop-Bceue as a picture to which the proscenium 
an outer framework ; but he would have, also, an inner frame, 
on the scene, and partaking of the style ol ornament adopted in 
of the theatre. As approximating illustrations of his raeaniog, 
those of the Princess's and the Adetphi, both of which, 
K are defective la some ninor qualities. This waaoer has also Ibe 
Ikiage «(f cuotrasting with the stage scenery. 



Mr. Dwyer next directed attention to light. He observed that the 
reflectors to the foot-lights in our theatres present an objectionable appear- 
ance ; and be showed a sketch of ornamental screen-work for concealing 
them. He alao suggested that they admit of a very difl«renl arrangement 
oo the Bode principle with modifying reflectors ; and that it would be 
advaotageoas to carry off the noxious result of combustion. He advocated 
the use of stronger side-lights, having their intensity regulated in accord- 
ance with the shadowing on scenery ; and he mentioned, with approval, 
the effects thus occasiooally produced iu moonlight scenes. Mr. Dwyrr 
then explained the management of colours for artificial light, — the exagge- 
ration necessary, — the vigorous lights and shadows, ami the broad and 
dashing touches which form the scene-painter's art, A slight koowiedf(e 
of the stage, he observed, would be sofl!icieat to prove that, at tbe present 
time, with one or two exceptions, the imiiatioo of outward things is very 
imperfect. They are but half represented. The banquel^iog hall is re- 
splendent with gold and silver, and gorgeous magnificence everywhere but 
on tbe floor;— and the forest luxuriant with foliage, and intricate with 
beauties in form and colour, is robbed of half its fair proportion of effect 
by the poverty oo which it stands. 

Mr. Dwyer staled that success had usually attended the careful " getting 
up" of plays; and that taste extended to the merest IriQes had generally 
been appreciated by the public. A description was given of the arrange- 
ment of " wings, flats, and fly borders;" and the ludicrous contreUmps of 
Ibe scene -shifters in their working dresses appearing on the stage to remove 
refractory scenery, together with other casualties incidental to the change 
of scenes during the acts, were adduced as suiBcieot reasoosfor advocating 
a leas frequent resort to that practice. 

.ilprif 28. — Mr DwvtR read the second portion of a paper on Ihe above 
subject, commencing with an examination of Ihe advantages derivable 
from placing the scenery obliquely on tbe stage, referring of course to Ihe 
wloga and set scenes, the Bats or back scenes being in Ihe usual position. 
Some difliirultieB in perspective having been alluded to, it was slated that 
for drawing-rooms aud apartments, the scenery ought to l>e arranged with 
due regard to the ground-plan of what is to t>e represented. This would 
enable actors to enter or take leave in a complete manner ; they would uot 
be observable by those in the side-boxes when approaching or lingering for 
iliat purpose, and their voices would reverberate and be carried into the 
body of the theatre. A scene io the *' Flowers of the Forest," now being 
performed at the Adelpbi, was described as ao example, and also as clearly 
showing that with »uni«4 attention to ground -plao io setting out an interior, 
together with ao introduction of bay windows, oclagooiil recesses, &c., 
the variety and perfection of scenery wonid be greatly advanced. 

Mr. Dwyer then directed attention to the principles of design, which he 
coQsidered as mainly divisible into two classes, ideal and constructive ; 
the former embodying certain characteristics wilhoat reference to oaiural 
laws, and Ibe latter demandiDg strict attention lo the fundamental priuci- 
ples of composition io art. Ideality, it was said, had in some extrava- 
ganzas been developed in a surprisiog and iogeaioos manner, and delicate 
conceptioos io a reiined taste were frequently introduced wiib that remark- 
able freedom peculiar lo Ibe School of Art. 

Some chalk sketchi's, designed for tbe scenery to the *' Enchanted Fo- 
rest," lately performed at the Lyceum, were exhibited as illustrations of 
the vigorous manner and spirit of this class of compositions. Cooslructive 
design was described as necessary to architectural subjects. The opinions 
of Prof. Cockerell aod others were qaoted in acknowledgment of the art- 
istic talent, together with accurate knowledge of the architecture of remote 
ages, which are frequently displayed in our theatres; and tbe reader sug- 
gested that if the attention of the sludenls in decorative art at the Govern- 
meni School of De»ign were directed to the contemplation of the Ltetter 
scenic productions, having the beauty aod principles of design explained, 
this would be found one of the most practical and eBicieal modes of ac- 
quiriog knowledge. 

He regretted that many admirable works of art, executed for theatres 
should have had such a transient existence, leaving scarcely a trace behind 
them. The creative fancy aod design in uuiuerous instances ought to have 
been preserved at any cost ; and be argoed that students in art would, iu 
a careful contemplaiion of scenery, realise more freshness and or>gtoaliiy 
in ideal and consiructive design tliaa from any other class of exitmpies. 
Knowing its power and vati unexplored range, he felt au earnest desirt; 
that scene paiuliDg should be fully and properly estitnatcd. Engraved 
examples might otier an iuCeresting collection of the most ingenious fancies 
of Ihe moat emioeat artists. 

Perspective, Ihe reader observed, constitutes one u'' tbe greatest obsta- 
cles tu perfection iu scenic ellects, and he alluded to the defects which 
ordinarily appear m ^•t-sceuces, frum their being made up of vari(»ua parts, 
placed at intervals aloog Ihe stage, each part drawn, probably, at a differ- 
ent perspective augle. The peculiar manner of treating perspective fur 
theatrical purposes was eipUined. While tbe stluatioa of spectators 
varies greatly, the treatment must necessaniy b« imperrecl. It is, there- 
fore, usual lo set out scenery with two points of »ighv, but be preferred, 
io architectural subjects, to have three, and lo have them placed near the 
centre, so as to counteract the etlect of uppositioo in tbe horizontal features 
of tbe wings, whereby the sceues are freqdeDlly made lo appear liuisted. 
Scenes showing ground io pcrspeclive.iire frequeoily spoiled Uy the visible 
junctioa of the wiugs and the tluur, thus disturbing the illusion of distauve 
attempted by the artist ; aod he would tiul the lower portion of the sreue 
with ooluur similar to that uf tbe stage. Architectural drop-scenes were 
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freqnently objectionable from the ume caau, and be maiatained that they 
ihould Dnver be thus applied, butooly aji pictures withio franips, if applied 
atHll. 

The etfect of linear and aerial perspectire waj adverted to, and t!ie 
MncDin^ inQuenceg of colniir in aerial perspective were deacrjlied a» per- 
laitiiag ia the highest order of artistic talent. Scenes of this kind are cam- 
posed of a Dumber of partfl, the flwta represeoting «ky and «slreme dia 
iMDce, while the middle distance and foregrodad are broken into perspec- 
tive forms. Fi<ja<'lights being placed behind these porta, impart briltiaot 
eOectn that no colouring can attain to, reaembliag the suiidj spots of a 
landicape. 

Linear perapecltve required, it was said, Tery great conaideration, and 
rnilures in slrret architecture, and similar subjects, are often evident <o the 
least initiated observer. The artist, however, has to contend with serious 
disiidvui)l»;;e& from not lieing; permitted to set out this c\aiS of Acenea upon 
the :itag<* in!«iead of in the palming room ; and the manner in which they 
are produced ought to be borne in mind when judging of their inerita. 
street urrhitecture utfers a peculiar difhculty f'-ooi the aclors iofioencing 
the ai.ale by their comparative size ; this illustrates the great absurdity of 
placing a facade of the National Gallery or other well-known building 
within the area of a ihealricnl scene, without a proper regard to distance. 
As an instance of a favourable effect, be named a scene in the " School for 
Scheming," at (he Ha) market, representing portions of streets abutting on 
the quay st Bouloj^ne, which he considered far removed from a common* 
place efi«« l,And that it also testified what might b« obtained by placing 
scenery obliquely 

Mr. Dwyer next alluded to the tasta and reGnement Madame Veatris 
had first preseuled to the public in ber dnwtng-ruoiii scenes, eletzaotiy and 
completely furnished; and he also mentioned with commendatiua same 
interjuri produced al the Hnymarket, in a similar spirit. He admired 
this periecl kind of repreiienlatian, and was pleased with the manner in 
which it had been extended to exteriors, garden scenes, &:c., and he re- 
ferred In the garden scene in the '' Lady of Lyons," at Sadler's Wells, in 
wbicb Ibe stage is covered with a painted clotfa imitative of gravel walks, 
grass plots, shrubberies, &c., producing together a very superior effect. In 
a annw scene in the " Battle of Life," at the Lyceum, the alage was co- 
vered with painted canvas very successfully, and in the " Flowers of the 
Forest," the scene of a village church, with well-worn paths, fee, simi- 
larly treated, was equally skilful and pleasing. 

Mr. Dwyer commented upon the fits and starts usual to these matters, 
stating that the better scenes were exceptions, while the imperfect sellout 
retained the predominance. As one of the earliest and must perfect ilJu- 
sioos ever depicted, he described a scenes introduced la the opera of ' Ada 
and G^lateu." The last scene in the ballet of '* Coralia," at her Majesty's 
Theatre, was aldo fully deaonbed, as an eminent example of scenic «Jis> 
play. 

1'he nuilhor then noticed the machinery pertaining to theatres, aud re- 
comroeniled the use of painted canvas ptact-d on rollers sulHciently lufiy so 
as to dii^penite with the series of curved, scolloped, and straight fly borders, 
ordinarily representing sky, &c. He next reviewed the iuconi^islencJes 
which occur in scenery and properties being of a different period in cha- 
racter and style to that uf historicai dramas, mentioning a scene in '* Lucia 
de Laoimermoor," at the Italian Opera House, Covenl Garden. It repre- 
aents a Norman ialerior furuiAhed with one chair of modern French alyle, 
and a (able of doubtful period, the siory of the opera being in I0G9. He 
contended that those adjuncts are important; aud that if costume, man- 
ner*, Jind cuatonis are rcudered faitiifully, pruperlies should receive equal 
atieutiou. The progress in mailers of costume from tlie time uf G-trrick 
was noticed, and (he pruperlies introduced by John Kemhle, l^tanch^?, and 
others, were menlfan<.'d wiih encomiums. The increasing tmsl^ of actors, 
shown in careful dressini; and wearing apparel with a bt-aring in acrord- 
ance with the period represented, ivus uEm) favourably commended, aa 
diapluyiug research and accurate study of their an. Mr. Uwyer drew 
atteniion to (he force with which the varieties of colours in dresses may 
be develiiped, by havinc regard to the background and to the position <if 
the aclofn. An ac know led giiteut wu» made of the elevated taste and artistic 
arrangements which Mr Mucready had frequently showa in groupings 
and tableaux, and he cunrluded with the expres.iion of a desire to find a 
proper feeling more generally esiahlished between the artists, aclors, and 
managers, so tliat the capabilities of combined talents might produce 
reeulia at oace gratifying, elevating, and promotive of the welfare of the 
arts. 



INSTITUTION OF CIVIL ENGINEERS. 

April '27.— Sir J. Ren ME, President, in the Chair. 

" Oh thelawM of ItockroHism of the Balance-$pring aa ctHMected with the 
hightr order of adjiutmeitta uf Watcktu a«(f CAr«iwiiiierrrs." By Mr. C. 
Frodjhaii, 

The first portion of the paper gnre an historical sketch of the Iiorological 
hirentions and writings of ihe artists of the eighteenth century ; which ap- 
pear to constitute the basis of all the knowledge possessed in the premnt 
day, and the principles uf whose school were still followed in the couslrac- 
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lion of both watches and chronometers of the better sort. It was admiltod 
that, by the aid of machinery, and the pracUcal tikill of the workmen, the 
separate pieces of clocks and watches are now produced in a high »ia(e 
perfection ; but it was contended, that horology, aa a science, had derl 
since the days of Houke, Bernouilli, Sully, Graham. Harrison, Cam 
Mudge, Ellicot, the two Arnoldx, Earoshaw, Le Roy, Berihoud. aadotlien. 
whose spleudid talents and scientific attainoients were all devoted to the 
elevatiuo of the art of constructing time-keepers. Among these Dr. H 
appears to have been the first to bring the forieof acute rejisoning and 
mechanical genius to bear upon the practice uf ihe art, and from bis eipoi 
menta up<mthe pendulum and the applii-ation of the balance-spring — which 
latter unquestionubly laid the fuuudation of the chrooometric art — it ia 
evident that he partially raised the veil which concealed the laws of 
isochruuisin of the spiral spring; as is demonstrated by bia ezprestii 
"tir <fiisio jtic rit," — and it in extraordinary that so plain a hint was 
immediately seized on by th^ able men who succeeded him. — Arnold a{ 
pears to have been the first who really practically comprehended the sui 
ject ; and Jo the course of his researches he invented lUe cylindrical spring 
and compenBution-balance, which formed the commencement of a new ens 
in the science. The merit of the discovery of the isorbronism io F 
was contested by I^ Koy and Berihoud. Bernouilli oiiliced, in a pa^ 
read to the Actd^iaie in 1747, the f<tct of the loss of elastic force in balaui 
spriniTs, from expu!>ure to heat; and the eiperimenls of Berihoud dem 
strated that in passing from 32° to 02° Fahrenheit the loss per diem w 
6 minutes Xt secooda. 

The papftr then considered generally (he subject of the isochronism 
the balance spring, enunciating isochronism to be au inherent property 
(he halance-sprinit, de|ieuiltng entirely upon (he ratiu of the spring's ii 
sioti fallowing the proportion of the arcs of inllection : a balance-spring, 
therefore, having the proi;re«sion required by the law of isochronism will 
preserve (hut jiroperty, whether it be applied to a balance making quick or 
slow vibrations. The elastic force of bulance-spriuKS was considered as a 
constant, because Ihe adion is by a number of consecutive impulses follow- 
ing each other in such rapid succe»sion as to constitute an uninterruptetl 
and continuous force. This is shown in coasideriiig ihe accelerated and 
reiarded motion of the balance, when by following it through an entire arc 
of vjhrnliun, it will he seen that if the balance be moved over a given num. 
ber of degrees, (he spring will be wound into a certain leuaion, and baa 
acquired a certain elaslic force due Io the angle over which it is inflected. 
This elastic force being then transferred to the balance, it will be exerted 
in overcoming its inertia ; and at the expiration of Ihe first period will have 
communicaled a slight motion to 11. During the next period, its state will 
be ifiat of comparative and not absolute inertia (for it decreatet as the mo- 
tion iMcrea***), whence it followa thai as the spring's force is exerted agaiost 
a body in motion insiead of at rest, it will necessarily accelerate pmgnE»- 
sively the motion the balance had previously acquired, until the sprint 
arrives al the point of quiescence, where, having lost all its elasticity, it 
ceases further to urge the balance, and a new relation uf power and resisbuoe 
lakes place. The spring's force being transferred to the (HiUnce, it assnmea 
a new cbaracler, has acquired snfficient momontum to carry it through the 
second half of the vibrnlinn, and to inflect the spring over an angle equal to 
that first passed aver, and to give it Ihe requi^tite tension to commence a 
new vibration, — particularly as during ihe aecond half of the vibntioo the 
spring has so little tension that its force retards but uli-^htly Ihe motion of 
Ihe balance. After iiuich acute rensoniag upon Ihis posiiiou, illustrated by 
ijumencal examples, the author proceed«-d to detscribe the helical and the 
flal-coilt'd springs which are used in chranomctera aud watches, and the 
manner of regulating Iheir aclioo, so aa lu take advantage of tlie isochruoism, 
io;4tancing the advanlagesto be derived: from the innate power posaested """" 
an isochronal spring of resisting the influences which cause a change 
rate — such as change of pusition. increased fricimn from dirt, or the viscid 
of the oil al low Icmperature. This was illustrated by an example ofth 
balls falling in equal limes through spaces regulated b) the densities of 
medium, viz., in vacuo, in air, and in water, wherein they traverse spao«f 
equal Io the squares of the times. — So, it was argued, it was with increased 
friction in watch work ; for the elastic forces of the baUnce-spring heiog 
conslwolly proportional to (he angle of inflection, whatever was the amount 
uf friction, the law of isochriMiism remained unchanged ; and Inciiou wr" 
only an adventitious circumstance, which aU'ecta the extent of (be are 
vibration, but not Ihe time of its description. 

May 4. — The discussion upon the above paper was continued. The ' 
cidity of the oil, from its noture and from external caunes, and the bad eiTi 
arising from it, were dwelt upon •( great length ; but, it did not appear, t 
eilher chemistry, or the pracUcal experience of working watL-h-malters, 1 
as yet either pointed out the (rue causes of viscidity, or enabled its effects to 
be satisfactorily remedied. The relative values of various modes of trial of 
timekeepers were also dilated upon. It was attempted to be shown, but 
wu successfully refuted, that a taper spring would produce the aame eflTecl 
aa the isochronal arrangement, and that the tapering could be efftctcd by 
machinery. Among the external tnfltiences affecting the oil in time-keeper*, 
was mentioned the circnmitancc of the watches belonging to George III., 
which, being kept in drawer of cedar wood, soon stoppRd, and it wtv found 
that the oil had changed into a substance resembling gum. Attempts had 
been made to substitute oil of sweet almonds for olive od, on the reoom- 
mendtlion of a distinguished chemist, but they were signal failarea. Tin 
inefficiency of the reroonloir tfiovemeot wu clearly abown. althougb iU ia- 
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muvHt «M fatly admitted. Throughout the discauion the greet merit of 
^•oM't improwmeoti jcctned to be recogniied, and it vu g«nerail.T de- 
■larvd that a ipirit of epiricitm hw been altowed to stop the progresa of so 
Setatifal t science u th»t of the conttruclion of time-keepers. It wm, how- 
ever, to .be hoped Ihit, by the ftcility afforded by the Institution of Civil 
Bncioren of niftking known ingenious and recognised improvementa, more 
pftrticutar acconnU of what was done would be given to tbe world, and the 
BeriU of the scientific constructors of that indispensible instrument, ihe 
Chroaometer, would become generally known. 

jf^ II.— Tbe paper read was " Ah Account <(f tht Proffrtttive Imprwe- 
memt* in Sunderland Harbour ami the Riter Wear." by Mr. J. MoiiaAr, 

The inerooir commenced with an account of the coal trade, licenses having 
been granted by King Henry III., in 1239, "to the good men of Newcastle, 
to dig coals and atones in the common soil of the town and ootaide the 
walls." In 1384 permisvon was given to export the produce of the mines. 
l>nri«g (be civil wars, in 1644. the expart from Sunderland was greatly in- 
creased, as no coals were permitted to be brought from Newcastle to London, 
00 account of that town being a stronghold of the royalist party. Between 
1704 and 1711, the average annual export had reached 174,264 tons; and 
«hot of the Ust rear, 1846, was l,&OO,OO0' tons. The census, in 1802. gave 
19.100 iohabitanU, whilat the town at present containa apwarda of 60,000 
pcrsoaa. 

The management and improTement of the River Wear was naturally an 
object of great solicitude, as its entrance was much exposed. In 1669 Charles 
\\. granted a patent to E. Andrews, to build a pier, and erect lighthouses, 
ami for hade the casting of balUst, &c., into the river. An act was obtained 
ia 1717. appointing river commissioners for the conservancy of the harbour, 
he., giving power to raise money by tonnage duty on ships entering the port, 
Tb» juriidiction of the commissioners is limited by the last acts to an extent 
of about 11 miles, between Biddock Ford, above the town, and to a distance 
out to sea of a depth of five fathoms at low water. Little was done to im- 
wove the river until 1719; at that time the entrance was very intricate, and 
the two main channels were both very shallow. Tbe south pier was com- 
aiefioed in 1723, for the purpose of directing the full force of the current 
Hiunet the bar. Busleigh and Thompaon's map. published in 1737, shows 
the bad state at that period. Labelye (tbe engineer of Westminster-bridge) 
wu called upon for his advice in 1748. He pointed out the principal canses 
of the then slate of the river, and suggested the contraction of the channel 
■t tbe worst place*, «o as to increase the scouring power of the stream, deep- 
ning the Still by manual labonr, and by dredging engines, and constructing 
i north pier, so as to leave a disUnce of 200 yards between the point of that 
aad the south pier. He staled, however, that " after all, as no man could 
ferMee the consequences of erecting the north pier, if it caused a greater oh- 
UraetioD than it removed, it must he unbuilt and taken up." He recom- 
vcnded also throwing all tbe force of the stream into one channel, and cut- 
(iag away the bar by ballast engines, and cautioned the commissioners against 
mu permitting sluices or locks to be placed upon their river. 

Mr. Vincent, of Scarborough, was appointed engineer to the trust in 1752. 
Mr. RoJrin succeeded him in 1755, and under them the south channel was so 
aach improved that the north channel was warped up with sand. Mr. Smith, 
of bhetficid, proposed sundry further improvements in 1758. Mr. Woolcr 
also reported in 1767 on Mr. Rohm's plan of building moles on the north 
aad south rocks. The work was commenced, and was ahandoned for reasons 
[Which do not appear. Mr. R. Shout was appointed in 1779; and in 1780, 
Ir. Sroifaton'a advice was sought. He recommended the prolongation of the 
^^Vrs on Mr. Shout's plans. The consequence of this constant extension of 
the sooth pier seems to have been the warping up of sand into the harbour's 
koutb. Two timber jetties were, therefore, auggcited by Mr. Shout in 
1786, and were the origin of the present north pier. The effects produced 
very beneficial, as in a few months a deep and spacious channel was 
jed by the rush of the waters. The timber work was then cased with 
»ne, and tbe work was continued by Mr. Pickcrneil, *ho succeeded Mr- 
it in 1 795. He also erected the light house at the point of the pier. The 
■OOth pier was also extended. Mr. R- Dodd also reported on the works, and 
rceotnmended chiefly the formation of a wet dock on the present Potato 
Garth. Mr. M. Shout became the engineer in 1804, and be reduced some of 
tbe old works, whilat he extended the north pier- Mr. Jessop made a re- 
fort in 1807, recommending further extension of Ihe south pier, the redoc- 
ttnn of the width of the entrance to 300 feet, and the construction of some 
rtjhaokment walls at various pointa to increase tbe velocity of tbe atream, 
and at the same time form a scouring basin. Mr. Giles made a survey under 
the directions of Mr. Rennie, which was compleUd in 1823, under Sir J. 
Kcnnie. Tliis plan is published, and was exhil»ited. In \B2A, Mr. Rennie 
recommendrd certain lines of extension of the pier, and the reconstruction of 
•ouie porta of the works, with sounder materials, with other precautionary 
Bcoaorea calculated to improve the port, some of which were carried into 
effect by Mr. Milton. Mr. J. Murray succeeded Mr. Milton, and carried on 
Ike deaigna of Mr. Rennie and Sir J. Rennie. with great solidity, using the 
iiving.bell for part of the foundations. The north pier was thus extended to 
• total length ol 1770 feet. He also removed, in an entire mass, tbe light- 
koow to the extremity of the intended pier, an account of which has been 
riroody submitted to the Institution. In 1843, the south pier being in a 
Rtooiu sute, was partially removed and rebuilt, in a direction better calcu- 
l« brtak the swell of the tea. Tbe plana exaibited the cbaogea that 




bad taken place in tbe estaary, inproTiBg the channel, and giving, at least' 
4 feet of water over the bar at low water of spring tides. It ii narrow and 
shelving, with deep water on each side. Formerly the large ships took ia 
part of their cargoes beyond the bar, but now they all load within it, evea 
when drawing 15 to 18 feet, and as many as a hundred ships have entered 
and departed from the barbonr in one tide. A longitadinal section of the 
river showed some remarkable changes in the bed, and corresponding im. 
provements in the height) of the tide, affording, at the same time, increased 
facility for the drainage of the country around. Dredging has been carried 
on to a great extent, and from 100,000 to U0,000 tooa have been raiaed 
annually. 

The want of floating docks has been naeh felt, and several plana have 
been projected for them by Messrs. Dodd, Jessop, Stevenson (of Edinburgh), 
Giles, Brunei, G. Rennie, Walker, and G. Murray, but none have yet beea 
executed. A small dock, of about six acres in extent, was finished' in 1838. 
A south dock, with tide basins, is now in course of construction, under tbe 
direction of Mr. R. Stephenson and Mr. Murray, and by its means it is anti- 
cipated that Sunderland will become the (tnt port, as to depth of water at ill 
entrance, between tbe Humber and the Frith of Forth. 

Maif 18.—" An Account of the Sarah Sandt, and other Iron Veateti, mlk 
direct-aclmg Auxiliary engtntM, and Screw-propeUere," bjr J. GsLjutTBAsi, of 

Liverpool. 

The object of the paper was to show, that a propeller might be constructed 
of such dimensions that the number of revolutions it would require to make 
in order to obtain a hi|i;h velocity would not much exceed that of the ordinary 
paddle-wheel, and that hence the usual marine condensing engine might be 
applied direct to the propeller-shaft, wittaout the intervention of & secondary 
motion. It appeared from the statements in the paper that this opinion wat 
found to be correct, and that Woodcrolt's expanding pitch screw-propeller 
was the best form that had hitherto been employed. In a pa|>er read to tho 
Institution, opwarda of three years since, Mr. Giantham gave his views on 
this subject, and several vessels had been since built — tbe results of the tnala 
of which were communicated to the meeting. The principal of these were 
the Emerald and Diamond, three-masted steamers, of 300 tons, and 60-horao 
power; the A^a«/i7«f, of the tame dimensiont; the Antelope, of 600 tons, 
and 100-hoTse power; and the Sarah Sond», of 1000 tons, and IBO-borse 
power. Drawings of these ve^els were exhibited to the meeting. Tbe ca- 
pabilities and performance of these vessels were described in the psper, bat 
particular notice was taken of the last-named vessel, which bad performed a 
most successful voyage to New York during bad weather and adverse wind*. 
Tbe passages made by tbe ordinary New York liners, which were out at the 
same time, were very long, averaging 48 days each, and the Boston and Li- 
verpool steamers were much longer than usual on their passage. The Sarah 
Sands used her steom about 17 days, and sailed the remainder, makiirg her 
voyage in 20 days 10 hours. On ber arrival she had about enough fuel re. 
maining for four days' steaming. The paper did not enter minutely into the 
particulars of tbe screw itself, as it was considered that too much atteolioa 
bad been given to that branch of tbe subject to the exclusion of the cob- 
stderation of the plans for working it, which, after all, had been the stumbling. 
block to the general adoption of the aystem. It was necessary wiih the 
screw, the theory of which, as a propeller, was so Uttle understood, to pro. 
cced with experiments perseveringly in one direction, as variations in the 
results were frequt ntly attributed to causes which really did not exist. After 
describing several interesting details, the paper concluded by eipressiog 4 
desire that engineer* should examine the drawings of tbe system laid before 
the meeting, and endeavour to add to the stock of information already ob- 
tained. 

After tbe paper waa read, Mr. Grantham added aome fact* which be bad 
recently gathered, and which strongly confirmed what had been slated. The 
Diamond bad recently made a very rapid pasaage to Madeira, deeply ladeo i 
but, during tbe whole passage, the engines maintained a very moderate speed, 
and quite removed the impression that under such circumstances they would 
run tou fast from their being connected directly to the screw. 

An accaunl of tbe last successful voyage outwards of tbe Sarah Sandt wai 
also given, and it appeared that, in spite of most severe gales, which had 
driven back almost all other vessels, her passage bad been made in the most 
satisfactory manner. In tbe discussion which followed, several engineert of 
eminence expressed (heoiselvea much pleased with the facta brou|[ht forward 
in the paper, and perfectly concurred with the views put forth. Tbe princi- 
ple of the following current of tbe ship, which had a material influence in in* 
creasing the efficiency of the screw, was alluded to, and a cooviction was ex- 
pressed that the screw nould eventually supersede all other mean* of pro- 
pelling vessels on long voyages. 

An account was given alto of the auxiliary screw-ateamers that ply betweea 
London and Rulterdarij, and some interesting facts were given of the power 
which these veuels possessed of working to windward in bad wealbcr. The 
auhject was closed by a discussion upon several points that bad been started* 
relative to the siie of tbe screw, the mode of diseugaging it, and tbe proa* 
pecta which were held out of the final sncceas of the principle. 
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DWrmmON of MBCIIANICAL engineers at BlRXnNOHAM. 

Oa WcdMsdaj, April StS. a namerocu meetiog of th« members aod fricndi 
#f tin ttbmwt iMtitntion «m held at the Queen's Hotel, BurmiDgham, for the 
ynenl tnnaction of businecs, aod the receptloa of icieutific commnaica- 
tfsM from th* memlwra. 

In the absence of George Stcpheinoq, Esq., President, Mr. M'Conneil 
VM called to the chair, and the minutes of the last meeting bariag been 
icmI by the Secretary (Mr. Archibald Slate), 

Tke Chairman rose and said, the present meeting was one of the four ordi* 
muj acetugs provided bj the rules of the institution, and required to be 
hiid OB the fourth Wednesday in April. Since the last meeting, the Council 
kad met on several occasions, and after discussing Tarious subjects of interest 
to the lustitulioD, they invited the London and Manchester branches of the 
body to meet them, consider their proceeding!, and cunDrm them if approved 
«l. The gentlemen from Msachester accordingly attended a meeting of the 
Coancil, on the 21st April, confirmed the past minates of Cooncil, and sug- 

Kted some further improvements in the management of the Institution. 
9 boslBess of the present meeting was to confirm the minates of the last 
genera) meeting, to receive new members and communications, and consult 
ai to future operations ; and here, perhaps, before they proceeded further, he 
•tifUl be allowed to say be had a very agreeable piece of intelligence to 
MOmuDicato, which he was sure would be very gratefully received by the 
aaooting. It was the announcement of a handsome donation of 100/. to the 
Toatitutton, by their worthy and highly-esttemed President, to whom he begged 
leave to propose i vote of thanks for this additional mark of his ettimatioa 
of the Institution, which was unanimously assented to. 

The Chairman stated that the Council was of opinion that the mcmben 
ought at once to proceed to work and supply informatioa on useful subjects ; 
and, in order make a commencement, they had forwarded the following sug- 
festiona to each member of the institution : — 

" 1. The belt form of railwjiy atles and wheels. 

" 2. The best description of engine and mill for manufacturing Iroo. 

" 3. The beat form of barker mill or turbine. 

•* 4. The best form of luggage-engine for narrow gauge, 

" 5. The most economical stationary steam>engioe, with cool at 6s., 12a., 
tad 24s. per ton, taken in a commercial point of view. 

" 6. The best form of air-pump valves. 

" 7, The best higU-preasure marine boiler. 

"8. The best description of pumping engine for the thidc ooal diltlict of 
Staffordshire. 

" 9. The flow of water through straight mains and currea." 

The following papers were tnen read : — 

1 . " Apjtarntus to be applied to Jtailway Corrktget fw hnamg tke dan- 
fwtitt* effects of CoUisiont on Railways" By Mr. E. Chsssbikk. 

Thi« method has been described in the Journal for September last, p. 265, 
it sinjply consists in applying beneath all the length of the body of each pas- 
senger and other carriage of every train an inflexible unyielding rod, which 
is termed a " safety-bufiTer," of wrought iron, and a tube plugged with wood, 
ftipported in suitable bearing>sockets beneath the framework of the carriage, 
at the middle of the breadth thereof, and left loose in those sockets. The 
tafety-bnffer terminates at each end with an enlarged head like those of 
Ordinary buffers, and the heads of the safety-butfer of each carriage corre- 
spond to the like heads of the safety-buffer of the preceding and following 
carriages. When the usual coapling links are screwed up to bring the ordi- 
nary buffer heads of the several carriages into elastic contact one with 
another, u is usual, there will be a vacant space between the safety.buffer 
head of each carriage and that of the next adjacent carriage, varying from 
three to aiz inches, more or less, according to circumstances, and the aafety- 
Inflers will not have any effect or operation in the ordinary course of tra- 
▼viling, but only in case of a collision. The safety-buffers in the van, at the 
Under end of the train, and in the tender at the front end, ore not to extend 
Iteoofboot the whole length of those carriages, and need not have any end- 
VO; Bkotion, but uiay be firmly fastened to the framework of those carriages, 
or tbry may be applied against strong elliptical springs, placed end to end 
for expending some of the force of the collision. The van is to be lower than 
the psiscnger and other carriages, in order that its centre of gravity may be 
n«arer to the level of the rails. The van at the binder end of the train is to 
hM^m m ordinary buffers with easy yielding springs, which, with the same 
lOTM applied to them, will allow those baffera to move through a much 
gvvater space in respect to the van than the ordinary buffers of the carriages 
of the train, so that, in coso of a collision from behind, the ordinary buffers 
of the van being so yielding, they will not act with much force against the 
• M fOipo i idlng buffers of the hindmost carriage of the train. 

Mtmarkt. — Mr. W. Robinson, of London, said, it might be advanced 
againtt the proposed improvement, that every rod being six inches le»s in 
length than the side buffer, would lose six inches in every caniage; conse- 
quentiy. supposing a train to be composed of, say 60 carriages, it would re- 
quire 2& feet for the stroke of the U\i buffer. It might also be objected that 
the rod would double up; four or six inches in diameter was not sufficient 
to take the amount of force imparted by the collision. He would estimate 
that it would require 13 feet diameter to oppcwe the force of the shock im- 
paf teU to it. 




Mr. CBHuazmx replied, that the momentum ma eommonieatcd to tba 
first rod, aod through each iodividoal rod to the last iosuntaueoutly, 
through it to the hinder van, just as in the caiie of a number of billiard b aUi 
placed in a row. When the first was struck, the last was driven away 
all the impetus commaoicated to the first, leaving the intermediate ball* 
fectly at rest. 

A Member suggested that it would require 300 tons to dodUo op a sod 
foDT inches io diameter. 

Mr. CuEssRiaE — I take it at that calculation, and say, consequently, sop* 
posing the momentum of the collision to be greater than that, it was quite 
evident tlut 300 tons must be taken from the amount of collision imparled 
to the train and expended upon the van behind the train. As the stroke of 
the side buffet was 13 inches, it was quite clear six inches might be allowed 
for the stroke of the centre buffer without any injury to the passenger car- 
riage ; consequently, if 25 feet were lost in the centre buffer in a train of 50 
carriages, hi feet would be gained by the atroke of the side buffer, leaving a 
surplus of 29 feet. 

2. " DitcormKiiaff Covpling." — Mr. JouNaoN,locomotivesaperintendeotaf 
the Manchester and Leeds Railway, produced a model of an invention for 
disconnecting the carriages from the engine, in the event of an obstructioa 
on the line, or any other accident which would cause the engine to run off 
the rails, by a self-acting disconuecting coupling chain, which he proposed to 
apply between the tender and the luggage van. It was exceedingly simple 
and inexpensive, and might be applied to any train with a slight alteration of 
the present coupling crook of the luggage van or carriages. In case the en- 
gine or tender got off the rails from any cauie whatever, regardless of tho 
speed, the engine or tender would be immediately disengaged from the train, 
allowing the latter to remain on the line perfectly uninjured, and thereby 
accomplishing the object for which it was intended. He had bad a working 
model twelve months, and during that time tried it repeatedly, and conld 
now ipeak confidently of its merits. 

Mr. MiDDLKToK, having inspected the model, said he believed a patent 
bad been taken out some years ago for a similar invention. lie thought tbe 
plan a very good one ; but he was under the impression that at the time Dr. 
Church's carriage waa before tbe public, it waa said that such an inventioa 
bad been patented. _ 

Mr. Ba-raR waa also of opinion that the idea or principle of the ioveuiutu 
was not new, as it bad been proposed by Mr. Watson Buck, engineer, on the 
opening of tbe Manchester and Uirmingham Railway. 

Mr. Ramsbottom, of the London and North- Western Railway, feared tho 
vialcnt osciUation of the carriages would prodnce tbe same result. Il« had 
seen carriages vibrate very much when not sufficiently tight. 

3. " Railway Axle»^ — Mr. H. Bas6BM£os, manafacturer, London, prodoodt 
a model of a railway axle, to do away with the necessity of covering the tin^ 
which tbe inventor stated caused great tear and wear of the rails and tirei^ 
and also a tendency in the carriages to an oscitlating or vibratory motioa 
when running on a straight line. .Mr. U, stated that the means by which te 
proposed to effect his object was by cutting the axle in two in the ceBKOr 
and holding it rigid and in its place by a long coupUng, with concentratod 
grooves, so that each wheel, and tbe end of the axle, could revolve iad^ 
pendently of tbe other. 

Mr. Deykr said an invention for accomplishing the same object had been 
proposed, and applied before, and in his opinion one more simple had t>eea 
tried. He had seen the same idea carried out ia two different waya. Us 
questioned the deairableoess of having such an invention at alL 

A. " Detcrtptiom o/a new Raiboay Break," by Mr. F. K«ieaT, was read* 

which re<|uires a drawing to make it understood. 

May ]».— Mr. J. E. M^Cohnkll, io tbe Cbasr. 

^ On the uu oj the Fan-Uaat for manv/acturing phrpMca" By Mr* 
BvcKLC, the following papers uero read :— 

1. This paper described a Mhea of experiments oa tiie fao-blaat^ a» o^ 
plied to raauufaciuriitg purposea. They were made for the purpose of 
guiding tbe construction of the feo,ao that the greatest quunlity of air oooid 
be accumulated with the least possible expenditure of puMcr. lb« origiool 
application of the fan was for tbe purpose of separating and dreaaiog aoodOf 
the speed and density of the air being limited to niaoutil power. But aiaoo 
their application to suiilbericiii uud fuundnes, sleuui uud ulb..*r motive power 
have bet'U used, their »pevd m> increased that the den-iily of the air raogco 
from i oz. tu 12 oa. per square iuch. Various forms of faub huvr bccft 
made, but the one generally preferred is called an eccentric, with three OT 
SIX blades or arms radiating from the centre. Thiri indtspeudable marbiae 
ia uoe lliat has abridged much time aod labour ; the uaifurm &lream of air 
admils of no cumparigoo with the putting blasts of the bellwws or cylinder* 
The smith can beat bia work wilh precision, pruporlioo the site of bio 
uuzzle tuyeres to suit his work, mitbuut deteriorating tbe intensity of tbo 
blast, and in Burae iuijtances it enables him to heat ooe piece of work wbJo 
shaping uuulht'r, the prei>»ure of the blast raugmg from 4 uz. tu & oa. per 
square inch, with uoazle tuyeres 1| inch diameter ; but in a well regulated 
suutby, the nuzzle is fitted with nose pipes a^ ferrules, varying fruni t to S 
la. diameter, to suit the quantity of bUbt required. An ecceutric fan 4 feeC 
diameter, tbe blades of which are lU inches wide by It inches luug, aod 
riuuiiug bio revuluiiuua per niiQule, will supply air at ■ deosiiy of 4 oa* 
per square iuch, tu 40 tuyeres ofl] inch diameter each, without any falliof 
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off in density. In (h« 6rst six ncperiraents do discharge of air takes place, 
the vf'acitj of ib« fao merdy keeping the air at a 6ted deDbit; or preiture 
per square ioch due to that Telocity. The remaioiof; 26 ex periiiieDtis show 
dM fao di*charKioi( air. Ao inspection of the tabk will sliow that, uoder 
wioos coodiiioDs of vHorit)- of the tips of the fan. that denatiy of the 
air, and Iheuretical quantity of the air discharged, vurirs, but not io a direct 
Mtio. The liTct reftiilu iir*.* ubtitined when the velocity of the tips of vnoea 
cid« with the Telucity, aod fi-lOtlis of the velocity a body would ac- 
ta; fulliog freely the height of a homogenoun columa of air due (o its 
Jty. This IS vrjiat we hare called the theoretical velocity ; or, in other 
worrlj. the Kreiitest quantity of air is discharged by the fan with the least 
expenditure of power wh<-D the tips of the vanes move at these velocities. 

Io a rrc«ot set uf exp^rimeDts, the inlet opeoings in the sides of ibe fan- 
chest were coiitrncted to 12 ioclies, aad 6 inches diameter— the original 
dtaineter being \7\ iuches. The re^iuhs obtained were, that with tiie 12 
inch openings, ibe power exjtended was 2) to I compared to the openings 
of 17i iitciifs, the velocity of fan, the den.<iity of air, and the cubic discharge 
being the same. With the inch opening the same results followed as 
with the 12 ioch, ouly (he density of air decreased one-quarter. These 
esperimeottf show that the inlet openings must be of sufficient size, that the 
•ir may have a free and uninterrupted acliuii in its passage to the blades; 
for if we at all impede this action, we do so at the expense of power. Here 
fellows a copy of the tables of 32 esperineots, after which the paper gives 
tke dimensions of fan employed in these experiments — namely, 3 ft. 10^ in. 
iliSBaeter; width of the vane, 10} inches; aod the length. 14 incties. 
Tlw fan is eccentric 1T-I6lh ioohfs ; the vanes are five in nomber, aod are 
placed at an angle of 6*^ to the plane of the diameter. The iulet upenrngs 
aa the side of the fan-cheat are 17^ ioches diameter. The outlet opening 
Vtilaabaflga passage is t2 inches wide and 18 inches deep ; the space be- 
•irwa Ihe lips of the blades and tiie chest increasing from two eigluhs of 
m iacsb^a Ike exit pipe, to 2^ ioches at the bottom, in a perpendicular line 
with the centre. 

Mr. Buckle said, that he bad fouad that the area of the ^lacharge and 
Ike density of the air corresponded very nearly. His object bad been to 
show the quantity of the air discharged at a certaio deositj, aod the power 
Hiwiaired lu effect that result. 

1. ABother paper on (he »ame sobjeott from Mr. Jonbs, of the Bridge* 
Water Pouody, Bridgewater, was also read. 

Mr. JoMM observes — '* There is, perhaps, no point upon which meehao- 
ka have bad a greater variety of opinion thaa that of the application of 
Ik* f«o for nMnufactoring and other purposes; nor is there any other sub- 
Jsel which baa caused more disappointment; and I urn decidedly of opioioa 
tet this has he«n principally occasioned by conatructing the air passages 
tM small in the fans, as well as the passages leading to the tuyeres. Facts 
ape always better (ban opinions ; and in otferiogthe following statement, I 
■erely give the regult of six ninutbg' constant work. Two points of im* 
portanc<- io the construction of fans are, ao exact balance of the fan upon 
tka axle, aod a careful and judicious arraogenent fur getUog up the speed 
M as to avoid either tight straps, or any slipping up oo the pulleys. With 
tkia I forward yon a drawing of the fans I have constructed. You will 
pameive that I have the openings unusually large, but the results have 
tally justified the proportions. With these (wo faos we have been melting 
50 to 00 tons of iron per day, at the rate of 5 to (i tons per hour, with a 
coo:iumplion of coke of 2Udlb. to the ton of iron ; in addition to wfaiob 
^re are upwards of 50 smiths' fires biown at the same lime. The power 
required is about eight horses, the motion being taken from a 12 honse 
power engine by means of a 7-in. gutta percba belt, the shaft ritnuiag at 
7S r«vulutiaos per minute : the speed of ttie fan is about 750. They ur« 
driven by a pulley on each end of the spiodle. This 1 think much better 
than a aiagle strap. The opeoinga at the side of the fans are 2 ft. 4 io. in 
diameter, and the nutlets are 24 inches by 12 inches. The pubsage from 
tka fau i£ 2' 9" by 1' 9", leading to a n■6er^osr under the cupola 18' 0" by 
7' 0" by 4' 0" deep, from which we have two tuyeres H inches in dianit^ter. 
The pressure of blast is about Sj oz. per inch. The only thing to which I 
wish to call your attention is tlie increased size of the air passages ; and 
wbeo we consider the large quaniity of iroa melted, and the small propor- 
tioo of coke used, the result is very satisfactory." 

Mr. Ci'CKLF. remarked, that his paper had been drawn up for the pur- 
pose of recording a course of experiments made during a series of years 
at his leisure, and which hud been executed with the utmost care. The 
results were important to those who were about to adopt the fan, as teach- 
ing them (hat its stee must mot b« a matter of guess-work. When he him* 
■eir had a fan made, all the advice he could ubtaio was, " Make it big 
eeough." The parttea who said so knew nolhing about it. Had he been 
then in possessiun of the resulis of his subsequent experiments, he should 
have had his fan made only hdlf its present size. He now found that all 
required was, thHt the tipn of the fan should revolve with 9-lOtbs of the 
theoretical velocity. In driving the fan at that speed they would obtaiq 
the largest purlioa of blast at the least expeoditare of power. By driving 
them at a greater velocity, the power was absorbed without prodaciog a 
greater quantity of blast. 

Mr. CJowPEH wished to know if the horse-power mentioned by Mr. 
Jowo was indicated or commercial horse power f Was it ttie same as 
duU sicaot by Mr. Buckle?— Mr. Bickle said, be had ascertained the 
power by a dyvanometer, having a spiral spring and a piston attached. 
Boviog ascertained the •roooDt indicated by the engine wbea diaconaected 
With the fu, be had deducted that amount from the aiuouat shown ia 



every experiment. The engine was Daminally a 14-hor«a power i 
He bad found that by a succession of fans, the first transmitiiog tbt bleel 
to the second, and so on, he obtained by the third or fourth a pressure of 
2^ ll>s. on the square inch. 

Alderman Geach remarked, that this plan wu in use at a fureace fitted 
up some three or four months since in Derbyshire, where they proved that 
they could obtain a preasarc of H Ihe. oo the square iocfa, and that they 
could make better iron, and in a larger quantity, than by the old plan. — • 
Mr. Bdcklf. had not beeu prevmubly aware thai the plan had been tried, 
but he bad ascertained that nnifurmily of the discharge wa-: greater tbao 
that of the blowing cylinder, and the quality of the iron would be better. 

Mr. Henderson said, that in the works io Scotland with which he was 
ootiDected, they bad a fan so badly coostracted that they were about to 
have it altered, which, neverthcleim, turned out 2*0 to 280 tons of castiag 
per week. They bad found that they coold gel Bometbiog like doable in- 
dicaind power out of the ordinary Pairbairu*s engine, compared wilb whMt 
it was sold for. He should like to know the proper form of the fan, the 
proper length of pipe, aod the size of the pipe which conducted the blast 
frooi the fan to the place where they wished to use it. In Scotland (hpy 
were working a shaft SOO feet long ; and he should like to know whether 
they could effect their object by laying down underground piping, tnsfeeai 
of having a shaft to londnct the power to near the plaoe where ihey wished 
to use it. Tbey had enlarged the tuyere pipe, having aacartained that, in 
melting iroa, the density of the air was not ao tnportaot aa Ihe quantity, 
and tliat it was oece^aary that (he «ur shonU be admitted in large qaeoti- 
tiea. — Alderman Gcaoh knew of ooe fumaee where the cupola was 160 
fieet from the blast.— Mr. H. Smith stated some experiments, which went 
to show, as the Chairman remarked, that, pottiog the case in on extreme 
point of view, the further the blaat was from the fire (he be(ter. The 
discussion was then atyoumed, to afford an opporlonity for further experi* 
tuents. 

S. " Heated Air." The next paper was from Mr. Wilkinson, who, tbe 
Chairman observed, had been so bold as to try a totally new plan for 
ecooomising fuel, by introducing ktQted air i»to the boiler «/ a alemm-en^itu, 
among tbe steam, by which tbe inventor estimated that be rffecled a saving 
of 20 to 25 per cent, in fuel. They bad had steam and heated air sepa* 
rately, but this was the first attempt to combine them. The following ere 
extracts from the paper : — 

*< It is an unalterable law of Nature that to produce a given qaantlty of 
steam, a given quantity of heat must be imparted to the water, and that in 
proportion to tbe steam required. Tlierefore, under (he most advantageous 
circumstances, to produce an effect, a certain amount of combustion mnst 
oeeessarily be expended, ^tow I find, from repealed experiments, that 
water alone is not the most economic agent to work with ; and, by way 
of elucidating this fact, I will explain one, and only one, though not the 
most successful of my experimenti, and this was made on a six-horse power 
high-pressure engine, working in the manufactory of Mr. J. Barmuiy 
Cumberland-etreet, Cartain-road, London. The principle consists in tiw 
iDJeotion of a stream of air, heated to the high temperature of SOU, intu the 
steam in (he boiler — by which means Ihe temperature, aod consequently, 
the expansive force of the steam, was increased. To effect this abject, an 
iron pipe or tube was beul in a t4Fr|>eutiD« form, so as to present a great 
extent of surface, and placed uoder the boiler, there to reeeive a red beat 
from the glowing part of tbe fire, after it had peaaed the bridge on its ooasee 
tu the flue. One end of this rarefying chamber was coonecled wilb ao i»> 
jecliug air-pump, proportiooed to the aiae of tbe cylinder of tbe engine. 
Tbe other end was inserted by a oonlinuaUoa of the lube abova the enrfisee 
of tbe water into the steam in the boiler. Tbe whole capacity of the tnbe 
waa greater Ihau the volume of compressed air which it received from eMh 
atroke of tbe piston of the pump, so that the air did uot enter Ihe boiler notl 
it had acquired the full beat or nearly so of the red-hot tube through which 
it passed. At every stroke of tbe piston the same quantity of cold air was 
iiyecled into the tube. That part of the air which whs oext to the pomp 
waa forced into a hotter place, and the air, which previously occupied that 
fa<»tter piane, was farced on to a stitl hotter one, and »o oo, until tbe fur- 
thermost and hottest of all was discharged into the ateam in the boiler. 
The pressure of air m the tube, strictly speaking, exceeded that of Ibe 
steam io the boiler, fur it was an excessive pressure thai overcame the re- 
sistance ta (lie boiler. That, at tbe comroenceroerit of each stroke the air 
in the cylinder of Ihe pump was in equilibrium with the external air, and 
ouly opposed a resistance as it became compressed, and gradually increased 
its compri>s$ed force until it arrived at its maximum, which was the point 
of equilibrium witb (he cumpreaaed air in the hot tube and the resistance of 
tbe sieani. Taking all things into account, tbe whole amount of power 
expended in working the pump waa about 6 per cent., or ISOth of the fbree 
which acted on the steam cylinder of the engine, and the result of the ex- 
periment showed that the application of the healed air caused a reduction 
iu the quiintity of coal cootumed of from 26 to 30 per cent., and this was 
coDiioucd for several weeks, the engine of course working at its usual 
pressure." 

The CiiAiRM/iN had had his attention called to the subject by Mr. R. 
8(epheasoo, who wished him to try it in the locomolivee on (be line, but 
b« bad preferred to wait (111 he had ascertained wliether the principle was 
economical, and whether Ihe results could be depended oo with a atalMB* 
ary engine. — Mr. Cowpea had seen tbe invention tried, and observed that 
the engine worked slower with than without it ; but, at ibe inveotor ISHI- 
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■Uerad tbe eo^DA oat of order, he woald not exprew aoy opinion upoo 
the va[ae of tbe inveoUon. 



ROYAL INSTITUTE OP BRITISH ARCHITECTS. 
May 17. — S*rl de Gb£y, Preiident, in the Chair. 

Tbe Preiideot preiented to J. W. Papworlb, Fellow, the Medal of the In. 
•titute for hit Essay " Oo the Adaptation and Modifieation of the Orders of 
the Greekt by the Roman* and Modern*;" and to Jamea Bell, the Medal of 
Merit for hii £»ay on the same subject. 

Tbe Rer. Prof. Wilus read a paper " On the Shtccetrttre ConitntcHon mid 
Biatory ^ the Church of the Holy Se/mlchre at Jerwtalem, /rom Cotutanlintt 
tbmmwrtU." After alludiag generally to the holy places visited by the pLU 
grims and grooped together within the walls of tbe charch, and the buildings 
immediately connected with it, he then proceeded to give a brief history of 
the church. Conitantine raised structures to preserve tbe memory of three 
•pots, — the birth-place of the Saviour, tbe scene of the resurrection, and that 
of tbe ascension. The second, or church in question, remained till the inra- 
lion of the Persians in fil4, when it wu destroyed. It was re-erected by 
Modestus, soon after, but was much injured, though not destroj-ed, in 637, 
by tbe Mohammedans. The crusaders made considerable additions to it, 
and «o it continued till 1808, when it was burnt down, and afterward rebuilt 
in such a manner as to disguise its real character. 

The problem was, to discover what Constantine's architects did ; and to 
obtain knowledge of this it was necessary to go to documentary evidence. 
The writings of the pilgrims, one as early as 333, were of tbe utmost im> 
portance, and had been carefully examined by him. A minute plan of the 
present church, made by Mr. Scoles, be had found of great service. First 
describing tbe church as left by the crusaders, be said he considered the tomb 
aot to be a built structure, as often supposed, but a genuine rock sepulchre, 
pared down and decorated externally ; and he showed (he probability of this, 
by iracing the line of portions of the rock yet remaining at the west end of 
the circular building. About this the round church was built in the late 
Greek style, like the church of St, Sophia, and others. The appendage to- 
wards tbe east, added by the crusaders, was Romanesque, resembling many 
early buildings in Europe, and similar to those we call Norman. It had a 
semi'Ciicular apse at the east end, with an aisle round it, and radiating 
chapels. 

Tbe original building, according to tbe professor's views, consisted of an 
enclosure of columns, with an apsidal termination towards the west (afford- 
ing the foundation for half the circalar building afterwards erected), having 
■t tbe opposite ettreniity a basilica, similar in plan to those of St, Peter and 
St. Paul. To learn what the crusaders added and altered, it was only necea- 
■ary to look to William of Tyre, who is very clear, and shows haw the round 
church and court towards the cast, with other sacred spots, such as the site 
where the wood of the cross was discovered, were converted by litem into a 
medieval church of tkcir own fashion. In doing this they exhibited much 
cleverness. It should be remembered, he said, that tbe Knights Hospitallers 
bad the custody of the sepulchre, not the Templars ; the latter bad charge of 
tbe site of Solomon's Temple. 

For an account of the church raised by Conitantine, be of course went to 
Eusebius, and gave a translation of some passages in that author, who was 
more an encomiast than an architectural critic, and mutt, therefore, be lis- 
tened to sceptically. When Constantine proposed to commence a house of 
prayer on this site, he found there a Temple of Venus ; and on pulling this 
down, discovered the cave. Eusebius says, that the walls of the basiUca were 
coated with marbles, the roof covered with lead, and the inner ceiling gilded. 
He describes a propyleum to the east ; and the lecturer taid a Roman gate 
had recently been discovered there, which be had little doubt was tbe very 
propyleum so referred to. In this basilica tbe apse was at the west end, — it 
was not till afterwards that the altar was placed at the east end of sacred build- 
ings. The cave then stood in the open air, surrounded by porticoes, as we 
have already said ; and a passage in a sermon by St. Cyril, preached in this 
church, bears out this opinion. The professor concluded by soliciting io- 
fonuation from any who might visit tbe spot. 

May S.— W. Tite, Esq., V.P,, io Ihe Chair. 

The annnal general meeting of thc> loatitule was held this eveDing, to 
receive tbe report of the Council on the state of (he property and affairs of 
the Institute, and la elect officers for Ihe ensuing year. 

The report showed that the fioancea were in a very satisfactory coodi- 
tioo. Relative to Mr. Weale's proposal to publish anuoaliy a volame it- 
luatralive of the works of the membvra, the Couocil stated, that, as the 
plan required them to guarantee a supply of matter for the volume by the 
members, which Ibey bad ool power to compel, it was necessarily de- 
clined. 

The Chairman alluded to the difficulty with which becoming papers for 
tbe evening were obtained by tbe aecretaries, and called oo the members to 
afford them that assistance which tbey ought to expect. 

The following geotlemen were elected OlScera for the ensuing year : 
Pretident, Earl de Urey ; Vue-prt$identa, Messra. S. Angeli, A, Poyoler, 
and C. Fowler; Coancil, Messrs. G. Alexander, H. A^hton, C.Barry, 
D. Brandon, R. D. Chanlrell, T. L. Donaldson, J. B. Gardiner, E. I'An- 
■on, G. Powoall, and Jobo WooUey { Acm necs. Messra. Bailey aud Scholea; 
ftnign see., Mr. Donaldsoo. 



ROYAL SCOTTISH SOCIETY OF ARTS, 
April 26.— GfXitiOt Tait, Esq. V.P., in the Chair. 
Tbe following communications were made >— 

1. Description of " a Nigkt Teltgrapk by Colwred Light*," to be used 
on Railways, Ferries, and in Military operations, Jscc. By J. SrEwaiT 
HEfnuiiN, Esq. 

This telegraph consists in the employment of various combioatiooa of 
the only two colours, red and urhiU, wlitch are distinctly visible at coo- 
siderable distances. This is effected by the use of a lamp, inclosed in • 
hexagonal screen, which revolves hori^uataily on pivots; four of the com- 
partments being opaque, and two furnished with lenses, one red, the other 
roloorleaa. By the tuniiog of the ncreeo the light can either be masked 
or shown of a red or white colour hs tbe particular combinaiioo may 
require. Three such lamps are hong on pivots on an arm or beam 1& or 
*I0 feet io length, turning vertically on its centie on an upright post, and 
made (o aasome four definite posilions, borizootal, vertical, and diagonal, 
rising from the left or falling from the lefL The different positions of thin 
arm, together with tbe varieties in colow and order given to the light* by 
Ibis construction of Ihe lamps, affjrd at least fifty distinct combinatiooa, to 
which numbers, or Ihe letters of the alphabet, and arbitrary significatioaa 
adapted to the particular uses of the telegraph, may be assigned. 

2. Description of '* a new meth^td <tf vrtrcoming an Incline of I foot «■ 
12, mth a new Locnmolire Rcccrting Steam Engine.'^ By Mr. Danikl 
Erskine. 

In addition to the small wheels keyed on the axle outside of the osnal 
large wheels of locomotives, and connected by connecting rods, Mr. Er»- 
kine liaa a toothed piniom oo each side uf the engine, dropping down be> 
twiit the fiange of the small wheels and ihe large wheels, which, oo tbe 
locomotive coming to a sleep iodine, say 1 foot io 12, works into atroog 
pins or bolts, fixed on tbe inside of the rtiised rail. The engine and cor* 
riages all Ihe while running oo the small wheels, by which iheir whole 
weight la borne, and the large wheels acting as fly-wheels, leaving tbe 
toothed pinions nothing to do but to work in gear with the pins or bolta, 
thereby eifeclually preventing slipping. It was shown, by a beautiful 
working locomotive of about 9 Ih. weight, made by Mr. Erskine, and fitted 
with his reversing pivot valve, that by this means it easily ascended an 
incline of 1 foot in 10; and oo an incline of 1 in 16, the small wheeU 
thetnselves, without tbe toothed pinion, eaeily accomplished the aaoeot; 
whereas the engine could not attempt the ascent with ita ordinary larger 
wheels. It was stated that this is not the first lime a rack and pinion baj 
been proposed on tbe iocUnes of railways, bat that it has never been pro- 
posed Jo the way now done by Mr. Erskine, by whose method the power 
ia so vastly increased by being brought to act to near to the centre of tliv 
wheel. 

3. Description of a proposed " Plan for arreiting the progreu ^ Firt 
in Dweliing-Mousei, Factories, and other Buildings, Ay meanM uf Firt* 
Shitlda" By Mr. Alfhcd Canning, uf London. 

The iaveoiion consists in the adaptation of sheet-iron, copper, or othv 
metallic coses, filled with water, and interposed between a fire and aar- 
ruuuding objects, io order not only Io prevent such objects, however ia- 
flammable, from tguition, but also Io shut out draughts of air from feeding 
a fire. For general purposes, Mr. Canning proposes Ihe use, priocipallyi 
of three roodilied forms of cases or shields, viz., Nos. 1, 2, and S. No. 1, 
a 'sheet-iron, copper, or other metal, cose or shutter, about 6 feet long, 
3 feel wide, and 2 inches thick, open at one end, intended to be placed, 
with Ihe open end upwards, against the door or wiadow of a room oo fire, 
or a succession uf such shields might be set up afcainst partitions inside ti 
adjoining rooms, and then filled wjlh water by buckets, &c., or by direct- 
ing the aozzle of a fire-engine ho#e over Ibe open ends of the shields. 
Such shields may be secured by proper means to doors and elevated win- 
dows of buildings opposite to and conliguoue to a lire. Shields No«. 2 
and 3 are cases of similar dimeoif^ionB to No. 1, but adapted either to pro- 
tect firemen and engiues in approaching a fire, or Io be laid fiat over the 
floors of rooms immediately above those oo fire, to prevent the fire from 
commuDicating with the upper parts of a building. 



SOCIETY OF ARTS, LONDON. 
April 28.— W, H. Bodkin, M.P., V.P., in (he Chair. 

Tbe following communications were read :— 

1. By Mr. T. Dkavton, " On hia patent process for Silvering Glass with 
Pure Silrer."—" The table used by me (observes Mr. Drayloo) in silvering 
is of a similar desicription to that ordinarily used, the glass to be silvered 
being fixed horizontally upon it by meao:* of machinery. It is neoesaarj 
that tbe piece of glass should be perfectly level, so that the liquor poured 
on flhall act equally on all parts of the surface. Tbe material used coo- 
aista of nitrate of silver, to which is added ammonia, water, spiriU of 
wine, and thirty or forty drops of oil of oassica ; io this state, tbe liqoor 
can b« kept for a long lime without deteriorating. When it is required 
for silvering, oil uf cloves is to be added Io it ; and in proportion Io Ihe 
quantity of oil of cloves added, is the length of time required to perfect 
tbe deposit. Tbe deposit takes place equally well whether the aorface ia 
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■■■t or of uy other fom ; after it is silvered it is washed, to remove the 
^Binpurities which have been deposited with the ailver, and then placed iu a 
■ kot air closetf where it remuios for a few hours UDtii perfecllf dry; it ii 
then varntihed, U> protect it from the aciioQ of the air, and also frum bt'ittff 
scratched. Glasses of ao; ilimeosioos muy be silvered in the moat perfect 
■anoer in 48 hours. The silver deposited by this process adheres more 
firml} than does Ihakt by Ibe old method ; i( is also less iojurjuiis lo the 
health of the workoiao, as mercury is not used ; and the cost of produc- 
tiaa is not increased." 

Mr. WiHKwoRTH stated that he considered the inveatioa as onei of the 
moat beautiful and must valuable of the present day, as the silveriog can 
bt applied to any surface without diRicuhy. 

Mr. Ne» TON observed, that as it in a solution of silver that is used, 
Ikere is oo oiher method of ofataiaing Fuch floe particles; Ihei adhesioo is 
fraer. the use of mercury is dispeoied with, aad the whole process is 
CHipleted without increase of cu«l. 

I. By Mr. Britt, " On his Electric Printing Ttlegraph." The appara- 
tOB was exhibited.— The author commcDced by slatiog, (hat in July, 1945, 
br eiideavoared to introduce to the goveraineat his pnoiiog telegraphy acd 
to nrj^e oo them the importance of adopting some such plan as bis, in the 
place of the semaphore. The great advantages of the electric printing 
telegraph, either fur goveromrot or other purposes, are its great simplicity, 
certainly of aclioo, and economy. The instrument consists of (wo parts ; 
one having a row of ivory keys, with the letters of the alphabet, words, 
or other characters, marked upon them, and is coooecled with one end of 
the telegraphic wire, the other end being cunaected with the printing ma- 
chine. The printing maihiue contains a type-wheel, huviug on its circum- 
ference corresponding letters, words, or signs with the keyboard, and by 
seans of weight movements and bo escapement, a very slight power is 
snfficieot to regulate (he «*hole; so that (he instant a key, represeotiog 
atty letter, &g., ia pressed down, the corresponding letter, &c., is printed 
and a bell rung at the other end of the instrument. 

I Mr. Brett staled that he considered the advantages of bis instrument to 

«pasist in its making a permanent register of the communication traosmii- 
tsd. It being printed on paper supplied from a roll of uolimiied length, 
from which any portion of the correspondeoce may be cut off at pleasure. 

J. By Mr. F. Whishaw, " Oa tiie applicatiou qf Heated CurrentM to 
MaMu/ar luring and other purpoKM."^^^ In November, IB4I, (says Mr. VViits- 
H«Mj 1 read a paper on the manufacture of cask?, more particulurly those 
nsed by brrwerj, with remarkii on the various mt^tbods adopted for cleans- 
ing and purifying such vessels. Tlte object of the present paper is to show 
the advantages arising from the applicalioa of the same patent, viz., that 
of currents of healed air to the following purposes: — 1. Seasoning timber 
generally. 2. Preserving timber. 3. Purifying feathers, blankets, cloth- 
iog, &c, 4. Drying codee. 5. Roasting coSee, C. Japanning leather 
for table covers, and other purposes. 7. Drying si1ks« S. Drying yarn. 
9. Drying distillers' tans. 10. Drying papier mach^. 11. Drying vul* 
caaized India rubber. The process has also been successfully tested for 
Ike following purposes: — 1:^'. Drying loaf sugar. 13. Drying printittg 
paper, or setting the ink (o enable bonks to be bound more quicklj than 
osoal. 14. Drying starch, uud converting it into dextrine or British gam, 
tad also, 15, for preserviog meal." The paper then proceeded with a very 
kagthened account of the action of hented nir on the various kinds of limber, 
ud the success which had attended its adaptation fur that purpose. It was 
liso ataled that silly suits of clothes, which had belonged to persons who 
Lid died of the plague in Syria, had been subjecled (o the prace»a uf puri- 
fication, at a temperature of aboul 210 degs., and afterwards worn by sixty 
pertoaa, not one of whom ever gave the slighletit symptoms of bring affected 
by the malady. The author concluded by referring to the motte adopted by 
the North American Indians, for preserving the flesh of the buffalo, viz., 
that of drying it in the sun, and stated lliat healed currents had beeu ap- 
plied succesafolly. " How important for shippiogT Instead of sailors 
caoMBing salted provision from une tnuutii's end to aoolher, (o have an 
oeeasioDal supply of fresh mcHt." It is important also in other respects, 
aa meat treated to this way occupies much less space, and is much lighter 
in weight. It is believed thai the juices of the meat contain about |tha of 
watery moisture ; this the current of heated air removes, and leaves the 
albumen, and all the Savour and nutrition behind. 

May 5.— Sir John BoiLtAH, Bart., V.P., in the Chair. 

1. By Mr. Drfries. " Oh hu new Patent (3rrf) Dry Gat Mtttr. *'— It 
ji notorious, observes Mr. Defnes, that the gas supplied by some London 
aad provincial companies, contains sulphuretted hydrogen and ammonia, 
and these tend lo impair the gas meters and prevent correct rcgisl ration. 
The object of the present inveotioa has been to place the more delicute and 
working parts of the meter beyond the reach of the gas and its injurious 
■ctiuo ; and has been accomplished in the folluwiog manner — via. i by 
abutting of the machinery in the upper chamber of the meter, by means of 
a rotary air tight valve, which allows the gas to pass from the main to the 
■Bclcr, and from the meter to ibe supply pipe, without even coming in con- 
tact with the viul parts of the machine. Tho valve and gearage are also 
■tade of an amalgam of metal, upon which the aiumnnia and sulphur of 
tbe gaa do not act. Gas meters on the old and new principles were exhi- 
bMed, as well as numerous specimens of the metals, which had been ren- 
dered oselesa frnm the action of the impure gas. 

Mr. NewTOH said, be did not coUBider Mr. Defries entitled to the merit 
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of the iorention of the rotary valve, aa it had already been patented bjr 
Messrs. Edge and Wright. 

Mr. Wricht was present, and exhibited one of bis valves. He alao 
stated that Mr. Defries' meter had still about twelve of the working parts 
exposed to the aclion of the gas. 

Mr. Deraics, in reply, stated that he was qaite aware that the rotarj 
valve had been previously patented by Messrs. Edge and Wright ; but 
there was this difference between his and theirs — viz., that theirs was a 
three-throat valve, and docs not shut the gas otf from any part of the 
works, while his is a six-throat valve, and excludes the gas from all tbo 
more delicate parts of the machine. 

3, By Mr. T. Boccins, "^ On h'u improved Gaa-bumer,'* — The two most 
important paints in (he combustion of gas, are economy and perfect light; 
" and these desideratum combined, I believe 1 have attained," says Mr. 
Boccius, " with uiy burners," The patent for the present burner wa« 
taken out in 1843 ; and the burner is so constructed as to admit such an 
amount of atmospheric air as will completely oxygenate the burning 
hydro-carbon, at the same time keep up the same amount of intense heat, 
even to the apex of the flame, which is aece»sary to the incandescence of 
the solid carbon, in order to obtain luminosity. 

" In the patent of 1843, (Mr. Boccios says) I did not confine myself to 
any given form of burner, as my apparatus can be adapted to all forms^ 
whether Oat, half-circular, triangular, circular, &c., the result alwayi 
being the same." 

It consists of a series of concentric rings, from the centre of which rises 
a crescent-formed tube, with other concentric rings. These latter serve to 
keep up the required heat at the apex of the flame, and also to steady the 
light. From the form of burner, it ia shadowless, no portiou of the light 
being obstructed either above or below the fliime. 

Mr. NcwTiis and Mr. Rorcrts then alluded to the tulip-shaped burner^ 
for which a patent bad been taken out, that particular form being given to 
the flame by means of n current of air passing through a perforated button 
or inverted cone, ioto the body of the flame. 

Mr. Bocci(}9 stated that the inverted cone was included io his patent ; 
that no action took place from the passage of air, as staled, ibe Aame 
being expanded more or less, according lo the height at which the cone is 
placed in or frum the flame. 

The Secretary described ^' An Excavating Machine^" by Mr. Pri- 
DtAVX. (S«e Journal for July last, page 219.) The machine consists 
of a series of scoops attached to arms fixed on an axle driven by a steam- 
eogine. As the scoops revolve, they slice off the earth, and discharge it 
OQ lo an inclined plane, on which it is removed to the wagon. The whole 
apparatus bears a resemblance lo the ordinary drcdging-machine, and is 
worked by a steam-engine, 

Mr. W. E. NewToN stated that an American machine, for a similar 
purpose, bad been used on a railway at Brentwood, and succeeded very 
well. It cut some millions of tons uf earth away in the United Statos. 
The gredlest difficulty they met with, was getting the wagooa up to, and 
away from, the machine. 

Mr. pKiuuiix stated that two wagons cotM be brought up at one 
lime, and there would be do diOicolty in changing them as fast aa the 
machine tould fill them. 
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Practical Obnervation$ oh tie Present Slate of Ike Steatn Engine. 
By G. V. GusTAFSSON, late eng'meer R.N. Londoa: George Her- 
b«rL 

Mr. Giistafsson's work is asoaall pamphlet of 36 pagei — the purport 
of it seems to be to show that much power is lost in the present ex- 
isting forms of iDiirine steam engines; as a substitute for which the 
aatbor proposes an improvement, or rather modi ticution, of bis own. 
The most valuable part of bis treatise is a table of the rates of motion 
of the steamer Acheron, and of the angular velocity and extent of im- 
mersion of her paddle-wheels — the result of txperttnents instituted 
during the three years that Mr. Gustafsson was her acting engineer* 
This alone, asfurnishing very useful and important data for subsequent 
investigations, we consider a sufficient recommendalioii of the work 
tu the notice of our practical readers ; although we must at the same 
time caution them against adopting the author's inechaoical views-^ 
whiclij in atalcmeD*. at least, if not in conception, appear lo us ex- 
tremely confused. The reasons assigned for the frequent occurrence 
of breakage in the various parts of mirtne engines, exhibit the too 
common incorrectness of thought concernmg pressure and impact 
which is constantly displayed by men not thoroughly versed ia 
the principles of mechanics. The casualties above alluded to are 
easily explained, and ure not at all owing to any peculiar mode of con- 
struction in the engines. Marine engines are especially subject (o 
impulsive strains, the amount of which is not easy to calculate before 
handi they have no relation whatever to the horse power, or any 
tiling of the kind, bat are cbiefiy caated by heavy seas breakiiig 
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BgsiiMrt the reasfr1>-and above all, agniost the paddle wheels. The 
ordinary strains of tenaion are, besides, continually varying ; and these 
causes combined continually tend to loosen and weaken the several 
parts of t!ie machinery, and ultimately to produce disrupture. The 
evident and only way to lessen the probability of such accidents is to 
make the parts most liable to strains as massive as possible, and to 
avoid ail unoecpssary gearing. But the most serious objection which 
the author urges against the present forms of marine engines is the 
alleged enormous absorption of power by them, and conseqaent loss 
of useful effect. The method he adopts to estimate this loss is cod- 
fewedly merely in approTimsUioo — and, as wc hope presently to show, 
an npprroiimation which, being based on unsound principles, is alto* 

Jpetber wide of the truth. The resistance of water to a moving sur- 
ace having previously been determined by experiment for a given 
velocity — and resistance being assumed to vary as the square of the 
velocity — it is clear lh«l if we know the rate of the vessel's motion, 
and .ilso the rate of motion and thp diamelt^r of the padJIe wheels, 
and the d<-pth to which they are immersed, we can calculate the 
"work done" during u given time. As the subject is one of consider- 
able importance to engineers, we tball proceed to investigate formule 
for the amount of work done, and osefal effect produced bnr the rota- 
tion of a single p.kddte board. We shall suppose the paddle boards 
rectangular and perpendicular to the edge of the wheel, so as to ratliite 
ffotn its crntre. l,et2o=r / of the wheel immersed; •»= angular 
Telocity of the wheel; A= length, i. = breadth, of paddle boards^ 
Let/=: redixtanee against un unit of surface for a velocity 1 ; r = ve- 
locity of vewcl { e =r angle passed ever from the vcrticAl by tbe given 
board at time t. Then the resistttacc against a thin slip of the board, 
at diitAnco r from llw centre, will be b/(mr — c cos $)* 5 r ; and the 
work done while it pas8<'s through a very afoall angle 8 e will be 
i>J(»r — reos *)• r •»> r; also the uneful effcct — that is, the por- 
tion of the work done that propels Use vessel forwards, will be 
b/ (*i r — f coa •)' r cos 9 i r 9 $. Therpfore, integniting between 
proper limits, the total work done by one paddle board for one revoln- 
ilon of Uio wheel li 
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and tho uiefol rftot— 
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Tha •Kpretslon, which Mr. Gustafssoo obtaint bj ao empirical and 
Bot vary liit<*lhglbln method, la «qaivaleDt to- 
ft/* (M- '^^[ (<+ a*} — »-^^ }• X 2«for the work done. 
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WluinAlismuU, thisb«ooaiM6//A(/» — c -r- >*X2a. 

This •uhlraotod from the oorreot formula, give* 

b/lk ifi ( . -}- 5l-l3^— 9 !!l!l!-!L J - which deficiency wiU ae- 

flowit fiir, at lanst, aome of tbe power Mr. Gustafeson aaaerts to be 
lost 111 inarliw* MiglnaB. 

If •BB^tbiabova diffi!rnnee = b //A v<{~-l =bl/hP'X'^ 

wm^Y I « laf|^ qaantlty, wheu wa ooosider that in moat of tbe ex- 
ptrimioU ou board tha Acbcron It — v, would, probably 
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perseverance in availing himself of the means of erperinent 
his power. That more power is expended than useful effect ok 
in sea engines, no doubt is true— but the loss it not so much 
machinery itself, as in the mode of propulsion. If the floats be radial, 
the paddle wheels deeply immersed, and tbe velocity of the boat nearly 
equal to the relative hnear velocity of the floats, — the resistance 
against the floats will be most powerful when their useful effect is 
least, and the greater part of the power will be lost. To remedy this, 
has been the subject of frequent patents; — viirious contrivauoes have 
been proposed to cause ibe fioats to enter the water always vertically, 
and to preserve as much as possible their vertical position when iu tbe 
water. But we believe tbe complexity of the machinery neceasary to 
effect this kind of action, bns hitherto been a bar to its adoption. As 
to the merits of Mr. Gustafsson''s proposed form of an oscilhtting en- 
gine — and his new method of feeding tbe furnace — ^we leave our 
practical readers to judge for themselves — we having already over* 
stepped tho limits we had assigned to the present review, 



A 6hort Trcatiu on the Steam Engine. By James Hann, A.I.C. 

Mathematical Master of King's College School. London: Jo! 

Weale, 1847. Part I., 8vo., pp. 102. 

Mr. Hann's mathematical abilities are so well known, Ibat bis natae 
alooe is sufficient recommendation to any work he may publish. He 
has evidently presumed that his readers are sufficiently well ae- 
quainted witli mechanical principles, and especially with the theorj 
of the steam engine, to render superfluous any explanation of techni- 
cal terms connected with those subjects. Jn fact, the work before os 
is rather a class-book of reference than an elementary treatise — and 
as such in a compendious form, comprises nearly all tbe facts that ca^ 
be arrived at by jjurely mathematical iovestigalion, with reference tt^ 
tbe application of steam power. 

We wish, however, that Mr. fiUnn bad been more rigid in bis d*' 
roonstrations, and had based them more directly on the djmamical 
equations of motion; for instance, in fiuding tbe relation between tho 
pressure of the steam admitted, the load, the length of the stroke, 
and part of the stroke when tbe steam is cut off— be assumes "tbe 
work of the steam must be equal to tbe work done upon tbe load/' 
and apparently as though it were axiomatic, instead of being a pro- 
position capable of a proof, which is very short, and as follows : — 

Let X be the pressure of the steam when the load and piston bas 
been raised through a space z; let m =: mass of load and piston ; o 
tbe velooity of piston; L the load; — then rHDdv=^^dX''t.dxi 
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,.^^ ^c = /^dx-/Ldx. 



Let / =: length of stroke ; then, when 

X = o, and ^ = Z, v =: o. 



but 



X 



-.0 = /*'' Xd*-/^Ldti 
•.0 = / Xdx—Ll; 



X dx is the work of the steam, and L/ is the work done on 



tbe load : .'. the work of tho steam is equal to the work done on tbe 
load. The way in which Mr. Hann hits stated this relation, would 
lead one to suppose that it were true for any portiou of the stroke — 
which is not the ctise. Again, in finding the velocity o, which we 
have obtained above, Mr. Hann most unnecessarily m^ikes it depead 
on Tit viva and work done — using, not only in this instance, bot 
Ihrouehovit the course of his book, the former of these two tenns ta 
thougli it implied something more than a merely analytical exprea* 
sion — as though, io fact, it were some independent property of force 
—"living force," io short, as be translates it. The term via rira, as 
used bytuodera mathematicians, is a purely arbitrary -md cooveotiooal 
expression for certain algebraical symbols. The old philosophers, 
howi'ver, used it to express some confused or mistaken notion le* 
spectiog inherent properties of matter. It seems injudicious (to say 
the least of it) to revive, by translation of the phrase, exploded ideas 
which were only excusable in an immature state of science. 

" On the Vl'orh don* by IKe Engine on the Piatanper mintttt. 
" Let E represent number of cubic feet of water converted into steam pe 
minute, A tbe arc* of the |ii«ton iu square feet, / -= actual length of stroke 
a — that part of stroke before the iteam is cot off, P ^ pressure io th 
boiler, p^= preMure in tbe cjlinder before expansion, />» pressure at the.«^ 
foot of tbe stroke, c = total clearance, N = niunber of aiof le strokes per 
minute, V,> work of steam on piston per minute. 
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foot of water coiiTarted into ttnin exitts in the CfUn- 
bcfiu onder a prenatep,, it therefors occopiea a tela- 
(r), KpreMDted hj 

I 

Ifow, the number of cubic feet, of water wtiicb it erapornted in the 
, and puaei into the cylinder at every stroke of the engine in the form 
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rf lieBD, if repretented by ^, ; tbefefbre ibe tfun oceapied in oabic feet in 
<ki«yiittder wbea the ralva ii clot«d and expaoaioD begins will bo repre- 

b, ^Y-i-^ ' 

Tb?r* it au insuperable objection to any measure of the duty 
of the eogioe, as estimated by ttte quantity of water dimiuivhed io 
the boiler in a given time; and that i-i, that all the water removed is 
not rraporated. In fact, a i<)rge portion of water, called " priming" 
kr engineers, is conveyed from the boiler into the cylinders in a state 
H 61W particle*, poBse»9ed of no elastic force whatever. The proper- 
titO vbich thi^ beara to tbe amount evaporated seems to depend on 
tbe riolence of the ebullition and tbe form of tbe throttle pipe. Sub- 
ftaaeei which have a tendency to modify the action of Uie boiling 
mter, socb as butter or pxHato parings, likewise affect the quantity 
of priming; and in tubular boilers tbe priming b found to be great* 
art when the extent of fire-surface is greatest. All tbe«<i disturbing 
CMae*, which it is impossible to contemplate in theory, render uncer- 
tain any formuls for the work done by the engine as deduced from tbe 
decrease of w.iter in the boiler. In p. ti5, on the crank, the proof 
by VVoolhouse, that the pow<»r multiplied by the space which it 
■ OTeris equal to tbe weight or resistance multiplied by the 
rhich it passes over, evidently assumes tbut the mass of the 
ti^ rod may be neglected, otherwise tbe proof would bo incor- 
Mr. Woolbouse, as quoted by Mr. Hann, assumes tliat tbe pres> 
against the crank is tbe resolved part of the pressure applied at 
lower end of the connecting rod. The following is a more accu* 
I nte inTestigation :— 

Let tbe length of the connecting rod ^ r; tbe radius of tbe crank 
|r=p; and 9 aud 9 the angles they make respectively with a vertical 
tfartHtgb the centre of tbe crank at time L Let this vertical be taken 
fee liie axis of x* Let xy be the coodinatn of tbe centre of gravity 
of rod at time /; the origin, that point in tba vertical which coincides 
with the lower end of the rod when B =z<p=:oi X, Y, reactions be- 
tweeo rod and ntdius of crank parallel to the axes of x and y; «•=: 
of rod ; and X', T'* tbe pressures at lower end of rod parallel 
I UieOf 
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[ftmtk tliese equations, X', Y', aod Y can be obtained in terms of X, a' 

T. » *o** 3-75; also, since sin # r:=^ sin ^, * and its difierential co» 
at at* 

cfEcieuts depend only 00 tp and its diflferential eo-efSeients ; 

therefore, if the angular velocity of the radius of tbe crank be 

I^en, — 18 given, and ^ is given 1 •*'* jj and j^, are given. 

. X', Y*, aod Y are known. When, however, m =: 0, X =: X', 

' = Y', X sio 9 - Y cos = 0, — aod Mr. Woolhouse's solution is 



red. 

ost here eonclnde our notice of Mr. Hann's treatise — Part L 

te that before lon^, Part U. will make its appearance, and that 

ilhor will be enabled to continue, without iDlerruptioo, his useful 

in, which are alike boooorabte to bioiself and to tbe coUegiate 

«f wiudi be is so disttoguisbed a meiober. 



Practical RuleMfar A*tertaining tie Reialtons bctrcten tie Alterations 
in Gradient*, and the CorrcMponding Chungt* m the Content*. By 
D^NZiL J. U. Ibbetson, civil engineer. London: Weale. 8vo 
pp. 24. 

To the engineer ami surveyor, tbe object of ihrs little work will be 
suiScientiy obvions from its title. Tbe increase or diminution of 
earthwork on railways consequent on the alteration of gradients, is 
here calculated on tbe sup^iosition that the altered gradient is parallel 
to tbe original gradient. U is important to observe ttiat the calcula* 
tioDS arc based 00 this hypothesis exclusively, brcuuse they are appli- 
cable to no other. The ciae taken is a very unpractical one, and of 
so rare occurrence, and so simple, that it is a very iusufficicnt excuse 
for rushing into priuL Where gradients are altered at all, it is usually 
tbeir incUuadoa which is subjected to the alteration. Our author, at 
page 11, gives incidentally a hint for modifying bis formuls U> 
these more general cases ; but the method is unsatisfactory and uncer- 
tain — iosLances might be suggested io which it would give results whioh 
were the exact reverse of the truth-, that is, resulUt which represented 
tbe earthwork to be increased, where it was in reality diraiDiahed bjr 
tbe idteration of tbe gradient; and conversely. 

Mr. Ibbetsoo's formulte do not suppose tbe cross section to be koown: 
tbey depend on tbe inclination of the slopes, butnotouthfircompurative 
bright on opposite sides of the railway. No distinction i» made be- 
tween a cutting through a hill and one round it; and no special rules 
are given for sidelong ground or open cutting. It is quite clear that 
such a rough method of proceeding could never be permitted in 
making the earthwork for working or contract estimates. In these, 
cousiderable accuracy is imperatively n-quired, aud can be ensured 
by 00 method but that of taking out the quantities from the cross section. 

For parliamentary purposes less accuracy is wanted. In the pre- 
liminary iuvestigatioDstbe distinction between equal cutting and side- 
ioDg ground, is considered unnecessary. Here then, perhaps, the pro- 
posed method might sometimes apply. Dut, uufortunatdy, the very 
cause (laxity of invesligatiooj which would palliate the iuaccuracies of 
the method,at the same time excludes its compdratively inconsiderable 
results. The rt'sults of Mr. ibbetsoo's formula then would geoerall/ 
be too minute for parliamentary purposes, and too inexact fot the pur- 
poses of the contractor. 

However, the methods appear to be in themselves neat and simple 
enough. The propositions are stated in that precise language which 
always argues well for the correctness of them. There seems every 
reason to suppose that if Mr. Ibbetson would write another book on tbe 
practical cases of alteration of gradients, and cooEoe himiielf to ob- 
jects of practical utility, the result would be successfully obtained* 
There are no diagrams or demonstrutioos in his treatise. Against this 
method of giving mere recipes iu the cuokery-book fashion we always 
protest. But be han taken up new ground, and one in which a quali- 
hed labourer is much wanted; — if he will permittbe above suggestions 
to weigh with him, he ujay gain the credit of having elected a 
work, which though of groat value and iujpurLauce, has been hilherte 
luiatteiopled. 



A Propoaed Syulem for the 'more ready and correct F'aluaiioa 
of Carftnters' and Joiners' iyorlu. By ti^Nar B. Browninq. 
London: Weale. 

Though this work uf Mr. Browning's is founded on Peter NicboU 
son's syslemi yet he has carried it out in a new way, and instead of 
tbe Uibour employed, be proposes to calculate the quantities of mate- 
rials used, aud to give the elemeuls of valuation in such minuteness^ 
as to enable the buUder to calculate them iu detail. For this attempt, 
Mr. Browning deserves particular praise, for lie has evidently taken 
conscientious paios in getting up hi? work, and bestowed great labour 
upon it; but we doubt whether the work will be extensively used by 
practical rot^o, for whom the Builders' Price Books are found to con- 
tain more conveniently the information they want. Tbe mode of 
calculating each part is carefully shown by Mr. Browning, and tablet 
aud forms are given with each example. In calculating the material 
for joiners' work, the several thi^jknesses are all reduced to a standard 
thickness of one inch, and then multiplied by the value of the inch 
deal. Thus, according to the price of inch deal, the price of mate- 
rials will be determined. Mr. Browning dues not, however, in the 
case of joiners' work, give the value ot labour and nails, though, in 
tbe ease of carpenters' work, he gives new tables, instead of the usual 
estimates. 

While we award great praise to Mr. Browning, we must observe, 
that so far as experienced surveyors are coucemad, tbe same miuute- 
ness of calculations is employed; but tbe reason why builders geue- 
raUy do not apply it, is, not from want of appreqiauou of its valuci 
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or from want of capacity^ bat becaase tncb eilcalatioos require special 
proficiency, and thej either use a price>book, or, if the case requires 
il, resort to a surveyor. 

Copyright of Deaigna at Di»tingui»hed from Patentable InvtntionB, 
By Wm. SPENCt;, Assoc. Inst. C.E., patent ag^eot. LoodbD: V.^ 
and R. Stevens, 1847. 

The object of this pamphlet is to show the exact degree of protec- 
tion afforaed by the registration of designs, and in particular to show 
that it does not supersede a patent. It carries out, therefore, the in- 
terpretations of the Rfgistrntion Act, in thesume view that we origi- 
nally took on the passing of the ncU We then showed that rfgisira* 
lion gave no protection lor the principle of a design — only for tlie form» 
If, for example, a round cullender were registered, an oval cuUeoder 
would be held to be uo infringement. We may observe, by the bye, that 
the Registrar takes ou himself to decide on what designs ought to be 
registered, whereas bis jurisdiction is merely limited to the determi- 
Daiion of the class in which the design is to be placed. If, however, 
a Registrar is to exercise any jurisdiction at all, it is desirable tb<it an 
engineer should hold the appointment; so that at any rate the services 
of a competent authority may be secured. 




DECIMAL WEIGHTS, MEASURES, AND MONEY. 

One of the lesser public questions of the day, which is of special 
interest to our readers, is that concerning the tithing of money^ 
weiglits, and mi^asures; and which is the more worthy of notice, as it 
is making way on the roud from theory to practice, as the new rupee, 
two-shilling piece, or tithe of a pound, will sliow. 

The root uf the whole matter is this, that our way of numbering, 
fixed by our mother tongue, is by tens, as one, two, &c., ten, eleven, 
twenty, twenly-one, thirty, fortVi a hundred, a thousand, ten thou- 
sand, 8:c. We have also other usual ways, such as by twelves, as 
one dozen, one dozen-and-a-half, two dozen, and so forth; and by 
twenties, as a score, two score, three score and five, and so forth. 

The way of numbering by tens is that followed inmost tongues, and 
by all the higher races of mankind from the beginning of time; whereas 
some of the lower races can count only by twos or by threes, or as far 
as four at the utmost — all numbers beyood being out of their power to 
teckon. 

The kind of notations now used, called Arabic, ngrees well with 
the words, as 1, 10, 11, 20, 21, 30, 100, 1,000, 10,000. 

All this is so very simple — it is so readily learned in our babyhood — 
it seems so trifling — that we are likely to be blamed for teaming it; and 
yet what is the answer to what we are going to ask, — "Why do we not 
follow up the way in which we brgin V 

One uf the evils we now find in all our dealings and reckonings, i% 
that we have all kinds of weights, measurrs, and money — only one of 
which in any way agrees with our way of numbering and reckoning. 
Some of our ways of measuring or weighing are by twos, some by 
threes, others by ftturs, eights, tens, twefves, sixteeos, and twenties; 
in some cases even by fr<iictiuns. If we buy by weiglit, we reckon by 
tweaty, by one hundred and twelve, and by sixteen; we pay by 
twenty, by twelve, and by four; and we do the sum by ten — whereas 
if we bought by tens, paid by lens, and counted by tens, the opera- 
tion would be easy, instead of being needlessly troublosome. 

It is now some time since the state of our weights and measures 
awakened the notice of lenrned men. In the beginning of the last 
hundred years, a lawsuit showed thiit the Customs officers were using 
a wrong measure; while t!ie Royal Society, having turned their atten- 
tion to the measurement of the earth, found it needful to look into the 
standards of measurement used here. The Royal Society exchunged, 
in 1743, with the French Academy of Sciences, a let of standard 
measures and weights. These proceedings showed great difft-rences 
between the standdrds kept at the Exchequer, Tower, Guildhall, Mint, 
Clockinakers' Company, Foundeis" Company, &c. In 17&8 and 1759, 
a Parliamentary Committee was named to look into the standard. 
This Committee had a standard yard, and standard troy pound, made. 
In 1765, bills were brought in for establishing new standitrds, but fell 
to the ground. This Committee wished to use the pound troy instead 
of the pound avoirdupois* 

In 1779, Lord Swioton tried, but fruitlessly, to get the English 
staodaids used to Scotland, as agreed in the Act of Union. He wrote 
a book upon this matter. 

In 1798, Sir George Shuckburgh Evelni made further enquiries into 
the state of the sUndards, which he puUisbed in the transactions of 
the Royal Society. 



Before this, however, the Rer. Dr. George Skene Keitb» who hi 
laboured on the matter for more than thirty years, wrote a pamphlet i 
1791, proposing ■) decimal system of weights, measures, and monit 

In 1795, the French, in their revolutionary madness for sweeping" 
away every old law and custom, decimalized every kind of weigbt, 
measure, and money, on a plan which is called the metrical systpcn, 
its first unit being a metrf, the ten milliouth part of a quadrunt of 
the great circle. The French supposed they bad laid their system 
on a nuturil and plain basis; but after inrestigations have left this & 
matter of doubt. 

Our brethren in America had already adopted the dollar as theii 
money unit, and divided it by tens into dimes and ceuls ; but tbej 
have kept our weights and measures. 

Wilh the year 1800, a new agitation began for a change bet 
Professor Playfair and others wanted to have the French system, 
happily they did not succeed, it was soon found that the Frencl 
metrical system, having no fellowship with the old system of weight 
and measures, was not followed by the people, who could not be miitdl 
to understand it ; and the end was, that while the pure metrical syster 
was kept for scieotiBc purposes, it was for popular purposes provided 
with old names, and was called the '* usual" aystem; thus a double 
metre was called a toise, a third of the metre was called a fuol, a bail 
kilogram a pound, an eighth of a hectolitr* « bushel, and so forlii 
This was fully established in 1816. 

In 1813, a Committee of the House of Commons was named, who' 
published a report, and in 1S18 a Royal Commission was named for 
weights and measures ; under which, reports were published in 1819^1 
1820, and 1821. In 1824 and 1825 acts were passt^d, which nameif' 
the standards, called "imperial standards," which abolished all Ic 
weights and measuresi. and reduced the number of standards. 

The greatest evil attendant upon the "imperial" measurement tl 
that the new gallon is madi* to contain ten pounds avoirdupois weightJ 
of distilled water, whereby the size in cubic inches is 277.274, giving Xi 
number most inconvenient for calculation. 

In 1B21, the American legislature took up the subject, and a mosf i 
valuable ri'port was drawn up by Mr. John Qiiincy Adams, afterwards I 
President, who was in favour of the French metrical system. Noi 
important result has, however, been achieved in America. 

Professor Robert Wallace, Mr. John Wilson, of Thornley, nndothei%^ 
proposed modifications of the English system, and published p.impb> 
lets upon it. In 1831 and 1832, General Pasley publislied a work 
suggesting a new standard and a decimal system, which be further 
carried in a second edition, publi»h<^d in 1834, and which for tbe 
labour bestowed upon it, is well worthy of being read. He pro- 
posed as a standard a fathom of the thuusandth part of the nautical 
mite, which he adapted to the present systems of roe.isurement, with« 
out causing much change in tbe value, though he introduces many 
new terms. His remarks upon tbe modes of measurement now ha use 
are purlicuLirly valuable. 

Mr. Babbage has been another labourer on this subject. 

Since thene, Professor De Morgan has repeatedly brought tbe deci- 
mal system before the notice of the public, and bus written upon it. 
We have likewise made some remarks in a former volume of the 
Journvil. 

In the present session, the Chancellor of the Exchequer, having been 
questioned by Dr. Uowting, has agreed, as a Eitsl step, to coin a two* 
Bhilliiig piece. 

However desirable it might be, in a theoretical point of view, loearry 
out forthwith any given system, experience baa fully sbowo in Franre, 
that the only practicable way of gettingao efficient uiid workmg systeno, 
is by conf«.>rming, so far as possible, with existing institutions and the 
habits of the people. The French " metrical" system has become 
the " usual" system, and as such works well, while most of theoretical 
advantages are already obtained. It is in conformity with this expe- 
rience that any attemfits must be made in England, and indeed tliis is 
pretty commonly allowed; although there are many differences of 
opinion es to details in carryit g out a d^^cimul system. 

The great difference is as to (he uitits and standards to be adopted* 
It has been assumed by some that n natural aud invariable standard is 
to be looked for, which can always be referred to ; and the measure of 
a degree of the meridian, the length of a pendulum, a quantity of 
distilled water, and various other such standards, have been proposed; 
but the attempt is perfectly fu*.tle, for there is no such natural standard* 
Captain K:Uer's imperial gallon is just as good a natural standard as 
the Freiich metre, and it resolves itself into this — ttiut all such units 
are arbitary ; and that therefore, instead of inventing a new arbilrar/ 
unit, it is better to adopt an old arbitaryunit. 

Whatever weight may have been at one time given to the French 
metrical system, it can no longer be allowed, for it is found not to rest 
on a natural standard, while tbe French have failed in enforcing it* 
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Thrre it no retson either whr we thould adopt the standards of an 
inrerior people like the French, when our own, adopted in our vast em- 
pire, and bjr our brethren Id the United States, of themselTes lecnre a 
wider adoption. 

The introduction of a decimal 178160 must be in conformity with 
existing units, and it must be gradual. The first thing certainly seems 
to be a reform in the roiuage— and this is determined upon, the pound 
beii^ taiien as the unit. 

It need scarcely be said in these days, that a decimul system would 
diminish the work of children in learning arithmetic, eivin^ them 
time for other pursuits; it would diminisn tlie worlc of grown op 
people in reckooing; and it would eo4ble all r.inks to do what they 
eunot now — to reckon properly; the moral results of which may be 
expected, so far as prudence, economy, and foresight are concerned, 
to be much greater llun any otiier. 

The poand being taken as the unit, its tenth is the new two-shil- 
ling piece. The worth of this is about the s.ime us the rupee, and it 
is to be lioped that the two will be made to agree, so th^t our Enst 
Indian currency m<iy be uniform. The half-sovereign remains for a 
half-pound or five-tenths ; the crown for a quarter-pound or twenty- 
five hundredths : the half-crown will, in all probability, be superseded ; 
bat while it remains, it causes no interference with a decimal coinage, 
having a defined value. The shilling is a half^rupee, the sixpence a 
qoarter-rupee, but the fourpence is un anomalous coin, and it is to be 
hoped will be withdrawn from circulation, so as to leave room fur a 
new groat or Imodreth of a pound in silver, wiiich will be the tenth of 
m rupee and fifth of a shilling. It has been well observed, that a very 
little change is involved in leaving the copper coinage, making the 
penny five thousandths or four thousandths; the halfpenny two thou- 
sandths, and the farthing one thousandth. 

The effect would be that the decimal monies would be a pound, a 
mpee, a groat, a farthing, leaving the others as conventional monies, 
as the crown, half-crown, and groat are now. 

A change in the coinage is indispensable in reference to a change in 
the weights ami measures. It is a matter of convenience now, parti- 
cularly with women, to reckon by the unit, half, quarter, and half- 
qoarter, the division by halves being one of the simplest arithmetical 
operations. In effecting any alterations, while a full decimal scale is 
given on a measure, the unit can be divided by halves, quarters, &c., 
on the other xide, a* is very common on rules and scales. This is a 
mere detail of the rule miker. With a change in the coinage the 
reason for a duodecimal division would drop, for a foot or a pound 
divided into tenths would readily answer to the parts of a rupee or a 
shilling. 

In loni; measure the great dispute is, whether the unit or the foot 
shall be taken as the unit. If the foot be taken as the unit, it will 
cause little disturbance of the small measurement^ but it will in- 
terfere with all the larger measurements. The mile mutt then be a 
mile of 5,UUU present feet, instead of 5,2SU ; the chain will become 
fractional, and so forth. 

If the mile be taken as the unit, it will be divided into 1,000 fathoms, 
and 5,000 feet, or ten furlongs, one hundred chains, one thousand fa- 
thoms, ten thousand links, one hundred thousand half inches. The 
foot will be ten inches (to the present inch as I'Ooti to •833), and one 
hundred hundredths. The s(]U.ire mile would be divided into one 
hundred squire furlongs (of G'4 acres each) 10,000 roods of square 
chains, and 1,000,000 square fathoms. 

With regard to weight, the choice is also disturbed between the 
pound and the tun. The puund, however, appears preferable. The 
pound w(-ulu be of ten ounci^s, one hundred drams, and one thousand 
grains; and the rising scale would be a cwt. of one hundred pounds, 
a last or load of one thousand lbs., and a tun of two thousand lbs. If 
a load of l,00>ilb4. were used forthwith in calculations, this would 
Tery much simplify matters. 

As to liquid and dry measures, there are still greater discrepan- 
cies, but it appears desirable in all cases to employ the lb. or cubic 
foot, in preference to the gallon or bushel. 

In conclusion, it may be observed, that it is particularly desirable 
that engineers and surveyors, who have so much to do with measure- 
ment and calculations, should at an early period direct their attention 
tu this sutiject, particularly in reference to a choice of the units, as 
lliey will, thereby, very much advance the progress of legislative 
measures, and secure iheir conformity with the views of practical men. 



THE GERMAN OVERLAND ROUTES TO INDIA. 

The contest carried on, of old, between the seven cities for tbe honour of 
Homer's cradle, cannot be fiercer than that for tbe Indian rente tbrongh 
middle Europe. As, however, that over the Lnckmanjier pass (Lncas M^or 
of tbe Romans) has attracted some notice, we shall briefly advert to it. It 
is now two years since Colonel Laricca,of the Piedmontese lenrice, made tbe 
necessary studies and measurements, which were laid, in 1845, before the 
Company of Turin. He then proceeded to the northern slope of the Alps, 
while Inspector Carbonazxi surveyed the southern parts, aud made levels and 
planimetric charts of the whole country, from tbe valley of tbe Testino to 
the lake of Como. 

In July and August last, these surveys were continued by tbe two engi- 
neeis, and to which the services of Capt. Ricci, of tbe Piedmontese corps of 
Engineers, were added. All of them co-incided in the opinion, that the 
valley of the Crintalliaa wu the fittest point to cross the Rhetian Alps. A 
superficial glance at the charts pabliihnd in the Stuttgard Eueniakit-ZeituHg 
convinces one of the Isbour, at least, bestowed on that survey. 

The plan of the route to be traversed, shows especially that the 34| Ger- 
man leagues to be laid over with rails, presents no insurmountable dilBenl- 
ties, and has only to pass one valerwajf, while the Trieste line bas to pass 
fonr. An extent of 23^ lesKues of that line — viz., that from the Boden 
See to Sunhein (in the Rhine vslley), conjointly with that from Pro- 
giasea to Locarno, is quite adapted for being passed by locomotive engines. 
A distance of 6^ leagues, however, detween the above pointi, is very mnnn- 
tainous, and could not be passed but with gradients of 33*9 to 49*9 in 
every 1000. Here, therefore, stationary engines are to be used — unless, 
indeed, some means should be devised for using the water-power, so abun- 
dant in these Alpine localities, for that purpose. But even if that spaea 
should have to be gone over with the aid of animal power, or on an ordinary 
road, itill the distance from the Langen to the Bodensu (239,435 metres), 
could be travelled over in 9 hours, — a great dispatch, indeed. 

Another difficnlty, not to be passed over, is a tunnel of 5,200 metivs in 
length ; but as it could be driven through the main rock, without embank- 
ments, the engineer thinks lightly of it. Pits, certainly, there could be none, 
except at the two ends of the shaft, u an enormous mass of rock overlays 
tbe projected tunnel. 

The difficulty of passing this line in winter (here 8 months out of 12), is 
alleged to be obviatitd by oivering the places likely to be overspread by ava- 
lanches or drift snow with galleries, as has been done on the SpliiKa, tbe 
Sit. Bernard, &c. While, in fine, this line will have to cope with difficulties 
of troublesome earth- works, and require every aid engineers can afford— ^s 
abundance of stone, timber, &c., may be considered as some compensation. 
If the Alps are and con be pa«sed, this line seems to present the easiest 
access from Upper Italy and Germany, while also tbe Sardinian government 
ii undertaking important works for the improvement of the now free port of 
Genoa, and the railway thence to Arone, which will be completed in I8&0. 
At any rate, an important rival to the Trieste route has sprung up in that 
over the Luckmanjier — although both, perhaps, are not worth the old Mar- 
seilles route. 



THE LONG RANGE. 

Speech qf Lieut.-General Sir IIowaro Dooolab, Bart., M.P., on Lord 
Ingestre's motion on .Mr. Warner's alleged diteoverUt, July 13, 1846. 

If any one doubts that the " long range" is a gross quackery, we 
lecommend the perusal of Sir Howard Douglas's speech. Mr. War- 
ner lias said a great deal about olBcial persecution, but we understand 
it now in another sense. Here is a gallant general, a highly accom- 
plished member of his profession, forced to undertake a most un- 
pleasant public duty, as a commissioner of enquiry into this *Mong 
ringe," and he is obliged to get up and defend himself in parliament, 
and to publish his speech, by way of making a kind of weapon against 
any future attai:ks. Sir Howard's exposure ol Warner is complete, 
while his prufessional remarks on explosive power are very interest- 
ing; and as the subject is very little niidiTstood, we shall take the 
liberty of making a few extracts from the speech aud notes. It will 
be observed, that before receiving any intimation as to the nature of 
the invention, Sir Howard Douglas expressed in the following speech, 
tbe opinion that a balloon was the essential feature of it: — 

■' Mr. Warner asserts a power which sets the most important laws of 
nature at defiance. Graviiation, by which tUe system of tbe universe is 
maiDtained— resistance, by which some of the most benign purposes of 
Providence are accomplished, are nothing to Mr. Warner. When Culonel 
Chalmers, a meiut>«r of ihe late commission, cautioned Mr. Warner of the 
prodigious powers of resistance to his long range, he exclaimed, * Wfao 
can frame laws to govern a force whii-h has never before been heard of— « 
force a hundred times greater than that of gnupowderl' More was urged 
by tbe colonel, but, as he says, Mr. Warner was too dogmatical tu teasuu 
with. Who can frame laws tu control such a force as Mr. Warner 
imagines? Wby, the Almighty Maker of the universe It is prs- 
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ctBely brcaase Mr. Warner's allp^^d projectile force i«. B5 he tayt, ■ hun- 
dred tinieK {freatpf than that of Kunpowder. Ihnt it would be met by a 
il«si>tjn^ Turce (greater io ao iocrea»ed ratio, by which ihe projectile would 
[be opponed, controlird, and rfdaced to ninderale velocities and Itniiled 
Ivangpii. He possess in gonpowrlergrealer force than we require. We ri-ject 
[the random use of it (o ^ain accuracy. The power by nhich one of the 
f'Clifla of Albion was reeeally blown into the sea, and the Royal Geor);e out 
lof it, is mure than adeqaata to any, that war requires, or can be used with 
: advantage in projectitt- s. ....... The greatest range that ever yet has been 

atlaiDe<l was by the mortar or howiixpr, the troplty that now stands in St. 
Janea's Park, which threw a shell filled with leml about three miles inlu 
CadiE, but with such raadnin efTect, as to du little or no harm. 

" By uiiug the denier metal, lead, that range was procured, and the mo- 

mentnm of the shell, to filled, aticrincnted. A Britiih 13-inch shell filled 

with lead discharged from a mortar with the full charge, may be projected 

About as far as the CsHjz mortar threw its shell. I do not say that greater 

inge« may not be attained. . .... No gresi increase, even of random range 

'could he obtained, by inrreatine the magnitude of the gun to almost any 

siz«. And even then it would be a random range. My life has been 

devoted in a great degree to matters of this kind, and I assert, that it is 
physically impracticable to procure a ranj^e of six miles hy any projectile 
force. iMr. Warner first asserted, that his long range was not a projectile, 
he hat since asserted that it is. But it may be a balloon, or a kite : if so it 
is old, and nothing worth. (It was proposed during the threat of inraaion 
in the late war, to endeavour to destroy the Boulogne flotilla by such agents, 
but this was laughed at. It is well known that Sir VY. Congreve proposed 
to destroy towns and forts hy the aid of kites. Tliey were to be made of 
canvas, and of a verylart;e size, so as to be aide to carry very great weights. 
When til kite had reached its place of destination, and stood over the de. 
voted fort, camp, or ship, the shell was to be dropped into the midst of the 
place or vessel.) It may be a compound of projection and propulsion. This 
wflre still more ridiculous. 

" I do nol dwy that .Mr, Warner may have hit upon some explosive com- 
pound more potent than gunpowder, and some improved mode of causing it 
to explode, either by n)f<:hanical or chemical action, l>ut as to the modus 
operandi, so far from there being ntiything new in Mr. Warner's process, I 
hnld in my band a work published at Paris five and twenty years ago, — 
' Memoire sur les Mines Flottantrs et les Petirds Flottans, ou .Machines (n> 
frrnales Maritime»; par Monigery, Officier de Marine,'— containing a history 
of many different modeit of hlnwink( up ships hy marine fougasses from very 
early timei. This work has for its frontispiece, the destrun-tion of a vessel 
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' Memoir* sur le* Attne* Floitan-n n ii-i t ; inrrtt Flotuns, ou MitchioM Infemalea 
Uarltlmrii V*" Mtiiit^vry, Ufficicr de Marine.' 

by an invisible shell loaded with gunpowder, which did its work more effec- 
tuslly than in the case of the John u' Gaunt. Mr. Montgery details in this 
work, different processes for blockading vessel* in bays or barhnurs, by lay- 
ing down *turpilles a ligne d'accouplcment.' across their entranLT>, tluai* 
lotpillea bring made invisible by beint: retained beluw the surfac«? of tin; 
^/-jf /^jiorAo/// aad connected with each other by Imcs, so thai itu vessel 



could pass, without coming in contact, either with a torptlle, or with lb« 
line connecting one with another, causing both to collapse, etrike the vessel, 
and eiplode. Mr. Montgery likewise details the process by which a vessel 
in chase of another may be destroyed by the use of two torpillei, connected 
Io each other by a line, — ' Vessels of all sizes, but above ail ^team-boata, 
may make use of thesa torpilles connected with each other by lines. A 
vessel may even sink another by torpilles connected with each oilier by lipea. 
Vessels or boats chased by superior forces, may deliver theniNelves from their 
euemiei, by throwing iuto the sea one or more of these mines duttairtea 
connected with each other. The operation of shutting up ao enemy's port, 
ought to be executed at night, otherwise the enemy having knowledge of ii. 
would euily frustrate the attempt.' 

" It were easy to adduce from Mr. Montgery't work, and many other*, 
abundant proofs that there is nothing new in the proposition for submarine 

mines, as suggested by Mr. Warner We find the following in Pepy't 

Diary : — 

" ' In the afternoon come the German de KnufQrr to discourse with in 
■bout his engine to blow up ships. We doubled not Ihe maitrr of fact, It 
being tried in Cromwell's time, but the safety of carrying them in sJiipa. 
But he do tell us, that when he cutues to tell the king tiis «<?c(et, fur none 
but the kings successively, and their heirs' (to tbi» .Vtr. Warner adds prime 
ministers) ' must know it, it will appear to be of mr danger ai all. We cua- 
eluded aothiog ; but shall dt«cour»e with the Duke of York lo-morruw 
about it.' 

" To these I may add an infinity of names mentioned .by Monsieur Mont- 
gery from the earliest times. And in our own refer to tiuilinid, 17H7 ; Tor- 
pedo war and submarins exploilniis, by Rnberi Fultou, Fellow of the An**- 
rican Philosophical Society, and of the United States Military and Ph loto- 
pbical Society, New York, 1810 ; De la machine infernale roariiiiue, pu de la 
tactique-oflfensive et defensive de la torpille, etc. pur M. K. Nuoez lie Ta- 
boada, etc Paris, 1812 ; Cult, see New Yoik Weekly Suu ; Monsieur Jobari, 
of Brussels, &c. &c." 



I.MPORTANT EXPERIMENTAL TRIP. 

Oa Thuraday, May 13tb, there was a grand day with the steatu tta^y i 
Woolwich, Ihe Lurdti CommisAioiiers of the Admiruliy havinfr ordertrtl 
experimcoiul (rip with nil the steam-vessels at that sltitiou which vrerv lo i 
state of sufficient forwardness for the purpose. The vesgelDori|;uially ap- 
pointed lo compose the squadron were, the Amphion, :t(j guns (3()U horse- 
power) ; Sharpshooter (iron airew »t.); Rifleman (wooden screw at.) ; 
Minx (iron screw »t.) ; Teawr (wooden screw st.) ; Growler (st. sloop); 
Kite (st. V.) ; and Princess Alice (iron at. packet). Owing to th« arritnge* 
uieut^ being incomplete, the Sharpshooter aud Rifleman did not join the 
squadron. Between nine and ten o'clock the Lords Coumisi-ionera arrived. 
At ten minutes past eleven the sif;nal waa given from the Black Eai;le tu 
ioostf from moorings, aod in about ten miaulea the fleet started front Wool- 
wich lo the futluwiug order : Teaxer (screw) leading the way, followed by 
the Amphion, Monkey, Black Ea^le, and Kite, and in this order Uiey pro« 
ct-edtd down Woolwich Reach,, and up the gmlleoos. The Amphioo was, 
of cuuree, Ihe principal obj(>cl of iuiereat, and upon testing her speed, it 
waa found that with the enginea making 45 revolutions, and wnb her jib 
set, her ralf of speed iJirough the water was 6-8 knuls. The Tenxer proved 
to be the slowest boat of the Iteet. lo Half May Ri>ach the Black Eagle 
put on her full spend, aod ^uon came up to the Amphiou, and theu reducing 
her rogineB lo tialf «pced, she kept within Itail of the Amphion during Iba 
remanidiT of the criii«e. Their lortlships, who touk ibtir MAtion uu the 
piitlUle-ljox of the Black Ea^le, with Sir J. J. Ciordon Bremer, paid eape- 
I iiil atteutiou to the Amphion, Hud signalled lo hoist the spnuker sad, tlie 
wiiitl theu bluHingstitl'trom theHOUth-eaal. The lug wusa^Kiu ihrowu uwr- 
boHrd, and the speed with ihe engines at forly-seven revolutions proved 
to be 7 6 knulB. When the squadron reached Erith, the Mins, which is 
a fastfr bo«il than either the Amphion or Teazer, soon headed the fleet, 
ill)' Amptiioa holding ao htr way, with Ibe Kite ou her larboard, and the 
Klack Eagle oo bar dtarbuard, quarter; the I'eaxer a considerable distauce 
and-ro. and the Growler (which bud been detained at Woolwich) juat 
bearing in sight, Tbe »quadrou pitssed Erith at a quarter-past tv^clve, 
and A signal waa then huisied from thr; Admiralty ynchi (Black Ea^le) lo 
put on mure sail ; an order which could uot then (le cuiiiplieJ with, as tbe 
wind was unfavourable. lu Long Reach, the speed ul the Ainpbi'>a WkS 
tried at iht) measured mile, whici» wait dune lu 8 miu. 52 sees., tbe tide 
having juat ebbed ; thia gives a rate of speed equal (uli'iDC knots, or abuut 
S miles, witii the eogioe^ aiakini; 111 levoiutious. As tbe squadron oeared 
Ureenhithe, their lordships bourdciJ Ltie Aniphioa, aud orderrd all sail lu 
be set. Tbe spanker, Jib«, aod topsails were theu oet, and this veaaci, 
under the conjuiat influences of wtoil and steam, careered rapidly on her 
way. The Cirowler, which had cuutinued her course at full speed, here 
overhauled the fleet, aod passing tlie Amphtoti to port, took up her stution 
a.>i the leading steamer on the slarliuard side. 1*be squadron ittttod uo 
through Sea Remh, whtrtf the full optratiuu of both wind auU iiile was 
felt, and here the log i^ave a Bj<>-ed of lu knots. Having rcAclud the 
estuary of the Thames, their lordships aignitifd their wish to returu, aod 
the Amphiuu wa^s brought rouud with great celr-ni>, and they eml>urkid 
at once uo board the Black Eagle, it may be as wcU tu state that this is 
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the inl tiae the axperimntal triab with the Arapbioa bare proved soc* 
ecMfal. Ib all forai«r trials the aaecess wai nott incomplete, ibe engines 
wonld leaicely work for half an hour withoat stopping, owing to the 
canraai collapsiog. Metal vaWes baTe now, on the recommendation of 
the mnthorities at Woolwich been adopted, and the result has proved in 
the highest degree saiisfaciory. A correspondent says — " considering the 
Kreat siae of the Ampbioo, and that her auxiliary engines are only of SOO- 
horse power, a very small proportion for ■ frigate of S6 guns, ber progrevs 
IhroDgh the water was surprising, and leads to the belief that she will 
prove one of the most serviceable vessels afloat." She carried with her 
in Ibis cruise, all her guns, with stores, provisioos, and water, for three 
Bontfas, and a large supply of coals. 



NOTES ON FOREIGN WORKS. 

Alpmt Yitmtm and Tritttt RaHwy.—T^it line, from Cilly to the end of 
the Saon valley (14 English miles), has been juit completed, snd ranks now, 
by the skill employed thereon, as well as the great beauties of Alpine 
ieenery. amnnpt the most remarkable objecti of Styria. The bridge, in 
fiae,wbieb has been thrown across the Saun (near its confiuent with the 
Save), is the culminating point of the whole work. Conformably with the 
difieolties presented by the ground, it consists of an oblique arch, whosecircu* 
lar opening is 100 cubits. The three minor arches will have a span of 
11 cobits in the light, their height being 40 feet. The construction of the 
proteetipg dyke was accompliabed by iron ban being screwed perpendicn* 
lariy to the roek.bed of the Saun, on which bars the piles were planted. 
The difflenlty of Alpine ground ma^ he guested from the fact, that from the 
wateriDg place of TiifTer to Steinbiiicken (a distance »f four English miles), 
the eratenkments of the road amount to 12,000 cubic kiafier. M. Pico, the 
engineer, is much prsised for the choice of the most solid materials, and 
for the solidity of the works. The Bath of Tiiffers wu known and 
resorted to by the Romans. 

Grntt Comthuutal Railway Unet.—k joint meeting of the directors of 
the ditferent lines forming those from Vienna to HamHurg, and Vienna to 
Stettin — the first 140, the latter 125, German leagues (15 to a degree), have 
met at Berlin, and concerted a pisn, by which the first diitance can be ac- 
eomplished in 44 hours, and the latter in 40 hours, either going or coming. 
The train will leave Vienna at 7 o'clock, p.m., arrive next day at noon at 
Brealan, where it will stop four hours ; start at 4 p.m., and arrive at 5 a.m. 
«t Berlin, whence it will start for Hamburg or Stettin at 7. It is stated, 
that the Berlin and Magdeburg company wish to purchase the interest of the 
Magdeburg and Leipsig line, st the enormous interest of 250 per cent. ; but, 
however foresighted the plans of the company may be, it is pretty well ac- 
knowledged now in Germany, that over-speculating ought to be rather called 
iwrfw-apecBlating. 

JUgmimtknt and Dnitu^ qf tk» BMhu!.^ kfter the terrible disasters 
which the overflowing of this river caused, last yesr, near Vaduz (Switzer- 
land), snrvejrs and plans for the above purpose have been made by Colonel 
Lanicea and a numlier of Swiu engineers. According to this plan, an area 
of ebont 5,000,000 square klafters (cubits) of arable land could be gained 
in this spot, hitherto considered most barren. 

^muMk Aireey*.— The activity which reigns in some departments of Spa- 
Diah science and industry, is fairly exhibited in a gigantic chart just pub- 
lished—'* Grsn Mape de la Itla dr Mallorca." Its dimensions are 67 inches 
(pmfyadet caatetlantu) by 52 inches. Its detsil of ports, bsrhonrs, bays, and 
other features of the islsnd of Majorca, are accurately rendered. 

Sruuel$.—''U. Peter Dahrren, merchant of Cologne, has been intrndnced to 
the king, for the purpose of laying before his majesty his new plan for pre> 
venting accidents on railways. It consists of an ingenious plan of suddenly 
detaching the engine from the train, and bringing it lo a stand stilL The 
inventor intends, also, to have bit discovery tested in other countries. 

Littrary and Art Property in AuMtria. — An imperial decree has been 
lately published on this subject — the purport of which is consonant with 
ainailar regulations enacted previously by the Emperor of Russia. The copy- 
right for any idesi property {ideate Eiffentkum) lasts during the lifetime of 
the anthor or artist, and thirty yrars, in the main, after his death. Foreign 
(not German) works are treated according to a standard of " material reci- 
proeity." Austria hu not joined the Anglo-Prussian convention of literary 
and art property — but Saxony, Hanover, and others, have. 

The Fotail Sea-Serpent. — Dr. Koch, who brought to this country the 
Missourri mammoth, exhibited in Egyptian Hall, has alto discovered in Ame- 
rica the fossil remains of an ophidian animal of immense size, nhich he calls 
Hydnnrekot. It possesses a vast number of very large vertebrae, and is the 
most extrsordinary specimen of the so-cslled antediluvian creation extant. 
It has been eihibited at Berlin, and the king has given orders to purchase 
it, notwithstanding Dr. Koch requires an extraordinary price for it. 

Dramaye of Land in Dalmatia. — The valley of the Narento (Narona of 
the Romans) was one of the corn- depots of antiquity, but now presents 
Bothiog hot a snccession of unwholesome bogs and viilds, to which the at> 
tention of government has at length been awakened. M. Matteis has been 
diKcted to examine and report on the legnlation of the river Narenta, the 



most considerable between Trieste and Greece. It forms a delta tt its em- 
bouchure, and its innndations have hitherto spread at random, and the 
mould being best retained between the coppices of vineyards, merely served. 
to increase their fertility. M. Matteis proposes two different systems — first, 
the so-called bonificazUtne per eedimenio stresm or warping, similar to the 
old Egyptian method, by which, during the floods, the water, Impregnated 
with alluvial soil, is directed to snd retained in snch places where it is most 
required to elevate and fertilise the soil; secondly, by the usual method of 
dykes and channels. The first plan is, obviously, the best, as no land is lost 
by the cutting of canals, &c. ; but the expense is very great. Thus, most 
probably, the second plan will be adopted with the Narenta : one of the 
principal reasons for its adoption is the attention here paid to the rearing of 
the silkworm, and as the mulberry trees attain an eztraordinary size (some 
being 15 feet in circumference), it is proposed to plant them along the canals, 
and thus strengthen and solidify the consistency of the soil. 

AuMtralian Aniiquitiee. — Although this title may sound somewhat anomt* 
Inns, we have usumed it deliberately, — as it can be proved to evidence, that 
as soon as man transgreues the limits of animality, be becomes a moaiiJiien- 
f«/ being, if we msy so term it. Although many other criteria have been 
assigned to the idea of humanity (speech, using of instraments, &c.), yet it 
is, after all, art of some kind or other which marks the limits between brutes 
and human lieings. In Australia, a continent of extremely novel formatton 
and dvilisation, these art-traces csnnot be but very faint — still, they exist. 
We count amongst them those native roadt, as they sre to be met with in 
many parts of New Hollsnd and Tasmania ; and avail ourselves of some 
notices derived from a colonial publication : " Our savsges know of no rule, 
no system, except where they are ahsulutely forced to retort to it. In their 
wanderings through open plains, they fullow, even if their numbers be con- 
siderable, their own fancy ; but, if any locality, which they have to pass, 
presents any particular feature — for iuttance, is encompassed by swamp, and 
the like ; then, as a matter of course, a certain direction is given, and must 
be followed. This is the resson why regular roads (paths) of the Papuaa 
are rather frequently met wiih. Such are to be found on the coal-sandstone 
rocks between Botany Bay and Point Haking ; hut the mo»t remarkable are 
in Byron's Vslley, Australian Alps, where the wsndering of tribes of several 
hundred person*, hu worn off the sward of the soil, and even impressed the 
granite underlaying it. From these to the LIsma roads of Mexico and Peru 
is but one step. These paths are the only biktorical monument which the 
Papua leavei behind bim — if we except, perhaps, large accumulations of 
oyster and cockle shells, near the sea shore ; and which, as some instraments 
to open them which have been found amongst the heaps testify, have been 
thus accumulated by these people frequenting and feeding at such places for 
a series of years. Transgressing from these aboriginal antiquities to Euro- 
pesn ones in the Australian colonies, we presume, that a freestone slab above 
the duor of one of M. K. Campbell's warehouses in Sydney Cove, engraved 
with the date of 1802, will be once valued as the oldest inscription of the 
kind in Polyneiis." 

Her Majesty and ike Royal Consort'e Private Art CoMre/toiw.— Un- 
ostentatious as many other of the Queen's endpavonrs at general im- 
provement — the establishing of an especial school for the children of the 
domestic household and the lahouiers at the royal palace, and other acts— 
the art collections at Buckingham Palace and Windsor Castle are also judi> 
ciously, yet unceasingly, increased. As the sovereigns of this eountiy, for- 
tunately, do not possess the power to drew on the Treasury for any amount, 
their collections do not consist of bulky and costly tpecimens— but of a 
number of select snd clever engravings, drawings, niinistures, die., which, 
vhile they plestantly and worthily occupy the leisure hours of the royal 
couple, will serve ss early incentives lo their growing-np family, and at a 
future time (be it a remote one) merge into the general stock of the coun- 
try's art-trophies. 



NOTES OF THE MONTH. 

The new Roman Catholic church in St. George's Fields, by Pugin, baa 
been advertised mh open lo the public. 

The Royal Inhtitule of British Architects have published a copious cata- 
logue of their library. 

The great east window of St. Peter's church, at Sudbury, is being re- 
stored by Mr. Sprague, of Colchester, at the sole expense of Dr. Maclean. 

The Bishop of Norwich, at his last visitation, made some very strong re- 
marks against pews, and expressed his gratification that hiscaibedral whs 
now thrown open throughout to all claHses. 

The improvements in Durham Cathedral are making most satisfactory 
progress. 

There has been an unfortunate accident on the Shrewsbury and Chester 
railway, by the falling in of a large viaduct bridge, by a train being thrown 
into the river. 

The great tunnel for the new station at Liverpool, and running from 
Clarence Dock to Edgehill, has been begun at the surface. 

A beautiful iron steamer, named the Oberon, was last n ontb sent ont 
from the yard of the Mesan . l^ennie. She ia of 050 torn, tuid XOOhorse 
power. 
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Lmtdon, Brighton, and South Coaat Railicay Compamif. — The directors 
hHving decided upon the competition designs fur the lern»inu« at New- 
hMven. have awarded the premium of £tt>0 tu Measrt. J. W. and W. A. 
I'apworth, uf Carolinv-i^treet, Bedfuids/iuitrc ; aad thut of £60 to Mr. 
M«rtin hiuiely, of Liower-ittrei-t, Bed furd- square. 

The Jlariover aad Harburg railway ha« been opened. 

Tkr Croi,ilon Atmaxpherie System. — The Croydon Atmospheric Railway 
15 ut an end ! At a Buitrd a>eclii>g on Tuesday, Mity 4. it was deteriniaed 
that the line «lii>uld be shut up ; and this was done forthwith. 

PrerentioH of Oxidation uf Melalt. — A correspondent of the .Wini«g^ Jowr- 
NiW, aay» — '' 1 huve been led to adopt a simple method of coating metala, by 
the agency of Hu acid, so as to secure ihcm most efficiently from the de- 
tcrioratiug iufluence of oxidation. The article lo be coated ia tirst dipped 
io a dilute acid, coinpoied of two parts sulphuric acid aod one nitric acid, 
in nine parts water. After immersion io this solution, ihe article is to be 
washed io clean water, and then allowed to drain ; aod so jiion as it ap- 
peant to be dry, it i* lo be brushe<l over w«ih copal or Uc vaniiRJi ; tl>e var- 
nish Bttaclies itself lirmly lothe ucidutnted surface of the metal, nod never 
jK-els otr. The best spetips of vMrni»h for this purpose i« prubat>ly copal, 
lo which is added a Utile litharge. I have subjected sheel-irua thus treal- 
eil to the continued action of sea water for several months, without its sus- 
((•iniiis; any injury. It is, perhaps, worth while for ship owners to eoa- 
•ider whether a considerable economy would not result from the appltca- 
tiuo of this method to the copper shearing of ships." 

Sawimg Engine. — At the Itoyiil Institution, April 16, Prof. Faraday 

called (he attention nf the members to a working model of a sawing-en- 

gjoe, iDVeoted by Mr. Couhrau. By ihts engine woo<l can be cot into 

iCurvea of double currature (i. t , curves in two planes). This is effected by 

^Ikesnw being mnde to luru on a vertical, while the wood is turned at the 

aame linte on a bori^-oulal, aiis. 

tii'Cfnt Deprfntiona in the Land. — A paper was read at the Geological 
Society, Feb. 'i4, b> J. Smith, E»q., on the abo^e subject. Mr. Smith 
t(i«es the result of carelul meaiiurements of the sea-level above the pave- 
Dient of the famous Temple of Serapis near Pozzuoli. These nteasure- 
imentH, made ladepeudeutly in the years 1819, 1820, \iii», l§43, and 1H45, 
by Mr, Smith, I'rof. Forbes, and ihe Chevalier Niccolini, aJl conspire lo 
prove a geolie subsidence of Ihe land on which the temple stands at a rate 
uf alKiut one inch annually. Mr. Smith cives other proofs of the encroach- 
Rietita of the sea from an engraving in the " Vera Aolichita di Hozzuoli," 
published at Rome in Itifl2, where (he churches are represented as iuter- 
veuing between the three colunins and the ten. These churches are 
washed away, as well as two sea-walls, built onr within the other for the 
protection ol tiie road. Mr, Smith then gives a variety of proofs, histori- 
cal and geological, of the subsidence of pans of the coast of Norroaudy, 
Brittany, and (he Cliannel Islands. The slumps uf trees are seen sUud- 
ing in ihe sea, in spots where, at high water, the sea is 60 feet deep ; and 
Mr. Smith has ascertained, from MSS. of the ninth century in the Library 
of Avraneht-s, thut tlie.se forests were tranquilly submerged atroot that 
period. Mr. ^nllth iilso sti»le.s, on the aulhonty of Capt. Martiu While, 
B..N., thai on the coast of Normandy, lines, evidently arti6cial, and appa- 
reotly stone walls, arc teen under water runniug out to aea, and that the 
lead io sounding on that coast frequently brings up fragments of bricks 
and tiles, Mhich he is cuoviuced are the ruins of submerged buildiugs. 

[Hectrical Musical iiittrument. — At the French Academy of Sciences, 
M. Fromeol presented a iilile electrical instrument, with a vibrating blade 
yielding a sound. It i$ composed of a small eJeclru-niat^uet of iron, the 
coniacl of which oscillates between one of the pules and a atop against 
which a spring causes it to bear. An electric current, introduced into the 
apparatu.o, pusses by the cootact in iron and the elops iti amh a way that 
the circuit is cut ulT when these two pieces are separated. This last effect 
takes pldce when the wire of tlie umi^net is interposed in the circuit ; for 
it then attracts the contact which, in abaudoning the stop, interrupts the 
flow of the curreui. The oiHguetic power then ceases, the iron blade 
puiihcd by the spring returns to strike the stop, and again closes the cir- 
cuit. A new magnetic power is again given, and again checked, and all 
tht^ with great rapidit), so as lo cause severul tliousaad beats in a second. 
I(> turning the screw which serves tu vary the amplitude of the vi'' ration 
nnd the immediate force of the spring, the iohtrument can be made to give 
out mII the sounds upon the musical scale. TJie instrument being so regu- 
lated as lo give out tt tiKed sound, the slightest varialiuas in the lulcuaiiy 
uf the current employed cause corresponding variations in the sound : and 
thus thf apparatus nitiy be employed to judj^e uf the regularity of the 
pas.Hage of electricity in various iostruuienls used in electrical eiperi- 
itii'iit.-i. 

Fruco Painting.— k new method of painting as a lubstitute for fi-esco has 
been discovered by a French artiit, M. Chevot. It is called by the author 
FrenifHc Mixlurale, and consiiU of a ci>ropo«ition which effectually resiitt 
ilie action of saltpetre, so fatal to fresco painting wherever there is laltpetre 
in the walls on which it is laiJ. The elTecl of M. Chevot's painting ia as 
bold as that for which it ii a substitute, and the colours are as vivid. It 
^oskCkses not merely the advantage of resisting the ctfect of saltpetre, but 
r«D he washed w1 en dirt or dust has accumulated upon it with quite as much 
secarity ai oil paintings. 
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Theodore l{yl> Jfnnrns, of BlrmldKbsin.msnisfsctorer, for " on Improved I 
improved mrthodt of maaufBCt'irln; paptvr iii«cb< >rtlLlp*, «l>o u nrir or Imi 
tlitxl of oriiainendng pap\tT macti^ arltcJn, which said mrllimj of uruamenij 
mai'b^ ^rticlei, ii sl«i> Jippllcabt« fur ornamriiLal purpoaei genarally." — ttcalrd , 
John Morgan, of Raal Greenwich, manager, for " certain Impr vements h> I 
applicable to prrparlnK and aplualng flax and hemp, anil otiier fibrous sub 
Ajirti 27. 

Jonathan Atlrlnson, of Llrerpool. la the coanly of Lancaster, soap trailer, for j 
metbu<l of maunfacturing aoap." — April '27. 

CXarolinr Watson, of Chorlry, In the couatr of Lancuter, fur " Improvementll 
ratus fur &llrrlng." (A cammuolcaUaii.)— April 'J7. 

Alfred Vincent Newton, of Chancery-lsae, Middleaex, mechanical draogM 
"tertain trnprorententt In the conitrnctlon of roada or wa/t, aod io lb* Katti 
uted therenii." [A ii'jaiinuiiic'aiioo.)— April J7. 

Tliumaa L>enr>e, of Bermondsey, Surrejr, atrap manufikclurer, for " Impr 
the iriaii>U'<ii;iure uf greoae or cooipualtloa for ntinuspticric pipes, and forlub^ 
aslrs and moving purls of machinery." — April 37. 

John Coates. of ^redley. In the roanty of Lancaater. calico printer, for ** Isipr 
in machinery or apiiaralui for cleaning the lurface of woven fuUrlcs. or rr«c|n| | 
ttam lihroiu or oih^r looae matlert, previous to prtDtlng tbereou."— April 'i7 . 

Ueurge Thomaou, uf NoiiinK>istn, cstiinel-Diaker, for " Improvtiaeata In ma 
aaiving wood aod other aubitaores."— April 37. 

Uarie Malanle IJ'Herrllly Hahnemann, of Hue Cllchy, Parli, and Renry Pelllf 
Place de Chateau Rouge, Pnria, far " ImprovemeDU iu ioslnimtul* for wrlltog.' 
27. 

Rol>ert Brood, of TIptoa, In the couDly of Stafford, engineer, for " Impr 
railway turn- lalilea."— April 28. 

Richard Archituld Brooman, of Fleet-streot, Loodou, for "certain Impr 
railway turn-tablet." (A coininunicutlun.)— April '£S. 

WUIUrn Carter Stafford Percy, of Manchealer, upholder, for " Improvemca 
chlnery for making an J dredaiiig bricks and tilea, and Id eerliLin sheUa aud kilo 
bricks and tiles are >:rled ao'l Ijnrnt"— April TJi. 

Jolui Spear, of Gloncester-ro >d, Hyde-pork-gardeni. gentleman, for '■ Inpi 
If piano furtea, and In the mualciil (cale ul nulea In uie for ivmcU iuatrumeol*, s^ 
apparatus to facilitate the actlou of the linger* uu the key* uf llic uliino-loi 
'i<J. 

John Etce, of Manchriter, inacliiue mnlrpr, and tUchard Ble««<1«le. of Roclj 
chanic, for "certain ImprnremenUi in ciiachfiifr/ fur preparing and ipuinlng i 
dqJ other flbroua Jiib«tancea." — May 4. 

William Nenlon, of Chaacery.lane, civil engineer, for " Improremeuts la 
for letter. preaa priuiing." [A communlcatioit.; — May 4. 

Joieph Taylor, of Tipion, in Che county of Slaffurd, engineer, fur "a certalal 
meat or ceriuin improvements in the cooti ruction aud mauufactiire of wheels M 
and oiber carriages." — Uay 4. 

Oardner Slow, of Klng-atreet, Chenpttilv, geollemon. for " ImpravemenlS I 
itructioii ufiiteiin-veaiirl*, and an apparatui lor propelling ahlps and other vc4 
coininiinicution.) — Mny 4. 

William iteniv lod, of Porlaea. In Ch<> connty of Sauthamgiton, uaval archiii 
prnVfruieuli In prupelilsg veiielt, and in ateam veaaela."— Alay 4. 

Lemuel WcUmau Wright, of Chalfurti, in the county of Gloucester, engtowrJ 
tain tmprovsmvnu In macklncry, or appar«iu«, for sweeping or cleauilog chlnr 
and other similar purpose*."— May 4. 

Feonell Allman, of ChBiles-*tr.-el, !$t. Jnmea'a-taunre, 9llddle«rK, conaultluj 
(or " au Improved mode ot making, tornilny, or abapinn; caudle*," — May 4. 

Courad Haverkam Greenliotv, uf North Stilrldt, gentleman, lor " linp'orfroic 
conalriicUun ofahipior veaael*, and in priips^tUng alilps or vessels." — Alay 4. 

John Honley, of Ryde, lile uf Wight, practical ch«mi*t, for " InpruveBS 
serving ammnl and vegetable lutMlaiice*." — May tl. 

Herbert S|)eacer, of Lloyd-alreet, Lloyd. iquare, Clerkeniretl, civl] engineer, I 
tolo Improvement* io raachinrry, lot pLaiilng nnd »Biving woo<i, p«rU oi wtilcli 
menu are applicable 10 niacblnery for culling certain olher *ub»Uncea."— sUyj 

Mote* Poole, of Londoo, gentleman, for " Improveuienl* in appaiatuj for ( 
and dlacuiirtrcting railway carriage*." (A communicatluii.J -May r>, 

Charlea Poi, of No. 9, Trafilgar-aqutre, Charing ci-o«a, SI>ddle*i'x, vnglneerJ 
Coop* Haddan, o( No. II, Upper Woburnplace. civil engineer, tor "luiprov 
railway.cliaira, and •wllcbea in treaulla or faiteningi, mid iu inachiuny for prejl 
way aleeperi." — May 6 

Joham Croaaob Seyrig. of New Leoton, in the couaty of Nattlnghain, 
" certain Improvements In piopclling on land and ou water."— May li. 

tsbsm Baggi, of Iloir >rd-«quare. Mildletex, for "certain Improvcinenis I 
dactioo and cnanagemeut of anilicial light."— May 7. 

Joshua Fietden, Eiq, of Watertlciu, Todmordeu, In the county of Lan 
Improved mode of liyiag and pieiilog cotton, silk, wool, flix, niid oiber Ak 
Into cans, baak«li, boxea, anil other depoilturies." — May n. 

Amos Bryant, of Heavttrse, In the couaty of Uevontbire, gardener, and Rl^ 
bill, also of Heavluee, In the *ame county, sorgeDn, Cor " liuprovemeiiL* ia i 
"rtnitnicting, and draining Uod, and an improved implemeui or Imulemeatsl 
tUetL'n."— May K. 

Wllliau, Mormao, of Paradise-place, Plnsbory, Mlddleiex. rabinet-makcr,! 
provemenca In (,.- cijnjlruclioa of expanding or dining table*. "—Alay IU. 

John Martin, of .^ittup'a-terrace, Mlddieifx, for " Improvemenla In _^, 
nean* u*ed when dratu -ig cities, town*, and other Inhablled place*."— May H. 

John Tatteraall Cunliffe. qf Mancbctter, bide merchant, for " certain linor 
picker*, for power looms, and Oao la the tools or apparatus for tuauulucluHbg I 
— May 14. 

Jobn I'boma* Cray, of Wandotu street, Middlesex, bootmaker, for •• an Im|i 
an J «hoe."— May 14. 

Thomas Shipp Crimnride, of Shcppcote Parm, Hatrow-onthe-UIII, Middle 
new mode of trealtog mlik for puri>o»e> of nutriment." — Muy 14. 

Thoiitas Hsseldln*, or Rrudeuellplac?, New North Road, MIddieses, i 
•' Impruvemenla Lu the conaiructiou of iuriiac<n,"— May 14. 

Richard Peyton, of iho Bordraley VVurkt, Ulrrnlnghum, metallic bedttcad | 
turer, Jonathan Hnrluir. o( O'lrilettey Woiki. aroretaid, and Thoinat Hor^ 
Borough of Uirmioguam, biast-twiioder, for " tmprovemvnt* in itie luanuraclU 
ttcjnls."— >l»y 19. 
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THE NEW PALACE OF WESTMINSTER. 

THE HOPIE OF LORDS. 

With an Engraving, PUte X. 

ArcbitecUre it pra^emineatly a royul &r|— princes, ponliffo, and prelates 
have paid more direct homage to it ibao to aoy olhrr of the fine arts. lo 
tlw paJniy dayi of Cbri»tiaa architecture— ere its decay was insulted by 
the moDgrri abortion which we call Classic — the spoils of coDqaeror«, the 
reveoues of rich churches, the 'rotire treaaures of pilgrima, the dowries of 
kind's daughters, the gains of merchants and bargfaera, the tribute of pro- 
Tiascc, were Dot considered contriUuiions loo Duaificent for the erection of 
IkoM sUipcadous edifices which a/lorned every town and city of mediBval 
£ufO|iaw In oar own country, from the time when the Saxon Etbelbert 
foanded the abbey of St. Augustioe at Canterbury, till Henry the Seventh 
mred the magaificeot chapel at Westmiostcr which bears his name, zeal, 
wealth, aod power bad scarcely any other historical records but palaces, 
cullegea, and cathedrals. Architecture seems to hare beea a ruling and 
perradiog idea in the minds of the people of those times. The mailed 
kaigbt, retoroing from the wars, made it his cKief care to adorn the abbey 
•iljaicent to bis castle— or, at least, to found a costly cb&ouy in which 
pnyers might be made for him when departed. Uival moaasleries strove 
with all their energy to outvie each other in the maf^oitude aod decoration 
of tbeir edifices; their brethren travelled far and wide to levy contribu- 
tioos ; and every art which zeal and experience cuuid suggest, or supersti- 
and credulity render available, was put id requisition. 
II this took place in days when competition designs aod tenders for 

iHding by contract were not yet iovented. The common people shared 
in the architectonic eotbasiasm of their superiors. There were more peo- 
nies than golden pieces among the olFeriogs : and they who were loo poor 
togive^Tcn pence, freely bestowed their labour — felled trees, quarried 
atone, dug earth, carried bordeos, and considered no task loo toilsome, so 
that they might be gladdened by seeing their beaatifut cbnrch rising, day 
after day, before their eyes. It was a sorrowful sight whea the work 
stood still because of war or for lack of means. The pride lakeo in the 
task by these men, who were the lowest and humblest that lived in what 
have since been called the Dark Ages, is now so entirely out of dale — »o 
utterly unlike any uiodera popular feeling — as to seem incomprehensible, 
and almost improbable. To them the great fabric, as it gradually lowered 
above their cottages, nnd became the way-mark of the country round, was 
ihe chief boast and glory of their native place : and if they might only see 
with their own eyes the wondrous work at length accomplished, which 
bad slowly grown beoeath their hands and the hands of their fathers, and, 
perhaps, grandfathers before (hem, — then, indeed, their highest ambition 
was accomplished. These poor mem were very spendthrifts iq their love 
of the Beautiful. 

Much of this feeling doubtless was due to the prevaling influence of the 
church and religious or saperstitious motives. But even after making a 
]iberal allowance 00 this score, a great deal remains which is only ex- 
plicable OQ the supposition of a general enthusiasm for noble architecture. 
The religious bodies themselves had little to gain by the mere decoration 
of their edifices : they, al least, must have been sincere in their masonic 
xeal ; for had their churches been as bideoua as meeting-houses to modern 
manpfacloring towns, or as couteraptible as genteel chapets of ease in 
fashionable watering places, their own coodittoo would have remained 
lumffected. They ministered in no way to their personal luxury or love of 
eas«in adorning buildings desliued for uu private or secular uses. Neither 
could Uie laity have been aoimated by setGab motives alone ; — the hope of 
•bsolotioa, indulgeuce and easy exemption from penance, could uut have 
Miflcfld alooe. The unanimily of purpose Ibroughoul widely separated 
cooatries, its continuance for centuries in successioo, aod its universality 
among all grades and classes, sufficiently show that not external induce- 
ments alone, but internal feelings also, must have been in operation. The 
internal feelings which iallueoc^d these votariei of art were chiefly — a 
strong love of home, ao honest ambition for the honour of Ibeir birth-places, 
and a fond desire to raise up something in their familiar haunts which 
might draw the wayfarer and stranger out of iheir road, to marvel at 
its exceeding beaoly and excellence. 

Accordingly, their architecture was of home-growth aod contemporary 
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—it was esseotially their own. These men were neither cosmopolitans 
nor archaeologists: they sought neither for exotic importations nor for 
resuscitated antiquities — had no craving for things removed by either lime 
or distance — read too little lo care for the one, travelled loo little to attain 
the oilier. 

Il is a loog while now since their beautiful architecture fell into decay, 
and was succeeded by a strange faotastic style — the mingled production of 
many ages and climates. This medley, a5str<ingc iis was ever seen in an old 
curiosity shop, which gr^^ fashionable in England only after architecture 
became the exclusive luxury of the rich, has beea lauded in all tlie set 
phrases of the dilletlaoli, from the reign of Queen Elizabeth to that of 
Queen Vietoriiu It has, therefore, been a most happy chance for the Fiue 
Arts, that this confusion of antagonistic principles, exhibited during that 
long period, in the public edifices of Eoglaod, has at last been checked, 
and that in ofleriog designs for so vast and important an edifice t.8 the 
Now Palace of Westminster, the competing architects ware restricted to 
two styles which, whatever their imperfections, possessed in a great degree 
these essential elements of architectural truth — indigenous growth and Ihe 
aubservience of decoration to construction. 

The style actually adopted by Mr. Barry — the Perpeadicular--~ig, of tht 
two styles to which the designs were restricted, the one which most fully 
satisfies the tests in question. It is not only Eugliah, but exclusively Engliih, 
The change of architecture, after the Decorated period, took in thii country 
a form altogether different to that exhibited in the contemporary change of 
foreign architecture -, so that it is all but absolutely true that the Perpendi- 
cular style is not to be fotuid out of England. Again, the style was a faithful 
one — it involved none of the absurdities arising from Ihe incongruous com- 
bination of arches and horizontal architraves. All encomium of the new 
building, should therefore, as it seems to qs, commence from this point — that 
it developes on a grand scale, for the first time in modern public edifices, the 
principle of architectural truth. Columns, arches, pieri, and buttresses are 
employed not merely to be looked at, but to contribute each its due share to 
the support of the building. It is true that this principle has some excep- 
tions. Large iron girders are employed in the construction ; and though all 
attempts to apply modern roecbanical skill to the legitimate purposes of art 
tend to the benefit of art itself, yet it must be coafesicd that the consiUeot 
adaptation to an ancient English style of mechanical appliances so entirely 
aaknowb to our aaceitora at were cast iron girders, involves considerable 
difficulties. Among the few exceptions to our commenddtion of the con- 
structive faithfulneu of the architecture of the New Palace must be mentioned 
certain arch-Deads formed by single stones. These stones are to all inteuts 
bcanu, and to cut them into the shape of arches is to deceive the eye by an 
affectation of forms without purpose. 

The interior of the House of Lords eorrespondi well to the character of 
the external architecture. We fiod the same rich profusion of elaborate de« 
tails, the same multitude of rectangular panels, the same minute and careful 
study of the decorations. The old architects deemed the composition of 
llicir buildings the first point for ronsideratioa to which the elaboration of 
minor parts was to be kept snbordintte : but the visitor to the Home of 
Lords must not cxpeci any of that massive, bold combination of simple parts 
by which the older architects produced effect, even with restricted means. 
Everything here is rich, graceful, and delicate. The severest of critics 
could not diicern one oflTence against good taste. But there are no towering 
columns, dark vaulted roofs, piers that seem to have been reared by giants, 
and broad deep masses of shadow, such as arc found in the adjacent ancient 
building. 

The drawing herewith shown is the first of a series, which we propose to 
give illuitralive of the new Houses. It ii merely an outline, and must not 
be considered as giving any adequate idea of the effect of decoration — for 
every little panel there shown is filled up with carvings and other enrich- 
ments, which we shall hereafter give in detail. A work so large as is the 
House of Lords, so profutely and so minutely decorated, cannot be repre- 
sented by any drawing which is less than the size of the original : for there is 
certainly not a square foot of surface, which has not been placed under the 
hand of the decorator. Our engraving has, by the great kindness of Mr. 
Barry, been made partly fram our own admcasuTementa and partly from 
drawings, and we shall endeavour to give a record of this valuable wot k. 
which may he received as authentic. 

The Home of Lords is a double cub« of 45 feet, that is to say, 90 fe<l iu 
length, aod 45 feet in breadth and height. It may be considered as consist- 
ing of three parts — the loathera ot throne end, the oorthem or bar end. 
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and the middle or larger portion, in which are the woolMck», clerki' tablei 
ud aeats of the peers. 

The Houie ii lighted bj twelve windows, six on the we«t and tix an the 
eut ; the latter side is the one shown in oar drawing. At each end of the 
Home are three archways of the same dimeasions as the windowi . At the 
throoe end these arches are filled up so as to receive fresco paintings ; at the 
north end thej are recessed for galleries. 

We shall confine oarselves at present chiefly to the description of tbesidea. 
It will be seen that the side forms three tiers, the two lower of which are of 
oak panelling, and are divided by a projectiog gallery. The lower tier is 
divided into twenty-four compartments or divisions, three nnder each win- 
dow, and one under each pter« This lower tier is formed into panels, four 
high, with ft coved panel or canopy under the gallery. The three lower 
ranges of panels are of the " napkin" style, with V.R., an oak leaf, and crown 
intertwining in the comers of the folds of the drapery. The fourth range 
has an ogee arch, crockets, and flnials, the arch being divided by qustrefoila 
and tracery, with a flower ornament at the bottom. The compartments are 
divided by a pillar bearing a bust. The busts form a series of the English 
kings. Between the busts is an inscription, in Tudor characters of " God tare 
the Queen" ia openworked letters. Above this and below the canopy is a 
pierced brattithing of trefoils. The canopy is supported by moulded ribs, 
springing from the pilasters. Each panel of the canopy bears the emblazon- 
ed arms of one of the Lords Chancellor of England. The aeries begins with 
Adam, Bishop of St. David's, in 1377, and extends to Lord Cottenham, the 
present Chancellor. The arms of the sovereigns, also richly emblazoned, 
serve to mark each reign, and to form a chronological division. 

The front of the canopy is moulded, having a treillage in the lower mould- 
ing. The pendanta are carved, and bear a lion's head, above which is the 
brass railing of the gallery. The lower part of the brasswork consists of 
loses intertwining. The rest of the brasswork i* chiefly twisted. The knobs 
are enamelled in colour and gilt, and serve to relieve and set off the brass- 
work. 

The gallery only contains one row of seats, intended for peeresses, and it 
entered by a number of small concealed doors in the panelling under the 
windows. 

The upper tier of panelling ia very rich indeed. It is divided on a different 
plan from the lower panelling, as will be seen from our plate. The upper 
panels are filled with labels bearing ** God save the Queen," upon a ground 
of vine leaves and grapes in relief. The pillars dividing the panelling are 
slight and are elegantly carved. They support a cornice decorated with 
pateriB and embattled. Above this again ii a brattishing of trefoils, inter- 
spersed with iiaials corresponding to the pillars below« 

The windows are each of eight lights, dirided by mullions and transomi, 
and the upper range of lights subdivided and filled in with quaitcrfoiltrBcery. 
The windows are to be filled with stained glass. Ou the splay of the jambs 
the inscription "Vivat Regina," is painted many times, the words being 
separated by quaterfoits, alternately blue and red, 

Between the windows are niches with canopies, in which are to be placed 
statues of the Barons who signed the Great Charter. The pedestal is sup- 
ported by an angel bearing a shield, on which is emblazoned the arms of the 
Baron. The interior of the niche is diapered, but the canopy, pilbrt, &c., 
are gilt. Above the niches spring the spandrels, to support the arched ribs 
of the windows and the ceiliug, being filled in with quatcifoil tracery, richly 
gilt. Oa the fascia around the House is iosaibed repeatedly the motto, 
*" Dieu et oaoo droit." 



Chromalype. — The most interesting process of photography appears to be 
ih&t of the Chromatype, discovered by Mr. Robert Hunt. It consists in wash- 
ing godd ietler paper with the following solution i — Bi-chromate of potash, 
10 grs.; sulphate of copper, 20 grs. ; distilled water, 1 oz. Papers prepared 
with this are of a pale yellow colour ; they may be kept for any length of 
time without injury, and are always ready for use. For copying botanical 
specimens of engravings nothing can be more beantiful. After the paper has 
been exposed to the influence of sunshine, with the object to be copied super- 
posed, it is washed overin the dark with a solution of nitrate of silver of mo- 
derate strength. As soon as this is done a very vivid positive picture makes 
its appearance ; and all the fixing these protographic pictures require is well 
washing in pare water. 



The TradamaiCt Book of Ornamental Iktign$. By Samuel Leith* 
Part L Loudon : W. S. Orr. 

The progress of ornamental desij^ in this country has created its 
own circunnstances; it li^is now its own artists, its own societies, and 
its own literature. Wberean, when we begiiu our labours io this 
Jnuroul, it was difficult for a geutlemaa to gft his house decorated — 
und then only under foreign sup^rinleudenctf and with foreign assiai- 
ance ; in consequence of wliicii, very few persons of competeut means 
gave any eacourageoieut to decoriition : now, as in the case of the 
Baron (leGoldsmid's mansion in tbe Regent's Park, the most admirable 
designs can be executed by English aid alone. We are convinced 
that bad the High Dutch party been allowed to have their owa wray, 
and to surrender the decorations of the Palace of Pdrliament to Cor« 
neltti<i and tbe Munich people, the present progress of the arts in 
England would have never taken place ; and we feel gratiBed ibat we 
were among the earliest to oppose the attempt, and to cUim a fair 
trial fur Euglislimen on their own ground. We do not regret that we 
then exerted oursi'lves, and we may say coniidenlly that every effort 
that has been made of late years to forward the cause of art, has been 
fairly met, and thai there is every encouragement for future exertion. 

Mr. Lritli is an artist at Edinburgh, counecled with the Board of 
Trustees for Manufactures in Scotland, and be has been led to bring 
for^'ard a cheap collection of drawings suitable for tradesmen, with 
the view of spreading a belter knowledge of style and purer elements 
of taste. Id this (irat number there is, among the examples, some ex- 
cellent irow work, particularly perforated railing. Tbe carved stand, 
which is called Flemish, does nut seem to us to have any impress of 
style. An Italian study of angels, from a drawing made by Guldo 
Reni, after an earlier master, i-^ admirable. There is an Elizabethan 
vignette. We know that a work of this kind is wanted, and we think 
that Mr. Leith is tikely lo prove successful. We shall therefure 
watch its progress attentively. 



General Taile for Faeilitating the Calculation of Earlhmrka, By 

F. BASHPonxH, M.A.^ Fellow of St. John's College, Cambridge. 

George Bell, Fleet-street. 

A table for the calculation of earthworks, of sufficient generality to 
include all cases — and at the same time of easy upplicatiuu-has long 
been a great desideratum among engineers. The two tables which 
have been hitherto employed are those of Bidder and Macoeill; the 
great objection to the former is the number and labour of the operd- 
tions required, and to the latter that llit^y are not sufficiently compre* 
hensive. Neither of these objeclioni apply to Mr. Bashforth's sys- 
tem, which is very simple and easily applied — and moreover has this 
advantitge, that it includes the ca<ie of sidelong cuttings. The tables, 
with the scale for proportioojl pans, are not much more butky ihau 
those of Mr. Bidder: the mode uf using theu we now proceed to 
describe. 

Suppose two cross secUons, a chain apart, to be made through m 
railway cutting; and (irst suppose that tlie slope on either side ia 
unity, and the heights uf the opposite banks equal at the same sec* 
tiou, but uniformly decreasing from end lu end. If now we suppose 
the inclined planes to be produced, they will meet in a straight 
line below the formation level ; and the tigure included between the 
two verticLvl phmea of the sections a chain apart, on inclined plane 
through the summit of the banks, and the iuclined planes of the 
banks, will be a portion of a pyramid. If, morever, a and b be the 
vertical depths of tbe line where tbe phmes of the banks or slopes 
meet below the summit of the cutting at the two aectiotis, the volume 



of the portion of the pyramid will 






a' -f a t -h t 



'"} 



cabic 



yards. If, now, tbe slope, instead of being r= 1, had been = r, the 
volume would have been ' | a"-fa6 + ^\ cubic yards | aod if 

the distance between ibo terminal sections had been d chains, instead 
of one chain, the above quantity must have been mutlipHed by d. In 
order (0 find a ai»d b, suppose h and h' the heights uf tbe portion of 
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ratting at the two eods menfured from the formation level ; c llie 
breadth of the foraiatioo level; and t the slope : — then 



2r 



+ i=a; 



2f 



+ 4' = 6. 



Bat the qoantity of parthwork is equal to the volume of the above 
fnMtum of a pyramid, roirnis that portion which lies below the forma- 
ttoD level; and thia Ltter portion ia a prifirn, bounded by two triangles 
at the end«, the areas of which are, for aslope 1, (A — a)': coiise- 
queotlj, if L were the length in chains of such a prism, it« cubic con- 

22 22 r 

teotJ would be -£ . L (A — a)* ; and for a slope r — - . L (a— i)* : 

.'. the quantity of earthwork taken for L distances, a chaio apart, 
and a slope t would be 

no 22 r 
t,\, ^ (a' + a&-f 6') ^ L(a— JlJ=. 

22 
In Mr. Bashforth's tibles, 77 (a' -f a6 + 6*) is tabulated for all tnte- 

Rer values of a and &, from a = to a = 65, and & ;= to 6 = <55 ; 
and a scale of proporiional parts is added, to extend the cilcuklioD 
to decimal parts uf a foot. 

Example /or Equal Di»tance». 

To show how to use the tables, we wi'l take out the following ex* 
«mp1*', working it fitst by Mr. Bashforth's, and then by Mr. Bidder^ 
merho^i :— 

Heights from formation level at distances a obain apart, 30, 40, 
2^,35; breadth of formatioa level, 30 feet; slope, If in 1. 

Mr. Bashforth's Method. 

To find the quantity to be added to each of the beif^hta, divide half 
the base by thenlope; then 14 ■— lj=8. Adding this quantity to 
the heights, and taking the corresponding figures frotn Mr. B.tshforth's 
I tMf, we have the following scheme : — 
L HrighU. Tabular Nnmbeis. 



38,48 
48.33 
33,43 



Subtract V ^ length (3 ch.) x square 
of ibe addiliooai height (S) 



4540 
4055 
S550 




11076 



1} (the slope) 



20133 cubic yards, f vfn«,J 
Mr. Bidder's Method. 



Hrlghti. 


Tabular Number* 


for centre. 


for alopn. 


30. 40 65>6 
40, 25 79-5 
25,35 73-3 


3015 
2628 
2220 



238-4 
2S(baje) 



7863 



li slope 



6G75* 



13760 
6675 



20435 cub. yd». (Ant.) 

Example for Unequal Ditfance*. 

In the last example the sections were supposed to be taken at every 
ehain. If, however, we take the sections at unequal distances, the 
difference between Mr. B^nhfortli's method flrnd Mr, Bidder's is more 
apfrarent. In both, the tabular numtiers have to be multiplied by the 
diatances: but a<( lliore are ^'ro tabular numbers in Bidder's Ub\e for 
every distance, the number of mulliplicatiuns is doubled. 

Let the sections be taken at distances 3, 2i, 2, 1, chains, respec- 
tively. Let the heights be 40, 30, 20, 15, and 10. The slope U to 1; 
the boAC 25 feet. 

Mr. Bashforth's method. 

The addition to the heights is half 25 -7- li = 10, Making the 



addrtioD, taking the numbers from the table, and mulliplying by tin 
correspoD<lingdistJDces, we have 



Hcl(bu, 


TalmUrltaatan, 


JMttancea 


Prodiicta. 


SO, 40 
40, 30 
30, 25 
25, 20 


4970 
3015 
1854 
1243 


3 

24 


14910 
7537 
3708 
1243 



81 
SubUact V X (10)» X 84 



Mr. Bidder's Method. 



27398 
2077 

25321 

\l (slope) 

31651 (An$.J 



Hclrhts 


Tabntar Numbers. 


Diataneca 


Prodteta. 1 


Ceiiirr, Hlope, 




Ccntrt. 


3)at>e. 


40,30 
30,20 
20, 15 
15, 10 


85-6 

611 

42-8 
30-6 


3015 

1548 

754 

387 


3 

24 
2 

I 


256 8 

1527 

85-6 

30-6 


9045 

3870 

li»08 

387 



525-7 14&.1U 

25 (base) U (slope) 



13142 



18512 
13142 



Total cub. yds. 31654 (An$.} 
MacneilPs method does not, like the above, give, a general table for 
all slopes and bases and any combination of tbem, but a number of 
special tables of particular shapes combined with purticut^r b:tses. 
This method not being general, it would require not a volume, but a 
library, to contain tables of all combinations of slopes and bases which 
occur in railway practice. The coses above taken (for example) are 
altogether omitted in MacaeiU's tables. But wherever these tables 
do app^y, the arltbmrtical oper.itions are nearly the same as Mr. 
Bashforth's: and consist in multiplying the tabular oumbers by the 
distances, and adding the results. 

The great value of Mr. Bashfurlli's tables is the scale of proportional 
parts; for the mode of using this, and likewise for the calculation of 
earthwork in sidelong cuttings, we refer the reader to the next number 
of the Journal: we cannot, however, dismiss the subject even tempo- 
rarily, without expres^'iog our convictioa ihiit Mr. Bjahforth's tables 
are by far >he most simple and generally useful uf any that have yet 
Bppeared; — such we know is the opinion entertained by men who 
hnve for years past been engaged in the compul.rlion of aartiiworkst 
and, consequenlly, are best qualified to appreciate the value of 
tabular modes of shortening the Ubour of calculation. 



Tie Hand-book of lie "Sounder;" or Tiiorelual and Practical 
Trealise of the Sounder for Borer ).^Guide du Sondeur, ^c. By 
J. Legoussee, civil engineer. Paris: Svo. ; with maps. 1847. 

The work of M. Legoussee treats of every subject relating to 

borings for underground works, and hI though there has been no htck 
of detached paper* on this faeLid, the work before us comprehends 
the whole of the fiicts and reasoning hitherto kn>>wn. After having 
briefly sketched the history of the subject, the author proceeds to the 
geological portion of the doctrine, and fintt defines what is to be 
called a geological bisin. He describes, then, the aspect of secondarr 
and tertiary basins in diflerent countries, aud extmines the most 
favourable localities for the boring of artesian wells, the strata of 
fossil fuel, rock salt, mineral waters, &c. 

After these preliminaries, our author ent^^ni on the description of 
the different systems, and the different npplicalion:* of sounding; the 
explanatory appsratus for the study of the ground; the driving of piles, 
and placing of poles for li-legraphic line*; mooring stones, and iouo- 
dations for suspension bridges; submarine boring for the removal of 
sboals and reefs, and the improvement of bridges; horizontal boring, 
and other miong operations— ventilation, and absorbing pits fur the 
dMiniog or absorption of fetid waters; iin fiue, on artesian wells and 
tbe search for underground water. 
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After having dilated on the different modes and Bjrtiteina of boring, 
the work passes to the description of live dtfTereot boring apparatus 
— iis instruments for dearing and emptying, correcting apparatus, 
jnstrumpnts for boring horitootallf, or for boring in the angles of 
walls, &c. The author then detatta several contrivances for tubes and 
repairing damages, and inserts a journal of a boring operation, indi- 
cating with great accuracy the progress of the work through ddTerent 
[^fornutions ; the accidents which might have intervened, »od the 
TPmedies resorted to to repair and prevent them. A recapitulation 
of thi? fpsiilts hitherto obtdined by boring, and what may be .iccom* 
plished, follows, and the author concludes this chapter by the desciip- 
tion of some instruments which are indispenaable for ascertaining tht> 
extent and quality of work performed in any given time. The means 
for obviuling the decrease in the flaw of artesian wells, as well as 
absorbing pits aufft^ring under stoppages, are then given. The 
work concludes by tixiug altenlion on the especial laws ofgeology and 
mechanics, which it is indispensable for the borer to know, and for 
securing a proper execution of the many works in which boring is 
now used. The plates form a very useful and interesting accessary to 
this deserving work. 



Carpentry in Dioitiont of A^ fi, C. A Comprehemitx and Uieful 
Work. Dj P£T£R Nicholson. In Twenty Parts. Part I. London : 
Weale. 

This is the Grst part of a new is»ue of Peter Nicholson's work, with 
additional plates, and many promised improvements. The work 
seems likely to be what it is styled, "comprehensive and iiseful ;" but 
W(. hope that the redundancy of Mr. Nicholson's style will be carefully 
pruned, and that unexecuted designs (such as the veranilah by Mr. 
Arundale) will not be published. Mr. Nicholson's practical plates are 
very good, but his descriptions of them are apt to run lo too great a 
length. 



Povt Office Railway Directory for 1947. 

With the growth of laiUvay kings, directors, and members of par- 
liament, it becomes desirable to know who they are — which is, we 
«uppose, the reason for the present work, which gives an alphabetical 
list and biography of all these functionaries. Thus we have sketches 
of the Siephensons, Brun'^l, Locke, Hudson, <!i£c., and as the book 
ndnisters to public curiosity,, it will in all prab^ibility be a standiird. 
We notice a list of railway engineers and mechanicil engineers, with 
the appointments they hold. 

Architectural Maxim» and Theorems, By Tbomas Levertox 
Donaldson, Professor of Arcliitcclure, University College. Loudon : 
Weale, 1847. 

Mr. Donaldiion has published a small work, which consists of two 
pnrts — a collection of maxims, and a lecture on the character of archi* 
tects. Jt is a work remarkable enough lo deter us from reviewing it 
It the late period «t which we have received iu 



k 



THE DEE BRIDGE FAILURE. 

Considerable interest has been caused among the profcsiioa through the 
failure of a cast iron girder bridge over (lie River Dee, near Cheater, wbicb 
took place on the 24lh May lait ; and in consequence of the accident in- 
volving the death of some individuali, a coroner's inquest has been held, 
which lasted leversl dayi. It not our intention to give the whole of the 
evidence, as much of it was extraneous ; but we thsll select those portioni 
which immediately appiv to the eonstruction and failure, and then offer some 
remarks of our own, together with a wood-engraving of the girder, showing 
the fractures, and a section. 

Mr. TnoMnii Alfred Yarrow, who was selected by the coroner and 
jury to examine the bridge, said, — I have been a civil engineer for the iait 12 
years. I have held the appointment of bridge.masler for Chester for some 
time, and have no connectioti at present wiili any railway. I have made an 
pxamination of the railway bridge ofcr the Dee, and 1 now read my re- 
port of the iaapecljon ; — 

Riport. — "Upon examining the bridge, I found that the masonry nod 
iruowork, with (he exception of that part of each which has fallen, were 
{d ao apparently sound state. The principle of the brid|;e is that of 
trussed girders of cast metut resting upon stone piers and abutments, 
whicb,are parallel to the coarse of the nver, but askuw tu ibe raihtay 



above. Each girder consists of three pieces, having vertical flan^ces, with 
bolls at the joints, and, in addition to being bolted lo the full depth of th« 
girder, each joint is Burraountrd by a segmeiiliil piece, to receive wbicbf 
notches have been cabt in the upper surface of the girders. The teosioal 
rods descend in an oblique direction to each joint, and are carried horizon^ 
tally between Ibem ; they consist of separate bars of wrought iron, which are 
secured to each other litterally by clips. The )>ortioo of the bridge which 
has fallen consists of one outside girder on the Salteney side of the river, 
with the attached platform and transverse tension rods. Two stones, com* 
po«>iog part of the string course, and acting as a bed for the girder on Ike 
Salteney abotment have fallen, and also the corner stone at the acute ABgl* 
of the opposite river pier upon which the broken girder rested. The gir* 
der itself is broken, having two fractures in the length near to the Salteney 
abutment, and one in its centre. Having premised this short description 
of the construction of ibe bridge, and its present appearance, I may pro- 
ceed to detail the facts which 1 have remarked during my investigation, 
and which have enabled me to arrive at a confident conctusioo as to the 
cause of the accident. My attention was in the first instance directed lo 
an exaininatioo of the fractured ends of the girder, for the purpose of 
ascertaining whether any defect had existed in the castings. The appear- 
ance of the broken surface led mo lo conclude that Ibe castings bad t>eeo 
sound, and the tension bars, as far as they have yet been recovered from the 
waler, are unbroken. 

" From calculations which I have made of the strength of the firden, 
taken trum an actual ineaiurement of the t^ectiun a* the point of fracture, I 
(iad tbal, independent uf any additional strength tUat may be obtained 
from the tension bars, the j^rders alone are capable of sustaining a much 
greater weight than could under any ordinary circumstances be placed 
upon them. The breaking weight of each girder I calculate at 74 tous, 
sup]}osiog the weight to be coucentrated over one point, and of both gird' 
era 148 tons. But it is ua admitted principle that a beam will carry twice 
the weight, distributed over its whole surface, thai it will bear upon one 
point. We can therefore coorlude, that twice the above weight, 148+2 = 
2SJfi tons, is Ibe breaking weight of one bay or opening of the bridge for 
one tine of rails. The weight of girders aod platform is, at a rough calcu- 
lation, about 90 tons, which must be deducted from the foregoing quantity ; 
we have therefore 296, less 90, equal 206 tons as the breaking weight ; 
and (his is altogether without reference to lite leosiun bars. 

*' From the above facts, I cunctuded that the accident did not arise from 
the breaking of the girder as a primary cau^e, and I therefore directed ny 
altentioo to the state of the masuory and tu a coasideration of its sustain- 
ing power. Having carefully examined all (he displaced stone and their 
respective beds, I found that one, previously named as rormtng the acute 
angle of the nver pier, and upon which one end of the broken girder 
rested, was totally inadii>quate, in its form and bearing surface, lo its ira« 
porlant situation. This stone had sustained nearly three-quarters uf that 
portion of ihe tiange of (he girder which rested upon the pier. The area 
of its lower surface is 24 ft. G in., of which It ft. in. ouly was bedded on 
the pier, leaciug 13 ft. lo overhang as a cornice. The stone was not con- 
nected by cramps or ties with the adjoining masonry of lite pier. The 
railway over the whole bridge is curved. The broken girder supporting 
the outer side, and being subjert to a greater lateral force than the girdcra 
funning the insiile radius of the curve, I consider that this lateral force, 
acting during the pasc^ge of each train, must have so fur loosened the 
ineflicient masonry as to cause a displacement of the girder itself and its 
consequent fjiicture," 

Mr. IloBERT Board, superintendent of Ihe Mausley Iron Works. ^The 

girders of the Chester railway liridge over the Dee were manufactured at 
those works. They were tested befere sent to Ihe railway. Each girder 
waa placed side by side and tested by 5«J tons of iron being put on them 
in the cenlre. We took ihe dellecliuo on every five lon^, but have not got 
the particulars of those deiltcliuna. The ordinary pressure on the girders 
passing over Ihem would nut excffd 50 tons. After the girders had been 
tested we found a flaw in one of them : il was a mere honey-cake, and il 
was rectified before it was sent away. I have since examined the girder 
and found thai Ibe accident had not resulted from the flaw. The fractures 
were in ibe sound rartal. I superintended the fi sing of the girders. There 
are many rati way bridges of Hie same kind. Un the Trent Valley line 
there are eight of the kmd. It is not opened to the public as yet, but oo 
Ibe Btiickwad railway there are several that have bad heavy trams paBsio^; 
over ihem for years. The one over the Dee is the largest. I never heard 
of any of Ihem giving way. Had been several limes to view the bridge 
whm irnma were passing over it, and found the dellectioo very trivial, nut 
much more than ati inch. 

Major General Sir C'ltARtEs William Pasley. — t was the Governme^l 
Inspector General of Kailways when the Chester and Holyhead Railwai. 
was opened. I surveyed the bridge over the nver Dee oo October 2(Hb,' 
and reported it as safe. I compared the plans with the actual buildio^ | 
and examined it in such detail as I deemed necessary. It is an irun girder 
bridge, of three openiugs or spans of 98 feet each; wrought iron tensK 
rods are used to strengthen it. I always was of opinion, and am so stil^ 
that tlicse tension rods are not of great use, because I consider that the exJ\ 
paofiioo of wrought and cast iron from heat differs in some degree, aithonglij 
not very greatly ; but that iron girders being very massive and Ibe tension 
bare Ihin and of small dimensions, the son may act on Ihe wrought iron 
rods v^ry considerably and Itrss oo the cast iron girders ; and suppoaiug 
them to be adjusted for a moderate temperature, the intensity of hot wea- 
ther nay destroy their proper pruporliua and do away with the beue&i uf 
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Ibe temion. I nay here ttate that wroaght iron, when acted opoo, will 
eloofMe cooaiderably withoot breakiog, bat cast iron will not withoitt 
braakfog. There have t>eea a namber of bridges of this deMription erected 
ua railwajs in Tarioas parts of England, both before and after I held the 
appoiotmeDt of lotpector'Ceoeral of Railways, nooe of which, with the 
eiceptioo of this ooe, ever failed. They were not quite of the same ex- 
leat, but I will allude to a cast iron girder bridge at York, over the river 
Oiiae, of the York aad Scarboro' Kailwaj, vthicfa has two openings of 70 
'eet span. Tbe least depth of the iron girder on that bridge is 3 (eet. The 
least depth of those on ihe Dee bridge is 9 ft. 9 in. ; and aa the bridge at 
York and other similar bridges have stood, I coucluded that this one 
woald, as it bad an extra depth. I may also meotioo another bridge over 
the Tees, at Stockton, allhoagh I have not seen it. I maj vouch for what 
1 atate to be correct. It has a span of 83 fL 4 in., and the least depth of 
iroQ is S feet. 

Mr. R. Stkphenson said it was 87 feet« 

General Fasley. — I thought it was what I slated, bat yoo may be cor- 
r«et. The flange on this bridge is greater than ou others. 1 have fre- 
^oeotly mentioned to eogineers that wrought iron tension roda would do 
)ittl« Rood. In my inspection of a cast iron girder bridge, on the Syston 
■ad Peterborough Railway, built by Mr. Liddle, the resident engineer, I 
feuBd that he bad omitted tensioo bars, aod io my report to the Earl of 
ClareodoQ I approved of the nmistioo, and considered it a preferable con- 
stractioo. It appeared that Mr. Liddle could not get ihe tenaiuo rods in 
time, and therefore he built the bridge without them. Having meaiioned 
this repeatedly to engineers, and having been given to understand that Mr. 
Bidder aod Mr. Gooch have made experiments with a view of testing tbe 
Btrength of girders without rods, I am iofornied that the trial was io favour 
of tbe latter. As in the cause of the accident ; — it has been slated that 
cone time after the Shrewsbury and Chetiter railwny was opened, and after 
1 had inspected it, a girder was cracked, and was replaced by a new one. 
Tfaia circomstance, which I did not know, and which was never reported 
to government, coupled with the fracture of this one, induces me to think 
they are not safe, and that it is the mere cast of a die between their safely 
and danger. I cunsider that the teoiina rods are of very little use indeed. 
The tension rods are connected with the girder alone, as if they were part 
v( H. They have no independent support, and there is a diflereoce be- 
tween this bridge and Mr. Stephenson's former iron girder bridges. Io all 
his former girder t>ridges there is a cooneKioo from girder to girder, on the 
central pier or pier^, from ooe end of the bridge to (he olher, so that when 
the pressure is on one girder, the other girder io the same linecaotributes to 
a»iat. That is tbe case with the one on the river Ouse at York. The 
hoiisoata) portion of these bars appears to he useless. The oblique toosioa 
bara would be of use if the upper ends were fixed to some tndependeot 
sopport to each pier, and similar iDdcpendeut support on each abutment,, 
Aod if the standards or eupport over the abutmenta bad tension bars ex- 
tending inland to resist the heavy weight giting over the extreme bays or 
openings of the bridge. There is a swing bridge over tbe river Wensham, 
at Norwich, streugthened on this principle, aod which is extremely Jndi- 
cioas. Id this case I coD»ider that (he girder broke on a (rain passing 
over, added to tbe weight of the ballast that had been thrown uu it in the 
course of the morning. The maaonry gave way from the girder breakiog, 
•nd from that cause alone. I examined the girder ^ and the caatiags 
•cened very good, and I believe it is generally admilled that (bey are 
good i but the girder was loo weak after ihe ballast that whs put upon it. 
The girder was far enough in the masonry tti support it. Thera was quite 
bearing enough Io render it secure. I df^not think the engine driver 9ud> 
deiily patting on the steam would cause the engine to bound with such 
An* as to break ihe girder. I saw nothing to throw the carriages oti tbe 
rail* on tiie bridge, which had strong guard rails. I should say that no 
girder could have withstood a de&ectiun of j^ inches. It would have 
broken short at once. A continued dellectiuu of 4 inches must have 
bftilcen it long before thts occurred. 

Mr. Robert Stfphcmson put in a written report on the accident; frotn 
which it appeared that on the day it occurred, and only a few hours pre- 
viously, he had narrowly inspected every part of the bridge, aod saw no- 
Iking to indicate weakoesa. He had carefully examined into every cir- 
ennstaoce cooneoted with the disaster, and fur reasons which be gave, was 
satisfied that it arose from a rioteat blow against ihe girder, near to the 
abutmeat on the Salteoey side, caused by the train getting oS the rails. 
Tbe report said: — 

** If has been suggested that the unequal expansion and cootraution of 
the girder, during great changes of temperature, might probiitily iuterft-re 
with the uniform streoi^lh of tbe metaJ. It is impossible to deuy that this 
circumsiaace does somtlimes interfere with the sirenti^lh uf cat>t irou beam-n, 
bat generally ibis iofiupoce may be regarded as confined to castings where 
the IhicknesB of tbe difl'erent parts vary coosiderably. In the present case, 
the form of the castings was carefully studied, and with only such small 
devjaliou from abfolule uoifurcoity in all thicknesses of the dill'crent parts 
of tbe section, as practice has lung proved lo be justifiable. 

•♦ With regnrd to tiie compeleul strength of the structure, I concur gene- 
rally in the deduction drawn by Mr. Yarrow, io which 1 am confirmed by 
an extensive experience in the construction and use of simiUr slruciures, 
iried under circumstances that demonstrate their capabiiitiea to meet all 
lite ordinary contingencies of railway traffic." 

Mr. J«iME5 KEKNEnr, of the tirtti of Bury and Kennedy, Liverpool, was 
recalled, aud conOrmed the opinion he had gi>ea at the iMi ni<:etiug as to 



the probable cause of tbe accideot. The girder might have given way 
either from a blow, or the extra weight of ballast aod the train ou it. Cast- 
iron girdera were capable of sustaining in the centre 70 tons; but if the 
tension rods were not perfectly adjusted, he did not think the bridge safe 
for ordinary trains. He did not think damp ballast placed on the bridge 
would affect the (emperalar« of the girders so as to cause them to break. 

Mr. H. RubERTSON, the engineer of the Sbrt'wsbury and Chester Kail- 
way, was next called, and said — I have examined the bridge since the ac- 
cideot. My opinion is that the bridge broke under tbe weight of the en- 
gine and train, increased lo a large extent by the laying down of 25 tons of 
ballast on the platform just previous to the accidenL Tbe wituess then 
bunded in a lengthened report which he had made io the Directors, respect- 
ing the failure of the bridge, in which he stated that tbe fracture spoken of 
by Mr. K. Stephenson, as having been produced by a lateral blow, was, ib 
his opibioo, caused after the girder had fallen, and thai the fracture which 
caused the bridge to give way was that in the centre. He considered that 
tbe tension-rods tended more to weaken the girder than to strengthen it. 

Mr. Robertson then read the following report which he had made to the 
Directors of the Shrewsbury and Chester Railway : — 

" I minutely examined the Dee bridge on the Chealer and Holyhead 
Railway on the occurrence of tlie accident, and have since examined re- 
peatedly the points which bear upon the accident. I have caused drawings 
10 be prepared aud also a model, showing the details of the structure aud 
the fragments of the beam,iu so far as now discovered ; aod to these I 
would refer you, instead of attempting to give a written description of the 
bridge. (These were produced in Court, for the inspection of the coroner 
and jury.) Yon will perceive that there are two principal fractures io the 
beam — ooe near the centre, 5^ feet froni the west abutment, in (he middle 
portion of the girder; Ihe other io the portion of the girder next to the 
abutment, aod 20 feet from its '■ fence.' The latter fracture appears to uie, 
from its form, and especiHlly from the position in which Uie fragment lay, 
as shown in the ground plan lakeo ihe morning after accident, to have been 
caueed by the fall ; any dibturbiug cause previously to Ihe fall is quite in- 
oonsistenl with the close proximity of the fragments. The fracture at the 
centre, from tbe position of the fallen portion, and of Ihe middle teosion-nxJ 
wrapped over the girder, and especially from (he form of the fracture, ap- 
pears lo me tu have first taken place. This fracture I cunsider to have 
resulted from the weakness of the top flange, which was compressed and 
broken by (he slrain arising from tbe rolling weight of the engine and ten- 
der, aod tbe vibratory motion of the structure itself, increased to a large 
extent by the dejmsitof 2^ Ions of ballai>( on the roadway immediately be- 
fore (he accident. This compression is remarkably evident by tbe bulging 
out of the metikl ut tbe po^ul of tbe parting at the lop of the web, or vertical 
portion of the girder. 

" Id esUmating tbe strength of the girder, I am of opinion that tbe tension- 
rods, from tbe form of the section of the girder, weakened it, and threw an 
undue struin, by compresiiiou, on the lop flaoge ; but, assuming that they 
did not weaken it, and applying the furmuta, as given by Eaton Hudktu- 
soi), F.tt.S., lo tlie girders — by one formula, the breaking weight is equal 
tuUl^ toos ; and, by ihe other, (he breaking weight is equal to 76 tons. 
Now, it has been an established rule in practice, that ooe-lhird or one- 
fourth of the breaking weight is the safe working weigh! lo which a girder 
should be «ubjeclrd, and the larger the size, Ihe smaller ought lo be the 
proportion ; taking, therefore, one-fourth of 5G (the breaking weight), it 
follows that the safe weight to which one of the girders ought to be sub- 
jected is 16), and the two girders 37 tons. The weight of the timber, plat- 
form, beams, rails, chairs, fitc, exclusive of tbe girder, according to an ap- 
proximate calculation I made, is IQ tons ti cwt. ; and, adtiptiug (he rule 
that a uniform weight i'^ diffused over the beam, is equivalent to one-half 
that weight suspended at the eentre, this becomes equal to a weigbt sus- 
pended ut the c4-ulre of <J tuua 1^1 cwt. The equivalent weight of an engine 
and (euder of 33 tuns 10 cwt. 2 quarters, suspended at the centre of the 
beam, I estimate at 32 totis — making a strain of 41 tons 10 cwt. against 37 
tons — the safe working straio to which Ihe bridge ought to be subjected. 
However, on the afternoon of the Bccidcot, inimediutfly previuus to the 
passing of the train, the bridge was subjected loan addilionul strain, by 
the laying on of 5 innhes of brokeu red sandstone ballast, amounting to u 
weightover the bridge of ^5 tons, which is equivalent to a weight suspr-nd- 
ed at the centre of 12 tons ID cwt. This makes a total of r>4 toas against 
Ihe safe strain of 37 tuns formerly stated ; and the last addition appears (u 
me to be tbe immediate cause of the accideut, Io these calculations, how- 
ever, it is assumed that everything is at rest, and (hat the forces applied 
are those resulting from direct pressure, whilst tbe evidence shows (but 
there is a vibratory movement of the whole structure toalHrge extent ; and 
there is, besides, a percussive movenieut of the eugioe and lender, which, 
with a heavy long-boiler engine, with outside cylinder, is considerable. 
"The weight of the slrncture, aod of (he train in mottoo, will be about IGI 
tons in all, and the strain frtmi litis cause must he added to that furmerly 
stated. This strain, although it caiittot be ascertained by accuracy of cul- 
cuialion foundi'd on experiment, experience shows to be great ; tiiid I am 
of opiaian (hat it formed a large element in the strain which broke the 
bridge down. There is also ibr whole gross straiQ arising from the pres- 
sure and tbe percussion of the structure and its load, with the npportiun- 
ment of that strain between the girdew ; for 1 am of opiuion that, from the 
loose and independent connection of the girders, and the giving of tbe 
structure, the strain may have been unequally divided between the girders. 
These iovesligationt, independently of tbe evideoceof the ey«-wita«;«i>es 
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lead me to tbe concIa«ioo,tbal Ibr gird«r broke io the midrlle from it* weiJc- 
ne65 to resist tbe strain, increased by the laying on of llie ballaat. 

'*Tbe opioioDS of Mr. StepheDson and Mr. Locke, founded oo the alleged 
facts as to tbe paint od the tender, tbe broken carriage-wheel, and the snips 
in the chairs, appear to fall lo the ground, as they must bare been mtsio- 
formed oo those particalars, which can all be disproved. 

"Henry Robektsoji, Kngincer," 

<♦ Chttler, June 15, 1 847. 

Capliiia Symonds, R.E., and Mr. Walker, who were retained by Go- 
Temmeot to examine into the cause of the accident, presented to the in- 
quest a very lengthened report, tbe foUowinK are extracts from it :— 

'* That the bridf^e was of auRi^'ieDt strength if the cast and wrought iron 
be supposed tn act togelher, each takini; its equal proportion of the strain. 

"That there is f;reat difficulty in insuring the Joint action, and tliAl if 
this is a part of the principle of the bridge, we do not approve of it. 

'^That neither the vrroitght nor tbe cast iron, taken sepurate'y, was aaf- 
firient for perfect siahility ; and that, to have insured this, the cast iron 
firders alone shouM have been of suflicient strength to carry the whole 
weight, with ao ample allowance for the various circumstaocei (some of 
them peculiar to this bridge) which we have explained. 

*'That, with the exception of the bends, or warps in the lop flanges, the 
castings are of good quality. That the wrought iron is also of good quality. 

" That the stonework of Ihe piers and abultnents is good ; and in no way 
contributed to the failure. 

" We now come to the qnestion, what was the immediate cause of the 
accident f As the bridge hnd carried as great or greaier loads before, the 
suggestion that there was something peculiar in Ibis case, as tbe end of a 
rail having projected from (he straight line and been struck by the engine, 
or the tender having got oiTthe line and struck the girder laterally, is not 
improbable. The engineers who were called by the Railway Company 
considered that the breaking of one leaf of the wrought iron that was next 
the tender, lie piece that was struck otit of the girder, and the damage to 
the abutment wall, are all proof of the fact that the acrident was catised by 
the tender having got off the line, and broken ihe girder by a heavy lateral 
bfow. M'e refer lo the evidence of Mr. Robert Stephenson, Mr, Locke, 
Mr. Vignolea, and Mr. Irooch, who were also of opimioo that the strength 
of the girder was Euf!icient. As to this latter paint, we have already slated 
tbe principles upon which alone Ibis cooclu»ion could have been nrrived 
at, and our own opinion. As to the tender or )be carriage immediately 
behiod it having got off tbe railway and damaged the abutment wallii, there 
ii Dodoobt; and if the lender struck the sideufthe girder, when Ihe latter 
was under great strain, a ft^cture ivas the probabte conse juence. This is 
on the presiiniption of tbe tender having got off the liae from some other 
cause thaoi the breaking of the girder. 

" Our own decided opinion, formed from (he statement we have made as 
to tbe strength of the girder, and from the position in which the broken 
pieces were found, the two halves being each in a straight line, or nearly 
BO, but at an angle with one anoiher, is that the lirst fracture took place in 
the centre of tbe girder, and nut at the end which rested un (ha abutment. 

*' In corroboralion of this lust view, the addition that was made la the 

Eermanent weight of the bridge, immediat<-ly before the accident, by Ihe 
a]la«t spread over it, and (he fact that when a weight, partly permai;ent 
and partly passing, but which together formeil a considerable portion of 
the breaking weight of the girder, are in conliimal operatiou, flat girders 
of casl-iroQ suffer injttry, as their strength becomes reduced ; and if, when 
this has taken place, the momentam of the passing weight is increased by 
an irregularity of the rails, or in Ihe motion of )he engine, la which the best 
made and maoiiged raitnays are subject, a fracture is likely to follow. 
The probability of (his having been so in the preieat case, and the fact of 
the teitder having beca oiTlhe line, and having been driwn up with great 
violeoGe, so as lo break (he end piece of tbe girder by Ihe blow, are to be 
weighed ag'tinst each other in assigning the cause of the accident. 

*• Having reference lo other cases, it is proper to stale that Mr Robert 
Stephenson stated in his evidence (hat he had erected a number of bridges 
on tbe same principle as this, and that this wbs the Grst failure. We have 
not examined these bridges ; they are staled to be all of a less spun than 
the Chester bridge, but that (he dimensions of the parts are proportionally 
less ; and it may perhaps be argued from the abuve numerous examples, 
and the opinions of Ihe eminent engineers opposed by this one faiture, that 
we are mistaken in considering tbe weakness of (he girder to be the cause 
of the fnilure in (he present case, and unnecessarily cautious in the objec- 
tion we enlertaiaed, and have expressed, as to tbe principle of this bridge 
and its security; but, as we entertain these opinions very decidedly, it is 
our duly (by no means an agreeable one) to express them." 

Tke Verdict qf ike Jury. 
After an hour's deliberation, Ihe foreman, Sir E. Walker, retamed the 
fallowing as the unaiiimuits verdti:t of the jury : — 

'* We find that George KoberLs, John Matthews, and Charles Nevitt, 
were accidentally killed on the cvetiifigof the24lh of May last, in the parish 
of St. Mary-on-the Hilt, io the city of Chester, by heing precipitated along 
with a train of carriages od the bank or bed of the river Dee, from the 
breakage of one of the 12 caat iron girders couetttutiog tbe rajlwajs-bridge 
over that river. 

" We find also that Isaac Powis died oa tbe S6lh of May from injariea 



he received at the same time and place, and from the like cause ; and wa 
find that Thomas Anderson came by his di-atb on tbe 24tb of May last, in 
the parish aforesaid, by being accidentally thrown from tbe tender on to the 
raits. 

'* We are further unanimously of opinion, that (he aforesaid girder did 
not break from any iuteriil blow of the eogine, tender, carnage, or van, or 
from any fault or defect in (be masonry of the piers or abu(ntents; butfr\>oi 
its being made of a strength iusufficieut to bear the pressure of quick Iraios 
passing over it. 

" We feel that the 11 remaining girders, having been ciut from the same 
paitera and of (he same utreugih, are equally weak, aud consequenllj 
equnlly dangerous for quick or passenger trains as was (he broken one. 

'* Wi; consider we should not be doing our duty (owurds the public if we 
separated without expressing our unanimous opinion, that oo girder bridge 
of to brittle and treacherous a metal as cast iron alone, even ibuugli trussed 
with wrought iron rods, is safe for quick or passenger trains : aud we have 
it in evidence before us, that (here are upwards of lOU t>ridgeB similar in 
principle and furm to the late one over the river Dee, either lo use or in the 
course of being constructed, on v.iriuusi lines of railway. We aunfrider ail 
these unsafe, more or less, in proportion to the span ; sittl, ail unsafe. 

*'■ We therefore call upon her Majesty's (luveruineut to institute such an 
inquiry into the merits or demerits of the»e bridges, as shall either con- 
dema the principle, or establish their safety to such a degree, (liat paaseo* 
geremay rest fully satisfied there is no danger, although such bridges nay 
deflect from t| to 5 inches.** 

The Coroner stated that that portion which related to the death of Ihe 
deceased could only be taken as their verdict. Their recommendations, 
however, he would forward to the Railway Departineat or ht-r Majesty's 
Government; aud no doubt Ihe press would give iheiu due publicity. 

The bridge crosses the Dee river at an angle of about 4S^, aud it eoa« 
strucled with three spans — skewed to the same angle — of 03 feet each ia 
the clear; each span being sustained by four trussi-d girders, 100 feet loog, 
one on each side, and two in the middle, making the two roadways inde- 
pendent of each other ; on the inside of tbe bottom dange of each pair of 
girders, shoes are cast, having a dove-tailed socket, into which wrought 
iron cross ties are fitted, to secure the girder« from springing outwards at 
the bottom. Between these, and resting upon the sam.e flauge, are strong 
timber bearers or joists, upon which a flooriDg of four-inch planks is laid • 
OQ this Ihe longitudinal sleepers are fitted, carry iug the rails and check- 
raib, (he latter being coDtJaued *JG feel beyond the span of the bridge ea«tt 
way. 

The train parsing over the bridge at the time of the accident consisted 
of (he engine and tender, fulluwiug which th« carriages were arranged— 
1b(. One hrsl-class : 2ud. One second class (with break and guard-bos) ; 
3rd. One secoud : 4tb. Luggage-van: 6th. Second-class. 

Kach girder is in three lengths of cast iron, bolted togellier at the joiol*| 
making 100 feet in length and 3 ft. iu. in depth, and surmounted over 
each joint by a connecting ecurling, 13 feet lung and 3 feet high. Tbe 
clear spaa of the bridge is 98 feet, and the bearing ii fi. u m. at each 
cad. 

Tbe width of tbe top flange is 7} inches, aud thickness l| inch oo the 
edge ; thickness of the «vcb 2i inches ; width of lower flauge 3 feet l»y 
Clinches thick. The top section, iocluding the molding on tbe under- 
side, contains 14 square inches ; the lower flange and molding 00 square 
inches,, and the web B(> inches : making io all 160 square incites. On each 
side of tbe girder there are four wrought iron leuMou barn, C in. by 1^ in, 
Ihe collected eectioa of the eight bars (four un each side) coutama GO 
inches. The bars are put together in lengths, as u^uul fur suspeasion 
bridges; and at the joints of the cost-iruu beuti, a wrought iron bolt passec 
through the eight (hick nesses of wrough( iroa bars and the ca.st iron gir> 
der. To this cross-bolt are suspended two other bolts, which pais through 
Ihe cast iron dovetailed plate, under (be joints, aud secured ou (he uoder- 
side with screws and outs, tu bring Ihe plate up taut to the flange; ftnd 
Ihe ends of the suspensioa bars at the abutment ara secured to a cast iroo 
raising piece by cross keys. 

Il will (hus be seen that the girder consist!, ia aeetion, of a caxt iron 
girder (similar in form to bg. 2) and eight thickoeasea of wrought inm 
suspeosioo bars : these wrought irua bars, from the very Hat angle at which 
Ihey are set and secured to the cast iron girder itself, seem to be a very 
|HK>r safeguard against the breakage of the cast iron. Ia fact, on account 
of the tension bars being inclined at such a small angle, tliat a displace* 
meot of the particle; of the cast iron girder, quite suflicient fur tractut*, 
would have produced scarcely any exteosiuu of tbe wrought iron bara» 
and, therefore, hardly called into play any resisting force from their I«b> 
siun : the teosion-ruds, io short, were of about as much service to the 
girder oa a piece of pack*thread passed from eod to end. Tbe scarfing 
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pieces being placed over the joiot, also appetir la be iujudiciouaty ar< 
laofi^, and are aot ko good aa when ta iocreased depth is gireo to t)ie 
casting at the joiats, aa adopted in sotoe other bridges. 

The anoesed wood-eograving (fig. 1} is an elevation of a portion of the 
broken ginler ; part of one of the leogtha, which was not broken, ia cut 
•koK for want of apace. The abutmcat end of the girder ia that portion 
which laid on the Sultoej abuimeat, and bad a beariog of 5 ft. in. on 
tb« nasoury. There are two fractures — one in the leagth nearest to the 
Sallney abuimpot, and which was of coDsiderable extent, 3 ft. 8 in. 
wide at the bottom, the fracture ruoainf aloag the web, ju^t on the top of 
tkt lower flange, and then upwards in a tiauling direction on one side and 
perpendicular the other side. Fig. 2 is a section of the iron at thii frac- 
tare, which rhows two bolt bolea at the top, made for filing on an eagle 
omaoient^ and doublless considerably wealieoed the girder, as at these 
bolt boles the flange was found lo be completely crushed. From the ap- 
pearance of this fracture, upon the whole, we are inclined to assign it as 
the part that first broite. The other fracture is nearly in the centre of the 
niddte length of the girder, and lakes a diagonal direction across the gir- 
der upwards, to the extent of 4 feet horizontally. 

From eYperiments that have been made since the accident, the deflection 
nf the girders under differeot loads is frum 1 (o 2 inches — the greater the 
telocity of the train (he greater is (be deflectiun : this shows tltat we must 
not fii the proportions of a girder at three limes the breaking weight ; but 
considerably more must be ailowed^it ought to be at the least four, if not 
five, limes. 

The question that aoggesta itself, frDtn the failing of this bridge, for con- 
aidenUioo among engineers, ia whether a girder, containing the same quan- 
Uty of netalof wrought and cafrt iron together, 140 square inches in the 
section, could ooi be better arranged than the one before ua, so as to form 
the requisites of crossing over a ruad or river without interfering with the 
iMtdaray below. From the beat consideration that we have bestowed upon 
lb* «abject, we are iudoced to adopt • girder of the proportions and form 
•bown io the annexed engravings, Ggi. 4 and 5. The flanges at the joints 
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Flgi. 4 ind 5. Elevation and rtan of Propcted Ghtler. 

Tofce wide, and of the form Fhown in Gjj. 3, and the surfaces planed ; (he 
eaaaecting holla lo he of as larce a diameler »s the tnelBl flange will 
«llftw, the lower holts being at least 2J inchea diameter; particular atlen- 
lieo must be paid lo (he fitinjc of thepe bolts, and the keying of then), 
to prevent Ihe nuts loosening by vibration. 

(2-lC6«d\ 
W = J — I , the breaking 

weight of the Dee Bridge (girder is 00 tons— that is supposing; the tension 
bars to be of no service; whereas, the breakinff weight of nur proposed 
irirder is 110 tons, and ronlains four tons lens metal than the Dee Hridge 
trussed girder. The weight of 110 (ona is, as n^-sr as can be, the strength 
required for Ihe Dee Bridge span of 08 feet, vhith will he equnl lo 2iO 
Ions for a pair of girders : taking a fourth nf this weight as Ihe safe strain, 
ii will give 55 tons. The calculated strain upon the girder at the time of 
Ib^ accident was 64 Ions. 

ft is the joints of these girders that require the especial attention of 
lb« angineer, as we shall next proceed to show. 

* W trelgtit tn ton*, n tbt am of tb» lower flanget Is cqtisre locbet. d the total depth 
•f lfa« ginkr to iacbes, and / tbe teti^ In feet la cl««r oi Ibe bwirgt. 
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Fig. 3. Sectloa ti rracturc A. Depth 3 ft. t la> 
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Fig. 3. Section Of Proposed Girder at J' 
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The cause of the fracture we believe to be, that the girder wa« jointed, 
aod that due coDBideration was Dot given to that circumatance in assigning 
their relative proportions to the flanges. As the effect of a joint is one 
that practical men are apt to overlook, we propose to esamine the subject 
in detail — exclading as mudi as possible synilwlical language, in order 
that our reasoning may clearly be appreheniled. It is well known that 
there are usually three diitinct divisiuas of a girder, consisting of the 
upper and lower flanges and the web : the vertical and transverse sectioa 
of such an arrangement would resembte soiue«vhal an H laid oo its back 
—thus X. The reason of th)» mode of construction will be better under- 
stood when we have determined the nature ^nd amoant of the strains and 
ihrusis esperieoced by the several parts of a loaded girder. 

d M qO « 



DC^ 



m 



^^T 



-c 



N 



Let A Bdr be a vertical section of a girder, resting oB the points A and 
B. and loaded with Uie weight ir at Q. Let cQ =a; cd = t; Bd = &; 
r D, the seclion of tiie upper flange ; C A, of the web ; and a B, of the 
lower flange. Let R = reaction at A ; R' = reaction at B ; to* = weight 
of the girder, which is supposed symmetrical and anifonn throoghout its 
length. 
Then we shall have these equations, when there is eqailibrium — 

«a-j-— =R'/; wil-~a)+'^ ^Rt. 

Let ua oow suppose a vertical section to b« made tbroogb lome poiat^ 
M, of the girder. Let cM — h; Cc=:c; A a z=.d. 

Consider now the equilibrium of the part eS : c N is kept at rest by 
*• »'A 

the reaction Rat A, by its own weight —, and by vertical and hori' 

xootal forces arising from its coDoeclioo with M B : let Y be the vertical 
force; t and [(' acting atmamln^in ibe dtrectioDs indicated by the ar. 
rows, the horizontal forces. Let N n = jr, N m = ;^' : 
Then we have for the equilibrium of c N 

w'h 

R + Y = IP + " ; <' = <; 

alec, taking moments about A, 

Yh+tx=wa + -^ + t'x\ 

Now, * = t' ; R ^ B>(l — a)-H w'l 
I 



Y = 



w'k 



— R = -r ^- — ^^ ^ 
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Subttitotiog this value of Y, we find 

t (x' — j) = (f> (a, h, I, Wy w',) : 
.•,t{x*—^x)i» known, and depends simply on ibe weight of the beam 
and its load, and not on Hu tKape iff lite beam — the only condition to that 
eSecl being, that the beam shall be hngitudinaUi/ unifonn. 

We Gad, then, that at the upper part of the beam there is a throat, and 
at the lower pari a tension. Consequently, at the upper part the pmrticlea 
of the beam are in a slate of conipresBiou, and at Ibe lower in a slate of 
extension. Therefore, between M and N there is some point where the 
particles are neither extended nor compressed. Let <y be this point : o is 
said to be a point in the neutral axis. If, now, the beau were lamioaled— 
that is, composed of panilld laminae', incapable of sliding over each other, 
and whicb obeyed Hooke's law — Ibe amount of the forces arising from the 
extension and compression of the particles in M N, would vary as their 
distances from ». This is the law usually assumed for materials of even 
a crystalline texture ; at all events, the probabilities are, that even if the 
tension and compression do not in all cases vary directly as Ibe distance 
from — tht*y vary as some higher power of tbe dietaoce : according to 
either supposition, it is clear that the particles near o are not so effective 
in supportiDg uf aud u>', as those farther from it; and, consequently, we 
S4^e the reason why the greater part of Ibe substance of the girder is distri- 
buted at the greatest available distance from o, in the form of flanges. 

Id the case of a cast iroa girder like Ibal of tbe Dee Bridge, it is not 
necessary to make tbe upper flange as thick as the lower one, t>ecaus« cast 



iron exerts a much greater force for compression than it does fur extension 
to the same amount, and bears a ro.ach greater cruthiag than rendiDg 
strain. Suppose now M N to be a joint, and Uie connection to be eftectrd 
by means of bolts let through projecting lips, as was the case in tbegird<r 
that broke ;— the question immediately arises, bow would that effect Ui: 
thrust and strain on tbe upper and lower flanges? Before we cooBider 
this question, it will be advisable to show that in the molecular conaMtiaa, 
first noticed, jr' — x is either or very nearly a maximum; and, therefore, 
y either or very nearly a minimum— for y(x' — x) is a constant, as we 
proved. 
la tbe first plaoe^ taking the usual law — and supposing tbe girder 

a 



not flanged, but uoiform, x' ' 



'X would =: -.Ac; but when we consider 



the flanges, the resultants of tiie strains and thrusts will be thrown nach 
nearer to N and M respectively ; aud with tbe ordinary proportions obsanred 



for the flanges and web, x' ■ 



.T would not be less than -. A c, or - M N 



— and it is difficult to conoeive aojr node of connection at MN wbich 
could make it greater. We oanaot, then, suppose that y can be iocreaaed ; 
let as, therefore, suppose that y is the same fur all modes of connection. 

If, instead of the ordinary law, we had assumed any other law for tbe 
amount and variation of Ibe thrusts and strains, involving a higher power 
of the distance from o than tbe first, (for instance that adopted by Mr. 
Hodgkicson) x' — x would on such a supposition be still mure increased. 
On the whole, we may fairly suppose if to be constant — certainly not 
capable of being diminished by any mode of connection. 

Bat although jr remains coostdnt, its distributioo, both above and below 
o, will materially depend oo the nature of tbe joiut. Suppose, for instaace* 
a single bolt at N ; then this bolt will sustnin all the tension — and all the 
particles about N will be exposed to an enormous rending strain. Again, 
if, as io practice, when the joint is bolted from M to N, the lip gives and 
is slightly deflected, and the bolts work loose, then, in order to make np 
the value of y, more bolts than those between a aud N may be in a state of 
tension, and less of the girder ibao from o to M in a state of compreastoo ; 
consequently, since the area whicb sastains the thrust is diminished, the 
thrust per square inch will be iticrensed. Also, if some of the bolls work 
looser than others, the bolts which work tightest will be in the highest 
stale of tension. Some of these causes of imperfect action may be pr<> 
Bumed always to exist ; and the only way we know of compensating for 
their effect, is very much to increase the vertical breadth of the girder at 
the join). This, however, was not done in the girders of Ibe Dee Bridge. 

To all this reasoning, it may be objected that the girder did not break at 
tbe joint. Oar reply is, that tbe strains arising from a bad joint are trant- 
milted to a great distance through the substance of the girder — and where 
the metal is weakest, there we may expect fracture to ensue. It is not 
enough to build bridges calculated to eudure two or three times tbe great- 
eat statical strains they can be subjected to — especially when those straios 
are to be supported by cast iron girders. The continual vibration to which 
iron is liable, lends to weaken tbe cohesioD of its particles : the alternate 
expuosirm occaeioned by heat and cold has Che same effect. 

Lastly, it must never be forgotten thai the vibration of a train incr 
enormously the tendency to fracture, by briagiag into play dynami 
strains, the aniouut of which is beyoad calculation ; and that iron bridfca 
are especially adapted to transmit such vibratious. 



Artetian WelU in Volcanic FormalionJ. — The first attempts of this 
kind in Naples were made, some years ago, near the Campo Santo, by tbe 
iSacieta Induttriale ', they, however, yielded but a small quantity of water, 
at a depth of 80 or DO feet. This led to the great uudertaking ia the 
Royal Gardens, which, however, is nut likely to yield any favourable t«- 
suit. The deeper tbe b<iriug pruceeda, tbe harder is tbe appearance of tbt 
strata of volcanic tujfa — aud the only advautage derived is the perfect 
knowledge of the geulagicaE stratification of the terruin of Naples, oa 
which the architect, M. Cangiano (who superintends tbe work) read a 
paper at the meeting of Italian tcienziate, in 1845, As the supply of 
water for tbe metropolis (esiiecially near the Poailippo and Vomero) ia 
constantly on the decrease, government wilt be obliged to erect new aqoe- 
ducts at aa eoormout expense, and to convey fresh water from Mootc 
Taburno, or the sources of the Saruo — or even so far as the Tifetiat and 
Trebulioi mouatains, near Capua. It may be said with certainty, that Ibe 
volcanic terrain near Naples does not contain a suUicient quantity of 
drinkable water for its increasing populatioa^-eveo if it be not tbe case, 
that tbe quantity of water is yearly decreasing, for reason* not yet 
properly ascertained. 
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HISTORY OF ARCHITECTURE IN GREAT BRITAIN. 

A Britf Sketch or Eyilume n/ the Ri$e and Pngreu of Architecture 

in Great Britain. By Jamu Elmcs. 

*' Epitomea are helpful to the memory, and of good private use." 

Sia Hemrv Wotton. 

CCoHtinued from page 170. J 

It ba« breo already meDtioned that lotgo Jooet had improved hit taate 
by atudyiug the works of Paltadio and other emioeat Ilaliaa architects, ia 
Italy. It ia not unlikely that be bad met Sir Henry Wottoo at Venice, aa 
tbia taateful coDouiaseur and elFgaat illustrator of the Vilruviao art waa 
tbea ambaisador from James I. to the Doge. Jataea'd brolher-io-latv, 
Cbribliaa IV., King of Denmark, who had heard of Inigo'i reputation 
trom that city of lakes and palaces, introduced him to the British monarch, 
who immediately appointed bim bis architect. 

Joaea's style, after bis return from Italy, tiears marks of much improve- 
neat io taste and porit}, as may be seen in the works be executed before 
his visit to that fostering country of the arts, and those which he designed! 
after his return. This cmiiMnl architect vifited Italy twice, and enjoyed 
the friendship and patronaj^e of the celebrated Earl of Pembroke, audi 
oCber tasteful nobility uf the period. 

Amooi; his works not alreitdy mentioned, are additions to Lord Pem« 
broke's srat at Wiltun, the porch of which bad be*^n desii^ned by Holbein. 
Jones's classical additions to this editice arc apparent, particularly the 
Iriooiphal arch and iu equestrian slatne, thai has been lately cited as an 
aathority, among others, in the controversy about Matihcw Wyatt's colus- 
•al statue of th** Duke of Weliini;loD, in Piccadilly. Also, the quadrangle 
of St. John's College, Oxford, aootlter proof of bis want of feeling fur the 
beaulies of Gothic architecture, as is the Chapel Royal, St. James's; 
Coleshill. in Berkshire ; Cobbam Hall, in Kent ; and tbe Grange, ia 
Hampshire. 

Before concluding that portion of our notice that lermiaates with Inigo 
JooOTt we oust revert to some of those less known artints who flourished 
between the great days of the Tudor style and the eipul-<ioo of arts from 
England by tbe rough-shod founders and suppoilurs of the Common- 
wealth. 

Whatever may have been the ioteaUoos of James I. as to the erection of 
m apleudid palace for himself and bis successors (o the crown of the two 
kingdoms, which had been first united in his person, be had strong objec- 
Ikms to his example being copied by his nobles. Fearing that if they made 
their establi»hmeiils in tbe metropolis loo large and expensive, it might rob 
tbe provinces of much of their grandeur, and tbe country people of their 
natural protectors, (he wealthy aristocracy of their respective counties ; he 
Iberefore issued edicts ngainsl tbe eulargrment of (he nietropoiis, and coo- 
finned the royal will of his predecessor, Elizabelh, that no further man- 
aioas or ooble residences should be erected but upon ancient found tit ions. 
Lord Bacon ioforms us, that King J'imes was wuia to be «cry earnest with 
the country genllemen to abaodun London for their country seals ; and th«l 
he would sometimes say to them : " Gentlemen, at I^udon you are like 
abipa io a aea, which show like uuthing ; but in your country villages, you 
■re like »hips in a river, which look like great things." 

Although James attempted to drive his opulent subjecls from the metro* 
l^lto to their country rebidences, few of our monarchs bad a greater num- 
ber or more splendid palaces in Lundon than the successor of Elixabctb, 
from whom he prol>ably inhereted Ibis dread of palatial rivalry by his 
Dobles in the metropolis. That powerful queen, who was one of tbe most 
abaolute mniiarrbs in our history, issued several proclamations, rigidly 
forbidding the increase of new buildings io Loodua. James did not coo- 
teat himself with merely reproving and exbufting his nobles and magoates, 
bot iMued several proclamations to the same purport. 

Id 1G03, wheu he had beeo but two years upon the throne, be issued 
tbe flrat of these inacidateii, which forbade all manner of building wilhio 
tbe city, and a circuit of one mile (hereof. Among its commands was (he 
aftlotary one to a wooden metropolis, that all persons hencerorward should 
build their external w^ils and windovis either of brick or stone. The 
elataical rending of the king, who delighted to be compared in wisdom Io 
Solomon, and in the patronage of literature and art to Augustus, probably 
wished to vie with the Roman emperor ia tbe boast of having found his 
mctropoUi of wood, and leaving it of marble (stone). The reason given 



in this proclamation for building with brick and stone is. ''as well fof 
decency, as by reason all great and well-grown woods were much spent 
Hod wasted, so that timber for shipping became scarce." James always 
showed a predilection fur the establiihment of a powerful navy, both mer- 
cantile and warlike, aa his founding the corporation of the Trinity House, 
the cullivation of the royal woods and forests, and this proclamation, tea- 
lify. This edict produced aa little effect as those of his predecesaur ; be, 
therefore, issued another, with more stringent penalties, dated October 10, 
1U07, and on the I6lh of tbe same month, aome otTendera against it were 
censured in tbe Star-chamber, for building eontrar/ to its tenor. By an- 
other edict of the same nature, issued in 1614, the commissioners are 
required to proceed with all possible strictness against every olfender of 
tins sort. This bad somewhat more efl'ecl, particularly as to tlie mode of 
building with stone and brick; and from tliis period may be dated the 
reformation of tbe architecture of London, which is so much indebted both 
to tbe architect and his royal patron. 

Tbe Arst house of Dole that was erected in conformity with this procla- 
mation, was one in the Strand, built for Colonel Cecil ; afler that, one near 
Drapers'- hall, Throgmorton street, in the city, is celebrated ; another, bnilt 
for an opulent goldsmith, in Cheapside, opposite to Sadlers'-hall ; and one 
that was built for a leather-seller, io St, Paul's Churchyard, near the north 
gate of toe cathedral, not being in conformity with the king's regulations — 
being built of timber — was ordered to be taken down^ mid rebuilt accord* 
ing thereto. 

Among the principal mansions of this period, are Hatfield^ in Hertford- 
shire, Ihe seat of the Marquis of Salisbury, and Burleigh, near Stamford, 
in Lincolnshire, the seal of the Marquis of Exeter, t»otfa built io tbe reign 
of Uueen Elia«belh ; and being still in existence, with very little alteration 
from their original design, are fine specimens of the mixed pictorial alyle 
of the Elizabethan period. 

James enlarged and improved, in a similar style, Theobald's, near Cbei- 
hont, in Hertfordshire, originally the seat of Elizabeth's great prime- 
minister, Cecil, Lord Burleigh, who often enterlained his royal mistress 
within its walls. It was a favourite residence of King James, and was 
the scene of his last moments. It afterwards became the abode of Rich* 
ard Cromwelf, who retired thither after his reBi|;nalion of the prolecturate 
of England. He passed the remainder of his days in this once royal 
residence, in peaceful retirement. 

Of the principal reformers of taste among the literary men and nobles of 
the period, the great lord chancellor Bacon stands io the foremost rank^ 
and his opinions on architecture acd gurdening are decisive of the charac- 
ter of (hose arts, which he so much improved, in his days. His maxim, 
that bouses are built to live in, and not to look on, should never be forgot- 
ten by tbe domestic architect ; and his desrriptiuu of a palace. In oppuai* 
tioD to Btich huge buildings as the Vatican, the Escurial, and some others. 
which, be pithily observes, have scarce a fair room in ttiem, is character* 
ittic of the best style of this period, which lotgo Jones, Sir Henry Wottoo, 
and the elegant-minded lord -keeper bad 6o much improved. 

That Ihe taste of Jones was influenced by bis asaociatioo in literature 
and art, with Pembrnke, Bucoo, Wotton, Ren Joosoo, aiul other eminent 
Englishmen, as well as with the literati atid connoisseurs of Italy, is 
proved not only by the purer sijie of bis nsaiurer age, but by the 
unrivalled design for the royal palace, which bears marks of being ar- 
ranged in the study uf Ihe artist, assisted by noble minds, rather than ifae 
work of a builder's office, traced by the mechanical hands of architectural 
draughtsmen. 

Bacon's description of what elomeats an arehitect should compose a 
royal palace, with iu accessoiial gardens, terraces, and rourts; royal 
state, dwelling, and necessary apartments, together with the personal 
survey that Jones had made, accompanied by men with congenial minds 
of the palaces and rojal residences of Venice, Florence, Rome, and other 
parts of Italy, bad a powerful eOect upon all his designs, and particularly 
opoa that of bia unexecuted palace. 

The limited space which tbe pages of this Journal allows to this notice, 
will not permit the quotiug of Bacon's admirable description of a royal 
palace — uot designed (or his poetical commonwealth of Eutopia, but evi* 
dentiv for the encouraf(emeiit of hi^ royal master to commence a palace 
which, 10 two or three reigns, might surpass all tbe other royal residences 
in Europe. 

I'pwatdflof IwfDly years ago, the author of this sketch gave Bacoo's 
description entire in the introduction to hh Memoirs of Sir Christopher 
Wren, and said— "This ideal palace would be an excellent task to try the- 
•bililies of a yuung architect to design on paper, and would make an 
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admirable probatiooarj Ruld medal study for the more adraoced AtudeaU 
of our Royal Academy. "' 

Witb similar feetin^e, the accomplishi'd Sir Henry Wotton, who imbibed 
a pure taste id alt tbe arts by hia rrsidence, as Jamea'a aiuba&sador, at 
Venice, joioa with Bacon in adoiiiting tbat architecture is worthy the 
altentioD of an elevated mind, and confesaes it to be ao art that requires 
00 commenditlioD, where tliere are noble men aud ouble miods. He says 
that be is but a gatherer and disposer ofotber mea'a tttuff (ji/Ntriit colli^et} ; 
be ye( preaeots bis countrytneo with the souodest theoretiGal doctrioes, 
and the purest ideas of taste in this uobic art, wbicb Jones curried so 
beautifully ioto practice. £a Woltoo's preface, be fears it niMy be said 
that be handled an art no way suitable to his rmploymeijln or his furtuDc, 
and so may stand charged with intruiiton and wilb impertinency. To the 
first, be answered, " Tliat thou|!;h, by ihe ever-acknowledged goodness of 
bis most dear and gracious MvereigD, he had borne abruHd some part of 
his civil service ; yel, when be came horae, and was again resolved «Dto his 
own simplicity, he found it litter for his pen to deal Mith ihe^e plain cum- 
piiemenls and tractable materials, than with the labyrinths of courts and 
slates; and less preBiimplioo in hini, who bad Jod|; coniempliited a famoua 
republic (Venice), to write, then, oT architectnre, than it wns anrien'ly for 
Hippodamus.t the Milesian, to wriie of repub))cf>, who was hiwoelf but 
an architect." To the second, be confeasra Ihat hia fortune is very unable 
to exemplify and actuate bis speculations in tbin art, which yet made him 
rather, from this very disability, l^ke encouragement to hope that hia 
pre»eut labours would find the more favour with others, since it was under- 
taken for no man's sake less than for his own. 

Our great architect, Inigci Jones, who stands second to no modern artist 
in Europe, was, like his illuslrious cotempurary, Milton, not only an Enic 
lishman, but a Londoner, being boru in the ueighbourliooil of our iiielropo- 
litan caihfdral, to which be had attached the splendid portico tbat bud 
drawn forth the juKt eulogium of the ta^steful Burlington. He was 
apprenticed to a carpenter and joiner, who were in Ihuse d»ya more of 
operative artists and carvers than those of the present lime. During his 
apprenticeship, his innate love for drawing and design had suRicieut em- 
ployment ; and he obtained, also, a greater knowledge of architectural 
construction than he could, had he been in tbe study of one of the painter- 
architects of the day. He distinguished himself in early life by a general 
love for tbe arts of design, and has been much cotnmeoded for his skill io 
landacape-painltng ; and Dr. Chalmera asserts, in hia** Biographical Dic- 
tionary," that there is still a specimen by him in the latter an at Chiswick- 
bouse. 

He was destined for higher purposes Ihao or a carpenter's fureman, or 
a builder's clerk of the works, his tiilenis having attracted the notice of 
Thonias Howard, the celebrnted Earl of ArundH, whose name is immor- 
talized by his inestimable collection of antique fculpture, called after him 
tbe Aruudetian marbles, — and also of William, Earl of Pembroke, who 
took him onder his patronage, and sent him to France, Ituly, and tbe 
politer parts of Europe, with a handsome allowance. 

After eshanflling the classical beauties of ancient Rome, he proceeded 
Uirough olber cities to Venice, then in the zenith of wealth and splendour, 
whence he was invited, as before- mentioned, to Denmark, by €!hrititian IV., 
who appointed htm hia archilect. He accowpaiaed the King of Denmark 
in hia vjait to James I., the husUaod of his sister, the Princess Anne of 
Denmark. On his arrival io his uiitive counlry, he was appointed archi- 
tect to the queen, and shortly afterwards lo Prince Henry, at whose 
lamented death, in 1C12, he re-viuiled the classical shorea of Italy. He 
gave such satisfaction to his illuslrious patrons, that on his departure from 
London, tbe king gave him the reversioB of the oOice of surveyor-general 
uf bis works. 

On his second return to this country, be entered upon his oflice, and 
executed the splendid public works already mentioned as being marked by 
a greater parity of taste than his former pruductions. Upon the death of 
King James, be was continued in his honourable post by Charles I., and 
was associated In bis honourable and tasteful empjoyfiients with Rubeus, 
Vaodjke, Chapmaa, Sir Wilttam Davenant, Daniel and lien Junsun. He 
designed and executed buildings, for Rnb< oa, the prince of painters, (u 
decorate with his gorgeous pescil ; and scenes, decorations, dresses, and 
machinery for the most illustrious poets of his time. At tbe death 
of Charles I,, Inigo Jones adhered lo the party of his royal ninslcr. He 
waa persecuted and decced, as a mailer of course, and stigmalised as a 
malignant. He died in grief, poverty, and obscurity, July 31, lGd2, and 
waa buried in the cbaneel of St. Beonet's Church, Paul'a-wharf, London. 



• " Elmn's Life of Wren," Part I., p. zxU. 4l«. 1833. 
t ArUtol. Polit, Ub. U, op, 4. 



The brilliant galaxy of philosophy, poetry, and art, which illumined the 
hemii>pbere uf Ihe SiuurU, with Bacon, Ben Jonson, Daveoant, Rubens, 
anil .lones as stars of tbe iirst umgnitode, set, amidst the clouds and tem> 
pe«t9 that convulsed the nation, from the first attack upon the monarchy 
till the Kestoratioo ; when elei^ance again dawned upon the people in the 
times of the second Charles, which will form the ueit epoch of this 
sketch. 

Amidst the stars of lesser magnitude that beamed among the colempo* 
raries and immediate predfceaiaors of J onefi, were Girotamo da Treviao, 
who, like Holbein, pructiaed both parnling and archilecture — Ihelaiter, aa 
an artist, and nut as a builder ; liichard Lea, an Englisliman, somewhat 
later; and another, named John Thyuoe, who built Son»4'r»et- bouse, in Iho 
Strand, in 1J67, io a mixed style of Iltilian and (jothic arcbilectore. 
John Shute, an Eni^lish paiutfr and architect, who flourished in the reigs 
of Queen Elizabeth, was sent by the Duke of Norkhumbvriaod, bis noble 
patron, to study the art under the best masters io Italy. He published, io 
1^03, a folio volume of tlie principles of architecture, as developed in tha 
most celebrated monumfuls of antiquity. Milezia, in hii lives of arclu< 
ifcis, tufutions an Eirg)it<hiutin, of the name of Stickles, who fiuurisbed 
uhout 1596, as an exrellont architect. Itoberl Adunis, who practised ar- 
chitecture and eDgineeriog, was superintftideot of the royal buildings to 
Ouetn Elizabtlh, and wrote a description of the river Thames, and of tbe 
bc»t method of fortifying it against an enemy. In the same period, flou- 
rished Theodore Havens, an archilect, sculptor, and painter, who affected 
grandeur on a small scale, and wus rich in Italiun conceits. He debigoed 
Caius Culltge, Cambridge, a fair specimen of the architecture of the age 
— pedantic, eicentric, affected, and trifling. This college was founded by 
Dr. i'aius, phyoiciun to Queens Mary and Elizabeth ; and three of it* 
gatebure of curious, if not of elej^ant, designs, being among the brat coo- 
structed after the Italian manner in Englund. The first is inscribed, 
" HtiMii.iTAS," and, as the Gate of Humility, is of low propurtions; tbe 
second, which is loftier, and rmbeJlished with a portico and emblematical 
Ggure, is dedicated to Virtue, and is inscribed "Vihtutis. Io. Cait'e 
Pu^uiT Sac teNTfjE," and conducts to Caius Court and the public Bchoola ; 
and the third, which i« inscribtd ''Ho»ORi>j," and ia called the Gale of 
Honour, ia of still larger dimensiona, and decorated with Ifae various 
orders of Roman architecture, overlaid with oraameuiji, in the style of the 
ecclesiastical Hionumeols of tiir period. 

About the same time, Hodulph Simmons built Emaouel and Sidoej 
Sussex Colleges, Cambridge, aud rebuilt the greater part of Trioity Col- 
lege, in tbe same University. 

Bernard Jan.sen, a painter-arcbilect of the Flemish school, also floariabed 
in tbe reign of James x he was a disciple of Dieterliog, a celebrated ar- 
chitect of the tame country, who wrote much on his art. Janaen exe- 
cuted, during his residence in England, the splendid mansion of Aodley- 
End, in SuH'olk, and a great part of Northumberland -ho use, London ; but 
the extraordinary and original facade was designed by Gerard Christ- 
mas. 

Among the other architects of Ihia period who!j« names have reached ns, 
are John Smithson, who died in 1048, and who, under the patronage of the 
Duke of NewcaRtle, travelled into Italy to improve himself in his art, and 
lo acquire a knowledge of good design. The mansion-house at U'elbeck, 
and the castle at Bolsciver, were of his execution. Stephen Harriaon must 
have bten an arrhitrct of some reputatioo, as he was employed to deaigo 
and execute the triumphal arches and other architectural pageantriea, 
erected in Lmidon, on Ibe accession of Jamea I. lo the thtoite of Great 
Britain. 

The political struggles Ihat convulsed Ihe reign of Charles I., which 
began with such iSiittering prospect.<« for the arts, and which was tbe epoch 
of good taste io architecture, has been already noticed. The rulers of the 
Commonwealth, instead of putronisiiig arts and artists, not only discou- 
raged Ihe living, hut destroyed Ihe works of the dead. The destructioo of 
some of the most elegant productions of painting, sculpture, and archilec- 
lure, by tbe iconorlasts of the Conimonwenlth, will ever remain a ttigma 
00 the administrHtiun of Cromwell: but the reign of Charles II. was 
favourable to architecture, as much by the dreadful fire which consumed 
the metropolis, as by the innate love of luagDJticeoce and art which diatia- 
guiahed the kiog and his court. 

(To be continued. i 

[lo Ihe first part of this sketch, in our last Number, page lOB, col. fl, 
line 11 from bottom, for '^ Tortcgiaus," read " Torregiaoo."] 
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ON THE CONSTRUCTION OF ARCHES. 

A p«per " On M« exiiltnce {prucl'uaHtj) of the lint qfe^fual Hoiizontnl 
Thmit in Archti, and the mode ^ delermimv^ it tty Geamfttical Construe- 
tion." By WriLiAM Henry Barlow, M. luBt. C.E. (Read at liie /nj/i- 
ttition nfCicil EngiMters. (With bd EDgrBVirig;, Plate XI ) 

The iuppo»itioa of the eKiBteoce of a cerlaio curve or line, in which Ibe 
preuare it irao««niiUed thronghoul the voui»olr« of aa arch, is not ofreceol 
origia. The theory of equiUbratioo, railed th? Catenarian, oT which an ac- 
count ia ginea by David (iregary (Phit. Traas. 10117), ia fouoded on Ihia 
baaia ; but ihraughout the JaTesligatiaa, it haa been aasuraed necessary to 
make the lioe in which the pressure ia traDamilled, coincide precisely with 
the form of the iolrados of the arch ; a GonJiliun wbJcli ia oecesaary to ata 
bitity, only wheo the arch is itiliDitely thin. 

Id the theory promulgated by La Hire and Altwood;, familiarly known 
aa Ihe wedge theory, or that in which each voussoir ia auppoaed to act aa 
• wedge, it ia considered oecesaary that Ihe presaure abunld be transmilled, 
•o that Ihe direction in which itactg at each joiat, ahouM be at right aoglea 
to the aurface of contact, which coDdilioo is only neces»iiry to atubrlity, 
when no friction exista between the surfat'ea of contact of Ihr vnussoirs. 

Bat wheo the Ibickneaa of Ihe arch and the frjctitin at the surfaces of 
eootact of the rouasuirH, are both included in Ihe investigatioD, ii ha» bt-en 
■bown by Professor Moseley, in hia able and elegunt expoaiiiim on ihia 
aubject, that the tuo condilioaa above menlioned, become modified, and 
that in an arch of uncemeoled vouasoira, the actual requireoienla to estab- 
liab atabilily are,— 

Firit, That the tine in which the preatore ia tranamitted (which he baa 
named the line of reaialaDce), should fall within Ihe Ibickoeaa of the arch 
■t every joinl. 

Secondly, That the direction of the preaaure, at each joint, ahould be 
within certain limitt, depending on the friction of the matenala employed. 

Coolomb, the irst writer on Ihia aubject, who based liia aasuniptions on 
data cooaialent wiib practice (M^motres des aavana ^trungera, I77S), coa- 
•idered, with Mogeley, that there were two caui>ea of rupture ; ihe first 
ariaiog from the tnrniog over of certain parla of one vous6oir on ihe edges 
of another; and the second, from tlte clipping or sliding of the vaaBsoira 
on each other ; and although the mode of invesligatioo pursued was totally 
different, yet the reaulta present a complete accordance with thuae since 
■rrived at by Prufesaor Moseley, so fur as they embrace the eame elenienta 
fdiacuaaion. Thia remark applies also to the cattrnarian und the wedge 
tbeoriea; for irtbelhickaeaa of the arch be considered lo be infinitely emull^ 
the line of resistance becomes Ihecateoaryf and if the ihickness be retaim-d 
Aod the friction omilled, the line of resistance ia analoguun. with ihe liue of 
presaure aa determined by Whewell in the wedge tbeorj ; but though ilie 
iaveatigatioQs of Moaetey leave little to be done in itucidating the cundi- 
tioQS of stability in archea mathematically, yet the deductions have not re- 
Cfiv^ that attention from engiaeers which ibeir intportunue det>«rvc8 
chiefly from the absence of any decided practical eshibaioo of their ror, 
tvctoeas and utility, and al»o from the investigation being surrounded by 
too much (Datbemalical dltliculty, lo admit of rendy application. 

The analogy t>ef.ire-n)enlioned,a« eiisliag between Ibe line of resistance' 
Ihe catenary, and the line of pressure of (he wedge theory, arisei« fiom uat 
governing principle, which is general in these curves, and conslituies ihe 
easential element of equilibrium when the only force acting is y:ravity 
namely, that the horizon liii forces in any part of the curve are e<tuat lo 
each olher ; by whjch it oiust be uuderbtoud, that nut only must tUe huri- 
lontal force, at any part of Ibe curve, be opposed by » buriEontul furco of 
equal amount iu tlie opposite direction, but thai the lioriz«nlal force ia equal 
tkrooghuut the curve. This essential element of any curve of equilibrium^ 
tbongh probably known, hai not been pointed oat; its malhenialicwl cor- 
reetoess ia self-evident, and of ila eiialence practiralliy, aa apphed lo the 
line in which the pressure is traosmitled through the vuusaoira of an aixh, 
the following experimenta give aatisfactory evidence: — 

In an arch confposed of numerous vouasoirv, lei their sorfacea of contact. 
ixutead of being planes, be made curves, as in Gg. 1. If ibe original form 
of Ihe arch be such that the lioe ofreaistaoce passei through the poitila of 
contact, no motion will arise among the voussoiraj on removing the centre ; 
but if the arch be a segment of a circle^ or aoy other form which doea not 
coincide with the line of resistance, the vouosoirs will take up a new posi- 
lioo, the curved surfaces of the vousaoira rulliog on each other, to a certain 
lUnili when ihej cani« to rest, and if disturbed .fron Ibis position (unless 



the disturbing force be sufficient to produce actual raptar«), Ihey will re- 
turn to it.* 




In this experiment it is obvions, that the pressure moat be transmitted 
through the points of contact ; and it afTordsa practical proof, that this lin« 
ia the curve of equ4d horizoatal thrnat ; for if in any vousi-oir a, the hori- 
zontal force at b, was not equal lo ibat at c, molion most ensue, and as this 
condition is Ibe same in all the vonssoirs, it follows, thai the horizontal 
force is equal thrnughout. The experiment admits of further application, 
by loading the arch so aa to vary the form of the carve in which the pres- 
sure ia transmitted, while it of necessity retains (be element of equal hori- 
zunlal ibruit; and it will be found, that Ihe limit of stability ia when the 
point of contact of any two voussoirs fatis at their onter or inner extreroi- 
ties i thus establishing practically^ that the line uf resistance, or curve of 
equal horizontal thru&l, must be contained within the thickness at every 
joint. 

The second condition necessary to stability,^ namely, that Ihe direction of 
the pressure, at each joint, should be within the limiiiog angle of friction, 
is almost always of necessity fulfilled in ihe forma of arches and with th« 
materials usually employed in practice; this part of the inqairy will there- 
fore be confined lo Ibe Grat condition. 

Now the property of equal horizontal thrust, enables a geometrical cou- 
siruction of the curve lo be readily obtained in any given form of arch, if 
two points in the curve be given, and by asBttmiag these two points, it can 
he ascertained by a tentative procesa, if any given arch doea, or does not, 
contain the curve. 

Proceeding in this oaanner it is found, that id a semicircular arcbi Ibe 
thirkneaa must be one ninth of the radius to contain the curve, a reanlt 
which is completely borne out in practice; for though apparently unno- 
ticed, a semicircular arch cannot be made to stand williout foreign support, 
unleas the Ihickoeaa be greater than ooe-ointh uf ihe radiua. 

lo like manner, in say other furm of arch which does notpreciaely coin- 
cide with the curve of equal hurizuntal! thrust, there ia a certain minimum 
thickness, or depth of vouasoir, necesaary to obtain atability. 

Among various other experiments, made lo test Ihe accuracy of the 
theory, it will be sufKcient lo give the following. The carve of equal hori- 
!:oatal thrust, when drawn on the elevation of a aemicircoiar arch, of which 
the thickneas ia one-ninlb of the ladius, louche* the inlradua at 35'^ above 
the springing, and the extradoa at the crown ; and practically, an arch of 
these dimeiiaioDS yields, by the crown descending, and Ihe haoncbes going 
outwards, the points of rupture, or rolalion, being precisely those where 
the curve touches the iulrados aad exlrados. 



Flf.3. 



* II la nrcTHAry IhaC the radiui ofcumture of Ihe voauoira Ire Bwde within ccrtaia 
lliaila, drprnding an ihe depth ol tlir vauakoln and the radhii of the arch t irioomnck 
rurvaiure be plvrn, Ihe ucb will fall, befofr the points of contact can lake apaacba 
podiloo, aa l» coloclde witik lb* Uae of realatancc. 

89* 
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Tfce eoadttJoB, that the carre mast lie within tfie thiekneM at erery joint 
was alw tested in the following manner. A semicircular arch, of which 
the thickness was one ninth of the radios, was consJmcted in four pieces, 
having the joints e and /, fig. 2, at the points of conUct of the curre of equal 
horiaootal thrust with the iotrados and extrados. A similar arch was also 
■wle in six pieces, having the joints at o, *, d, e, where the cnrre lies 
within the thickness. In the first case, yielding took place, hy the crown 
deweading and the haunches going out, and in the second, thoagh composed 
of a greater namber of pieces, perfect sUbUity was obUioed. 




qnently turned, in order to asceitaln. bj actual experliiwt, *• ratio of tha 
thrust to the weight, in a semicircular arch* 



Ustly, it being obvioas, that these eonditioni, if correct, most apply to 
•BJ form of stroctnre whose stability depended on equilibriam ; the curre 
of equal horizonUl thrust was ascertoined, in a series of rectangular pieces, 
as in fig. t, and it was found, that when they were placed inclined to each 
other at an angle of 45°, the thickness must be -1464 of the length to con- 
tain the curve, and that the point of contact was "MSS of the length, from 
the opper extremity ; also, that whether the isclinaUon was greater or less 
thaa 4»*, the carve fell within the thickness. Then taking two rectangular 





ng.4. 

of wood of this form, and dividing them where the carve teaches the 
ntradoaal line at a, they will yield by the apex going upwards, when 
pUood at 46"; but when the angle of inclination is made greater or less 
thaa 4S* as In f g. 4, stability Is obtained ; and at the inclination of 46°, if 
the divisions be made at e and d, instead of at «, fig. 8, although composed 
of a greater namber of pieces, stability Is also obtained. 

Before leaving this part of the subject, it may not be out of place to men- 
tion another experiment, which exhibito the analogy between the catenary 
and the cnrve of horizontal thrust. — On a vertical plane surface, an inverted 
semicircular arch was drawn, and divided into eighteen voussoirs of equal 
dimensions. Through the centre of gravity of each voussoir, a vertical 
line was drawn, as in fig. 5. From two pins, fixed at p and ^, a strong 
fine silk cord was hung, and eighteen pieces of chtdn, of eqnsl weight, 
were attached to it, representing the eqnal weights of the voussoirs. His 
species of catenary was then adjusted, so that each of the chains hung op- 
posite the vertical lines, and the apex fell just within the thickness of the 
arch as shown on the figure. The similarity of the carve thus produced, 
to that of the carve of equal horisontal thrust, was immediately apparent, 
Next, one of the pins at p was withdrawn, and the cord was lengthened 
aad attached to another pin at P, so as to retain the part ji c p" in ite ori- 
ginal position. The line P p thus represented the resultant of all the force* 
aetiaigat p, and completing the triangle P « p ; • ^ the weight or vertical 
foreo, was to P • the boriaontal force as S'TS to 1, which resolt was found 
toMooid perfeeUy with that exhibited In a brick udi which waa rabse- 



Fi«.ft. 
Having now, it is presumed, given sufficient practical evidence of the 
existence of the line of equal horizontal thrust, it only remains to notioe, ia 
this part of the subject, that as well as the position of the point of rnpturo 
being denoted by it, the direction in which yielding will take place, may 
also be known. That is to say, it will be outwards, when the cnrve of 
equal horizontal thrust touches the intrados, and inwards when it tenches 
die extrados, and before actual raptare, the approach of the curve to eitiMf 
extremity of the voussoirs, indicates the tendency to yield. 

Numerous other experimento, of which it is unnecessary to give the de- 
tails, have shown, that the conditions of equilibriam are the same for the 
aich and the abutment as for the arch itself; in fact, that the arch and (ha 
abutment, when together, may be considered as an arch. 
« 0« the GeometriaU Co»$truetum qf th* Curve <^ eqmi HmixmUal 
TkruMt:* 
The two half arches being assumed to be symmetrical, the apex of tho 
curve will be in a vertical line equidistant from the springings, and for tha 
present purpose, it will be sufficieat to assume one of the two pointa (sup- 
posed to be given), to be in this line. The oonstructioa of the corvo tiMU 
resolves itself into two problems. 




1st. To find a third point in the carve, at any joint between the tw» 
polnti given. 

Sudly. To ted a third polM !■ tho carre, «l any Joint beyoirf tht tw» 
p4rinta giren. 
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Th« SrsI of tbe«e coostructiod*, is that which ia more particularly appli- 
cable, ID detemtinmi; whether a given form of arch contuiina the curve; for 
b7 takiag each jotnl separately, the whole curvv is oblaioecl. The secoadi 
is that which ii employed, in dc terminiog whether a given abut4sent is of 
aofficieot thickoefts to cuntaia (he carve. 

PaoBLeM I. — Let a and b, fig. C, bt two [M)i&ta io the enrre of eqaal 
horixootal throat id the arch A B ; required Io fiad the point at which the 
carve iotersects the joint o q. Let G be the centre of gravity of the half 
•rck A B, and g that of the portion o 9 B. Through b draw the borizoatal 
liB« e m, aad the vertical Hoe 6 / ; also through G and g, draw the vertical 
liaea G A and g k, intrrscctiDg c n in A aod k ; Join a A, and produce it to 
I; from k set oiT Ac », equal to A ^, and through m draw the vertical tine 
m ■*, making n m to f 6 as the weight of the portion vq B, is to the weight 
of the half arch A B ; join m k and produce it anlil it ioleraectB 9 ; p, the 
point of iflterMcbon, will be the point required. 

I 




PBOBtKM II. — Let a b, fig. 7, be two points ia the curve of equal hori- 
aoQlal thrust, in the arch A B ; required to find the point at which the curve 
iatersecu the joint o 9, being the base of the abutment. Let G be the centre 
«f gravity for the half arch A B, and g that of the arch aod abutment taken 
logetber. Through b, draw the horizontal line 6 r, and the vertical line 
bti alao through G and g, draw the vertical tioes Gkundgk, iotersecUng 
fr r io A and ^ i join a A and produce it to /, from k set off ft n equal to h b, 
•od Ihrongb n draw the vertical line 11 m, making n m to { 6 as the weight 
of the arch aod abutment is to the weight of the arch A B ; join m k, aud 
produce it, until it inlersecU 09 ; p, the point of intersection, will be the 
point required. 

It Is oDoeceaaary to accompany these constructions with a demooatralioD, 
as it ia evident, from the nature of the construction in either case, that the 
horizontal thrust of the portion A B, at llie pointj a aod 6, is equal to that 
of tf^ B, at the points p and b. — For a loaded arch the construction retnaios 
the same ; the centre of gravity of the arch und load being tiikeo, instead 
oClhat of the arch only, 

These conslrocUons point out, not only the form of the curve of equal 
borizonlai thrust in any given arch, but also the direction and amount of 
pressure at any joint. For as the perpendiculars of Ibe several triangles 
nrpresent the weights of the several parts, so the hypothenuse of the seve- 
ral Uiangles represent (he resultant pressures at any joint. From this it 
appears, that the actual pressure, tending to crush the material of which 
the Arch is made, decreases towards the crown of the arch. 

Figs. 8, 9, 10, 11, and 12 (Plate XL), are drawings to scale, of ordinary 
forms of arches, showing the minimum thickness that will conUin the 
enrve of equal horizoolal thrust, and that this is the Least thickness capa- 
ble of standing practically, may be readily tested by models ; due allow- 
ftocc being made, on account of the joints not being able to be worked 



with mathematical etactness. From these diagrams 11 appears, thai tli,. 
arches which differ most in form from their curves of equal horizontal 
thrust, are Kemicircles and semi-ellipses, and that in these forms, there is a 
tendency for the crown to descend, aod the haunches to go outwards. 
Hence the utility and the generiil adoption of solid backing and spandril 
walls io these forms of arches. The pointed arch has a tendency to go up 
in the crown. 

Figs. 13 aod 14 show the variations produced in the cnrve of borizoatal 
thrust, by the addition of (he filling in, up to the level of the roadway. 

Hitherto, only one line, or curve of equal horizontal tlirust, has be«u 
spoken of; but if the thickness of an arch be more than siifHcieot to con- 
tain this curve, it is obvious, from the nature of the constructioo, thi«t more 
than one such curve will be contained in it, and if the theory advauced is 
correct, the arch ought to be capable of being supported in any one of 
these curves. 




The truth of this position was practically tested by the model repre- 
Mated io fig. IS, which consisted of an arch composed of six vuussoirs, 
leparuted at each joint by four small pieces of wood, each of which could 
be withdrawa by hand. A curve of equal horizoottit thrust was then care- 
fully drawn upon the profile of the arch, as represented in the figure by 
the line a be, And it was found that, provided the sepamttng pieces were 
left io at the points where this curved line intersected the surfaces of the 
▼oaswirK, the whole of the remaining pieces might be removed, without 
producing rupture of the arcb ; in the same manner it could be supported 
in the curves d/ or g h i, or in any curve of equal borisonlal thrust, 
which was contained within tbe depth of the vousiioirs; but that if Uie 
separating pieces were so placed, that a curve of equal horizontal thrust 
could not pass through every one of them, the stability of tbe arch cuutd 
not be maintained. Of these curves there are two limits, namely, that m 
which tbe ratio of the versed sine to tbe chord at the springing is tbe 
greatest, and that in which it is the least. These two curves are repre- 
sented in 6g. lU (Plate XI,}, aod are both determioatile by the same pro- 
cess. 

Tbe first points out the curve, in which the pressure is transmitted 
through tbe voussoirs to the abutment, and is identical with that called by 
Moseley, " the line of resistance." 

The other points out the curve, in which a pressure from without would 
be transmitted from the springing Ibroagh the arch ; such as would ariM* 
from the thrust of a second arch. This line may be called, for the sake of 
distinction, " the line of impression." The one curve, in short, is derived 
or generated by the pressure tbe arch exerts; the other that which it is 
capable of rest»tiag. In diflferent forms and Gonslructions of arches, the 
amounts of these forces vary very greatly, and it becomes a consideration 
of itnpurt&nce, where arches of diSereot sizes are abutted against each 
other. 

In the flat arch, fig. 17, (be lioe of impresfion is a stnught line, and 





Pig. 17. 
therefore, equilibrium conld not be destroyed by outward horizontal pres- 
sure, until the material yielded by crushing ; while by increasing the depth 
of the vouBsoirs, the thrust exerted on the abutments may be dimiaisbcd 
and rendered comparatively small. 
From this, a knowledge of a property in arches is arrived ,'at, wLlak 



■ 



lliongh felt, ind to • eerUia degree acted apon, hu not hitherto admitted 
of a cl^ar explaoation. 

The BDDex«d diagramg, 6gs. |g and 19, eshibit forms of arches, aiipposed 
to b« loaded with a maleriti] of rriiml weight with the arch, and show the 
abtifmeots necessary to sustain Ihvm. la theae, it will be observed that 
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the diritioD between the arch and the abatment Is not made where Ibe 
arch, io called, coffiDieocps. The point of division adopted, has not been 
chosen on account of the result as to the required thickness of abulmeot 
being materially alTected by it; but as being ihe place at which rupture 
would ensue, if the abutments yieliled. In fact, the effective purt of an 
arch is ooiy so much of it as would not stand unless the arch were entire. 
So much of the arch as tie« below this point, would stand tif itself^ and is 
practically a part of the pier or abutra^-nt. curved out for ilie arch to spring 
from. This point of division also permits a readier means of computing 
the thickness of abutments; as with the exceptian of the small projection 
at th« springing, the weight of which may be onutted, the abuttueni is a 
rectSBglet when the roadway i» horizontal. 

Id this manner the following formula is derived, for ascertaining the 
thickness of the abutmeiots necessary to support a given arch i the height 
of tb« abutment being given. 

A 




KVC 
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If B E F (fig. SO) represent the half arch with its backing, and U is the 



'■JLM^i 



centre of gravity— auumiag^aod ;>' to be two points of appliealloo of 
the pressure, or points la the curve of equal borizootal thrust tii the arth — 
let^/=d, k f — hy pq=.m, )i r =: a, A D = a, w = weight or area 
of arch and backing, and x = D C thu width of abulioent sought; Ihcii 
astfiamiug equal areas to produce equ:il weights, ax will be the weight of 
the abutuient ; Hud when x is such, that the curve of equal horiaonlal 
thrust will meet the base of the abutment at tlie eitrvme poiul D, w« 
have 

a 3^ If (.r 4- a) r d 

%m "*■ m ~ A ' 

-=-V(V"-)'-r"+(-:)' 

Also to find the thickness of abutment when any given additional load 
is placed on the arch, let B be the load, expreued in terms of the area of 
the arch and backing, aod a its burizoalal distance fiom the point />; 

In like manner, when the arch and abutment are given, we can find the 
extreme load which mxy be pUc^d on the half arch. 

deferring again to fig. 20, let (J K b« a vertical line passing through Iha 
centre of gravity of the arch and abutiDeot, and f't — H, D K =^ I>, 
S = horizontal distance of load from (he back of the ahulmt-ot, and 
W = weight or area of arch and pier; then using the same letters as 
before lor the other dimeosions— > 

W I» BS _ aul , Bs 

fcWD — Hwd 

or B = -r; — .- - 

In these cases, the two half aivhes are assumed to b« loaded alike; 
hence, when the load is at the crown, the result must be doubled, to give 
(he entire load. As regards the positious of the assumed poiuts pp', it is 
sullicieut, in aa arch of large dimeaaions, to take them in the centre of the 
thickness. Thoagb the extreme limit, theoretically, in an arch turoed ia 
one ring of voussoirs, ia when the points pp'araia the line of reaiat- 
unce. 

In offering the foregoing a* a practical outtiae of the laws which govern 
the equilibrium of arches, it must he observed, that the most simple coodi- 
tioos consistent with practice, hare been assumed as data, and so far m» 
these conditions can be fulfilled, there is do doubt that ihe priociplea here 
set forth will be fully borne out in actual execution. How much further 
the inquiry might be carried with advantage, it is difficult to say : butliian 
appears to be much connected with the unequal loadiog of arches, ivkich 
has not hitherto beio the subject of investigation. 

Moseley hns introduced in bis researches, the effect of the adhrsjoa of 
cements; but he hsa accompaaied it wtth X\iv remark, (hat '*that stmctart 
(being of large diineusions) which would uot stand without cement, would 
assuredly be a perilous one," a remark which applies very properly to 
arches of masonry ; but io brick arches, turned in aumerous rings, the ad- 
hesion of the cement undoublediy becomes an clemeut. materially affecting 
the stability of (he structure. Upon such subjects, and upon the varying 
coadilioos in which arches are placed, it is io vain (o attempt to briog 
theory Io bear. They are considerations which must and ought, at aU 
times, Io be left to the skilJ and judgment of the engineer. 

In practice, an arch will exert more pressure and resist less thao theory 
would denote ; because the conditions of unyielding materials and mathe- 
matical adjustroeat of (he joints, are incompatible with practice. Even io 
arches of the hardest stone, and with the best workmanship, the lines of 
resistance and impression must not be brought too near the extremitiea of 
the vou>isoirs ; audio brick arches, particularly those turned io separate 
rings, a much greater latitude must be allowed. It must be evident, bow> 
ever, that it is desirable to form brick arclies aa much as possible in oM 
bonded mass, using the best cement. 

Id abutments, a still greater variety of conaideralioDS will arise. To 
render (his part of (he subject tangible by theory, the abutment must be 
assumed as standing aluue, the founilationa being perfrct, and the point of 
rupture being at the base of the abutment, in practice, they are rarely, if 
ever, without earth behiml them, aiding more or less in their support. 
Some cases, such as in arches under emhutikmeols, (he force acting to push 
in the abutment, rsceedfr (he horizontal thrust of the arch, and a tendency 
has been frequently exhibited in arches so situated, to rise in the crown. 

The fouudaliuns, the wing walls, the spaodril walls, the backing, tb^ 
nature of the materials employed, aod many other practical cnnsideralioos, 
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an tftid to affMt t)i« stiibtlUy, and modify the reaulo of (hrory ; each of 
which c ire unitt Knee*, acting pro or con, will be made lo fulll iisduc^ to 
the best adfantage, by the tkilful engineer. The utmost that theory can 
du, ia to abnw the coadilioos of equilibrium, under certain fixed practinal 
data, and there can be no doobl, ihal Ibe line of equal borixonlal thrast in 
aaarch. is analn^uus lo a vertical line drawn through the centre of gravity 
ia a column. That ihis line should fall within the ruass at every joint, and 
that the ptMitioo of each joint should be such, that the directioa in which 
the pressure acts shootd be within the limiting angle of IricCioo, are coa- 
ditiooft commnn lo both Btructures. 

[The iniere»ii(ig ubservatiuos made at Uie meeting of ibc Institution, by 
the members, after the readiofi of the paper, will be given in the next 
•oath's Jooroal ] 



CONSTRUCTION OF SEA WALLS. 

A Prcteit agamit Iht Deeifion of the ilembm qf the Ihtrbow f^f RrjMgt 
C^mmUiton pre»en( at the i>tltittg of tht 13/A January 1846 ,• atid Hittent 
fnm their ktjtorl, on the fiart qf Lieutenant- Centra t Sir Howaho Dodclas, 
true tff the Commiuion — presented to the Uoute qf Common*. (Slightly 
abridged.) The annexet r^erred lo unU Itt given in the next montk't Jour- 

Altarhing the grratett importance to the attainment of certainty in the 
mode of f'uminp, and of dural>ili«y in that of r secuiing the extensive work* 
•botit to he undfrtaken for the proposed harbour of refuge in Dover Buy, I 
cooaider it incvrobent upon me to exprrsi my marked rtpinion, in oppoiition 
to plant whirh, in my jud^menl, are foundrd on modes of cnnstruction not 
renting upon any proved principle, and untrird upon sny tufficicnt scale to 
warrant their present adoption ; which are mareover throrrticai in concep- 
tion, and ccDfcquently uncrriain in their uliimste re*utt. Such plans are, 
in my opinion, unfit for the attainment of the great natinnal oljrct Miiich we 
bate in view-, and which it is tny most ansioua wish to tee undertaken in 
such a manner as will leave no dtrulit of its bring successfully accompli&heil. 

Coosideripg, then, that )be building of an upiijiht wall in the open sea, 
in «even or eifsht latbonis water, is a proposition novel in thetiry. and ocvtr, 
IB no far aa I am aware, proved io prBclice, on a scale to warrant its adop- 
tioo;* and b«iog of opiitioo that a breukviater of the proposed flevatioo 
and magnitude, rising with an upright fare, from the deptb of 42 feet at 
kiw water, would be far less capable of retisting the violence of seas,' aod 

I S*e ObirrralloD on Kllruili Per, bnilt In onlf 9 fert 6 IncTiri df pth of water. 

a Tbr •pi^illi-attun of tbe tlieory of the reiiitanc« nnil impact of fluid* la no doubt at- 

awMied «Hib grrtal dtffiu-iiltlea and aoomallea in ibla aa In ciiatiy other caaea ctioneclrd 

with oalural phUosnpTiy ; but whalerer resulla have been derived, either from theory or 

•<M*rratk>D, they all agree in till*, that the borlaonial tmpulae of a Oald ou my realiting 

body Is incrraaed. In a very Itigb ratio, 
jt aa the IncllDatlon at itt surface (A Bj 

'^ to til* direclton (B C) of the motloa 

iitc/eaara. The fuodamenlal iheorria 
ti, that this vatlra as (sin 0)3 (Q re- 
frtseollna the kochnatt«n;, brrattsc 
the bel|(ht of the brvakwatir con. 
tlnulDK ibe aame. the quuillty of Outd 
loiplogloft on It will be the aame at ail 
IndlnatioDa. If the height of the 
tireahwBler were v.rlablf, the whul* 
impetua nould then be aaCsIti^;*, 
> In this case, not only It the force of each particle dlinlulahed Id proporUun to , 
(■In X tf)'i t'Ot ''■' cumber ol particles which impinge uo the plane varies as tin $. 

WrtMo tbit re*oluUan of the pressure of a Aaid against the surface of a body, whether 
citltcr be lo motloQ and the nthrr at rest, or both body and fluid b« In motion, some of 
Cba 0oat iiaaful results of practical science are obtained. By this • ship Is IsopTlIrd fur- 
ward obUqaely to the direction of the wind, even when that direction Is befor* " the 
baasBj" aod a like resolution of pressure |Wea nie to ttie propuislre force of the rcTote. 
jag aeresr. or enables the rudder to retain and guide the vessel In bet lnt4-oded course, 
TSv tfbllque sctlon of the water on the aide of the resset or nft,perniita a " Svhag lirldirv'* 
labeahevred bcj-obs a river, and not oitlv does that of the wind ^*e anotlon to tile sails 
af a Btlll, but by a proper Tariallon of the obliqalty of these, acrnrdlng tu the distance 
ttum the axis of motion, the impelling force Is rendrrvd equably on evrry part. 

In Ihc application of this principle to practical tcecbanlcs, great difficulties certslnly 
«crar trmn out imperfect krtowtedge of the maoner In which the force* of nature arc rx- 
•rted s and the problem concerning the actloa of the Sea against a wall, can no more be> 
nitrHi by the resnloilon of forces than the tmjectory of a shot, in a reslstlnii raediuni, can 
tv detrrnloed by tbe parabolic theory, or even by any theory founded on the aaually as- 
tu«i«d taw of resistance ; yet such a theory has Its uses for tbe practical artillerist -, aad 
s knuwledge of tbe inttthemallcal principle* of hyilrodynsmics )* essential to bu adtquale 
cooception of the means lo tie employed for resisting the actiooa of wavrt. 

Oa the be«( form for ihe profile for a " tire^kiraler" a difference of opinion eilsU t and 
while, oo one hand. It It contnided that tbe i-ileror face of the wail should lie etrtical, 
«a<jM other, a face Inclined to the horiian Is recommended. Tbe advocates of the former 
•oaalMCtton »Ktn to consider that such s wsll is tub)ect only to Ihe hydroitatteol prea- 
•«r«»f a iuld at rest, or that tbe ji^itatlons of the water tefoie it, tdke* place only in ver- 
Ileal dl'crtloaa i bat neither of the** conditions holds good In Dover Bay, or wherever by 
the foacesr winda and carrcnta Ihe waves are impelled crilh rivlcnce against the shore. 
That loose stones ronstltutiua a breakwater, when depotlte^l so as to form an Inclined 
alsoe, ah4Mld b« oecaaionalty displaced by the action of wavra la tufllclently obvious > but 
Ual. wlib equal ^usjitUtes or material, a vertical wall should mist tbe coocusslons pro> 
Ifioul by sacb action, aa efficaciously as one with au exterior slope. Is laronceivable. 

It doe* not follow, however, tliat the Isce cf a breakwater should have cue uniform 
ilaDC (ruro the boUim upwards s tbe part lasbed by the waves In an open sea requires a 
(■■car alopr, or a smaller inclioatlon to a boriioolal plaae, Uian the part below ; and this 
dateclton from adenUAc prkadplaa by many emlnanlaathoriUcs la ccuflnaad by the prac- 
•at uf aaiftocrri. 




especially of brokeo seas, (exposed aa it most, moreover, be to the onre' 
niitiini; action of stronij tides aod currcntA) than a alupiri;; breakwater 
furmed in a manner similar to that which bus beeu successfully roroplettd 
in Plymouth Sound (which is now in a state of perfect repose and stability) 
(Annex R. D.), us well as sirndar tu others (Delaware Breakwater, Annex 
L ) cuostructcd on iis model ; haviag also diss«otcd from ibe proposilioa 
or (he upright wall on a former uccasion (Slat July 1844, Annrs A.}, I 
now ruutiidcr it my duly to oppose myself, decidedly, to the adoption of 
tliat nxrde of cunalruclion, and to lite rmplojment of any artificial or in- 
ferior material, as a Bubitilule fur ittuotr, irom mere cousidfratioiis of pe- 
cuniary economy. The lalter should 1 ihittk have do plact* in a great 
oatiooal undertaking of this descnptioo, and I firmly b«liev« that tbe me> 
thod proposed with ibis view would, in Ibe end, prove by far the most ex« 
pensive, 

la the more recent minuirs and procvediogs of this Commission, I 6od 
much lo confirm me, practically, lu these views and opinions (which I 
broaght before (he Commissiun in July 1811), and I perceive ihat even the 
highest acknowledged scientific auihoriiies who adhere or incline lo Ibe 
theory of the upright wall, speak cautiously, diflSdently, doubtingly, or am« 
biguousiy of the capability of vertical walls to resist the actiua of waves 
and seas in all cases and under all circumstances. Some of these main- 
lain Ihat waves in a breaking stale do act percussively ; that a sloping 
breakwater is therefore best able lo resist Ibe acliuu of i>eas in that stale, 
and ihat cunsequcDlly there should be a sloping breakwater in one purt of 
tbe proposed harbour of refuge, aud a perpendicular wall in others ; whilst 
other high aulhunties, who incline lo tl»e upright wall, admit that this is 
merely matter of opinion, tjuile speculutiie uod experioieotal as respecli 
ihem«elves, and ihat there can be do doubt that a sloping breakwater 
would be perfectly secure. Now In my judgment, nolliing purely tlieuie- 
tical can remove the strong objeoiioxis wbivh have been to forcibly ad- 
vanced by many etprHenced prarticul engineers,* (and 1 niny add other 
eminent men of high scientific and practical atiainuieals, naval, uidilary, 
and civil), agaiusl Ihe aduptiun of a mode of coaslrucliua dilhcuU if out 
impracliralde, any failure in which would b« diacreditable lo i\\e eogioeer- 
iiig laleotof Ihe country, aod in ruiuiug Dover Bay as a natural roadstead 
and anchorage, be productive of evils tbe luuel serious to commercial op«> 
rations in the Channel. 

Mr. Alan Stevenson states, that to build an upright wall in seven or 
eiKhl fathoms water, so far as bis riperiem e goes, would be entirely an 
experimental measure ; thai to atlempt this io au open sea-way like Dover 
liny, would be a work of the utmost difficulty, if not wholly impracticable ; 
aod ihal so far from recommeadiug the trial of such a work, he would 
humbly,, but decidedly, diisunde the Government from making an attempt 
wImgIi he v%a,A f>uie would eiid in failure ^ and, in reply tu crussquestiuus 
put til hitu with a view to shake his testimony against the upright wall, be 
deiiiea tbe theory on which that mode of convtruction is founded. He as* 
serls, on his own cipericnce. that waves are nut purely oscillatory, but 
have onward motion, and coasequeoily percussive force, such, in his cod- 
victlon, that any alteiupt to check their force by means of a vertical wall, 
will prove a signal failure; for that a force would be developed by tiie 
collision of the wave with the wall, whose amount will be fouod to sur- 
pass any which has ever been experienced on live face of a sloping break- 
water. 

In Ihe course of ihe protracted discnssions lo which my opposition gave 
rise, Ihe danger was demuuslraled of using, in sucb a work, a material 
(cunctete) to which 1 had always objected, as deficieni in tenacity, and io- 
capable of resisting mechanical action uf water. Auupiuiunuf iheelliciracy 
of ibis material was, however, strongly supported by tbe reference inatie m 
BU oQicial report, aod in a leading question to the uiie of blocks of OOtt- 
crele for Ihe ccmipletian of the hreHkvxaler in Cberbutirg Bay, which was 
described ari a successful experiment, and one deserving of beiU)t adopted 
by us, as a precedent; but tbe coolniry of both was soon evident; for 
within Ibe period to which, happily, tbe proceediogs of the (JomuiiBsiou 
were thus extended, ao imporiani failure occurred io the works at that 
place ; and Ibe eioployment of concrete, as a aubstitule for slone in Ibis 
climate, bss been abandoned by ibe Freccb eni;iueers. 

'I bis failure, and Ihe opinioo of Sir It. Smirke against the adoptioo Of 
blocks uf DODcrele as ao artificial sloiie, which be tbuught would fait, d a. 
posed of Ihis proposition ; aod it will not be coiiducive tu the public inte. 
rests, in my opinion, that tbe other descripllua uf artificial material recow. 
meuded by Mr. lieodel (oamely, bride set in cement), which Mr, Corderoj 

Polssnn, Prony, Chsrlei Diipin, Gtrard, Cachint Profesaor Cape, Mllitnry Seminary, 
Addlscombe-, I'loiettor Narrieu, iioyal Military I'^tllegei Oeoeral Krrnaid, United ittalea* 
Engineer*; Cotniuudore liugrrs, Uulied States' Nuvy ; Mr, William SSlricklund. See 
Annex. (L.), on Ibe Uelaware Brtakwater, by nblch It spuears Uiat Coiimel Jones waa 
mlaloronned.— See bis Heporl of 184<i, Appendix, No. I, p. TJ. by tbe Init^d Stales' Kn- 
glneer, who told him thai tbe long slope was nut spproved ol by American en^flnrers. 

• i. 8lf John Reonle, Addcx {B.J See also his Kcport and Optoloo, No. 4, of plana 
sent lo. 

'J. Ur. George Reanle, Aones (C) See also bis plan. No. 2, of tbe Beporlsj bU aaotWl 
and recent csaininatioa, Q. 430 tu 434, 446 to 447. 

.1. Mr. Cubltt, Annei (0.) Bee his Report and plan. No. A, and recant esamlnatlon, 
Q. 21U to ?t.'<. 'ISA to 23H ; and letter to the Chairman. Appendix, No. II, Second Repast. 

4. Mr. William 8tuar(, superintendent cf Plymouth Breakwater, from ibeeonimeBc*- 
utent of the work in ItlU lo tbe present Utne, Antics (F.), cvtdetH^ ol Juii« '2>J, 1M4, 

An itnpurtimt evidence, showing that Ibe damages which thai work had tuttsinrd S'os* 
from the ilope or foreshore not being long enougli j; sialiiig hit practical ubjecttons IO a 
mure upright slope, and bla convlrtlon Inai It could ooi suitd i and that, if that break, 
water had liaen eoustructcd uprlglu from the bailgm of the sta, It wenld have keen ia- 
<:a^able of rcatatiog the (orct ol ibc waves. 
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eontnetor, itatfrs, wonid coit twice as tnach as coocrpte, and which Mr. 
Bmirke says would be more expensiive than »lone, should be UMd. 

With respect to the adoption o( bluckA of coacrete ; — fur " from ataDding 
remarkubly well in the brpakwater at Algiers." the whole mass of Iho 
breakwater has settled bodily, not from the efi'ecU of galiM of wind, but 
from defects in the material (which time will further show); this, there is 
Bij duulil, ii occasioned by the chemical action of the tea, " which in the 
Mediterranean coo I a ins 7 02 per cent, of sulphate of roagneBia, whereas the 
water In the ocean containdoajy 8'29 per cent., consequently, of two moles 
made uf the same concrete, the one in the ocean may last an iocletiuile 
period, the other will dissolve in a few years; and even misini; puzzolano 
with the concrete will out guarantee the lime from solution " Nor can 
that work, under any circumstances, be cited as an example for our imita- 
tion on the ciiasts ofCireat Britain. There are no tid^-s in the Meililer- 
raneao, and the climate there is well suited to the drying andl consotidatiua 
of that material, which is not ihe case in more northern regions. 

It may be added, that the form of the work at Algiers is not that nf an 
upright wall, fur its face has a slope of 45 decrees; the work, therefore, 
cannot be adduced as an example in favour of that form of conalruction. 

In support of my dis«ent from the adoption of the upright wall, I appeal 
In Ihe debate which took place at thr-InfiiiutiiiD ofCivil Engineers, in April 
1842,* on Colonel Jones's •' Observaiious upon the Sections of Break- 
waters n* heretofore constructed, with Sugt^estions as to some modifiiationa 
uf their forms." This debate may be tak(.-n as a very fair exposi'ion uf 
the opinions of practical eoKioeprs on the principle of the upright wait. 

The president, iMr. Walker, took an important part in that Jiscussion. 
Ho said, '^ It is evident that if the materials are deposited alan inclinution, 
any portion being displaced, is only carried down elsewhere. Although 
strictly speaking it may not be wanted, it must nevertheless assist in con- 
solidating the mass, and the vacant npuces can easily be tilled up. Uoder 
similar circumstances (to those which diitplaced some of the stones in I'ly- 
mouth Breakwatt^r) a perpendicular wall would suffer more severely, and 
probably would have fallen euiirely. Me therefore considered that in 
sttuatioQB like that of Ihe Plymouth Breakwater, which waa exposed (o 
a heavier sea than Cherbourg, a long slope fur the sea face was esaeotiai." 

Mr. Palmer, vice-president, observed thxt the form Bug)(esied by Colonel 
Jones for the faces of breakwaters, did not appear sufificieuily juUitied by 
observed facts ; that the idea wa^i entirely of a speculative character, and 
was contraiy to the laws of nature, which should be the engineer's chief 
guide; and he attributed the failure alluded to by Colonel Jones, in the 
harbours of Aidglass, Porlrush, &Cm more to defecu in workmanship, than 
to faults in the principle of the structure. 

Gentfrat Pailey said he conceived that a perpendicular wall, construcled 
of larife ashlar work, well cemf nied, would a»dume the character of a rock, 
and all the prejudicial action of the receding wave would be avoided. 

Mr, Bull ditfered entirely from Colonel Jones's opinion as to breakwaters 
with vertical or nearly vrtical faces, because any disturbance of the foot- 
ing, however slight, must have a tendency to overthrow tho wall. 

Mr. George Reonje deprecated in strong terms the upright wall, and 
BUted that the late Mr. Thomas Teifurd had abandoned that mode of con- 
struction. 

Mr. Vignoles only agreed to a certain estent, to the form proposed by 
Coluiiel Jones, and recommended a cumbiaatioD of a slope below with a 
vertical purapet above. 

Mr, Gordon was in favour of the slope; and stated that a sloping break- 
water, composed of fiitr re fierdut^ with a sloping face, had with&lood uodis- 
turbed the surf at Madras. 

Mr. M'Neill adduced the long slopes of sand, at an inclination of 10 lol, 
thatched with straw, which resist the waves uf the ocean on the coast of 
Holland. 

Thus we have in this discussion, a majority of speakers of seven tn two, 
in favour of Ihe slope ; and of the miooriiy, oae was for a combination of 
the slope with a vertical wall above. Eveu Colonel Jones suggested thia 
modiGcatioa. See page 125, vol. 2, Proceediags of Institution of Civil 
Engineers. Plan No. 5, proposed by him for Dover Bay, was of Ibia 
description. 

1 oiiject to Kilriish Pier being adduced as a test of the principle of Ihe 
upriglil wall Budicient to warrant its adoption in the coostruclioa of a faiir- 
bour of Itefage in Dover Bay. Kilrush is a small tidal harbour on the 
coast of Ireland for coasting vessels. The piers are built in only 9 ft. 6 in. 
depth of WMter, at low tide. The foundations were Inid wiibont diOJculty 
by the diving-bell, with large masseB of stone, which were easily and 
quickly deposited. The area of the section of the wall is considerably 
greater than that of the old work ; but so fair from ihe upright wall hnving 
been built in consequeoco of the sloping pro:lile as urigimiilly proposed 
having failed, Col, Junes expressly says *' Ihitt the old work stood remark- 
ably well." There is iiotlvinv; in this, therefore, either practically cou- 
demoatory of the slope, or sufficient to warrant the adoption uf Ihe upright 
face, on such a scale as to which these proccdiogs relate. There is no 
doubt, as Mr. Palmer snys, the piers of the small harbours which Cftplain 
U'ashiogtou reports to have been so much damaged by the sea, were con- 
strucled in a very defective manner, and with materials of dimensions that 
ought Dot I o have been put in, and it likewise nppears that the damage 
which these piers may have sustained might easily be repaired ; but cer- 
tainly no such errors would be coiiiniitted in any new work of this descrip- 
tioo, far less in that great naiionui work now under consideralian. 
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The reeommeodation of a majority of the CominiMioo in favour of the 
Dpright wall is staled,, in the Report, to have bsea made oo a summary, 

1. Of the conflicting opinions entertained by the eight engineers whose 
plans fir constructing a harbour of refuge ia Dover Bay were ■abmitted 
to the Commission ; and 

2. With reference to the opinions of those persons who bad been re- 
quested 1*1 give (heir eridenco or advice upon this important question. 

The following is a list of the engineers whose plans fur cuuslructing a 
harbour of refuge in Dover Bay were seat in to th<^ Commission : 

). James Walker ; 2. George Rennie ; 3. Captain Denison ; 4. Sir John 
Reanie ; A. Lt.'Cul. Jones ; 6. W. Cubitt ; 7. Charles Viguoles ; S. J, M. 
Rendel. 

1. Mr. Walker, civil engineer, is somewhat inconsistently adduced ia 
the Report as an advocate, in principle, fur the cooslructiua of a nearly 
upright wail. The pnyect submitted by Mr. Walker to the Commission, 
is to build these walls in itiinienBe vessels, or as be calls them, ** utensils" 
(caissons), three or four hundred feet long and seveoly feel wide, coolaioiog 
two or three thousaod tons of ready-made breakwaters, to be towed by 
steam tugs and stranded in Dover Uayl But we have Mr. Walker's 
authority, from what be said at the meeting of the Institution of Civil En- 
gineers, on April 12, 1842, that his reason for proposing nearly upright 
walls in this case, was tu avoid Ihe extravagant width which must be given 
to these huge utensils, if the walls have any considerable slope ; for, at tb« 
discussion to which I refer, Mr Walker stated, that id situatinos exposed, 
like that of the Plymouth Breakwater, to a heavier sea iban that which 
rolls into Cherbourg Buy, a lung i^lope for (he sea face was essential ; and 
that bad a perpendicular wall been constructed in Plyrouuth Sound, instead 
of a sloping breukwiiler, it would, in the storms which assailed it, have 
suffered mure severely than it did, and probably would have been eoUrely 
overthrown. 

The dangerous instability of works executed in deep water, by a system 
of caissouing, such as that proposed by Mr. Walker, is very generally 
acknowledged, and is sulhciently proved by the perilous state in which 
Westminster Bridge now remains, notwithstanding the costly expedients 
by which it has been attempted to remedy Ihe defects of its original cos- 
fltruction. These expedients couttist in forming a cofferdam st>out each 
pier, pumping out the water, and then driving rows of sheet piling into the 
blue clay, so as to form a girdle round the base of the original caisson, and 
thus to prevent Ibe matertuls of the natural bed of the river from being 
uoderwashed by the current, or squeezed out hy the weight of the bridge, 
into the gradually deepenicg water-courses. But it does seem very strange, 
that these expedients having friiled to arrest the subsidence which is alili 
taking place in Westmini>ler Bridge, the metliud employed in the construc- 
tion of that work ahould be propo:ted for adoption, un an immense scale, ia 
the formation of a harbour of refuge in Dover Bay. 

2. Mr, George Rennie deprecates the upright wall as impracticable nod 
dangerous, and strongly recumuieuds a sloping breakwater, as at Ply. 
mouth. 

S. Captain Denison is for a vertical wall formed of hexagonal prisms of 
concrete (proposed by Monsieur Emy, in 1831, but never adopted), 10 feet 
long, and about 23 tuns weight, to be matu factored at Duugeoesv, and 
dragged liy steam tugs to Dover Bay, by heitig suspended to rafts formed 
of two cylindrical pontoons, and there sunk by mechuoical means. The 
wall to be upright from the bottom to about loW'Wuter mark, with a super- 
structure of granite. 

4. Sir Johu Reanie, after deprecating in strong terms all systems of 
caiaaooiug, and some other expedients, partiriilafly the adoptioa of op- 
right wnlis ; and after urging the disastrous consequences thut may attend 
any mode of construction which is not recognised as certain of success 
proposes the adoption of the principle observed in the break tvaler at Ply- 
mouth. This be considers as having completely succeeded, nod therefore 
he conceives that it fully justifies the adoption of the like mode of con- 
struction for Ihe proposed barbuor of refuge in Dover Bay. 

5. Colonel Jones is iu favour of a cotubiuatiun,. uf a sloping breakwater 
up to low-waicr mark, with an upright wall of stone erected on it, 

C. Mr. Cubitt, afler having been a luUe tuken with the theory of the 
upright wall, and having since bestowed upou this subji-ct the most careful 
consideration, comes to the conrlusion that any attempt lo erect an uprieht 
wall in Dover Bay would be an undertaking of great diiliculty, and that 
the only safe and practicable mode of execution ia by depositing masses of 
stoue, to form a sloping breakwater, as ut Plymouth, with stoue brought 
from the ChaoQel Islands, or from Portland. 

7. Mr. Vi^nule's plan is lu form a sloping breakwater, by depositing 
cubical blacks of concrete up to about low-water mark, and upon Lbla to 
erect a veriieul »vall. 

8. Mr. Kendel is next adduced as an advocate for the oprighl wall. 
Now, with great respect fur the practical opioiou of Ihit, eminent engineer, 
it is of importance to review in detail his several exaiuiuaiions tiefbre 
the Harbour of Refuge Comnitssioa, previous to bis couversinn to, or 
adoption of, the abw theory, and lo advert lo the circumstances with 
respect lo material, which induce bim now tu recommend a wall uf itiat 
form. 

In his examination of the ISth nf June 1844, Mr. Rrndel told us, thai 
to construct a breakwater ia seven fathoms water is a very formidable un* 
dertakiog, espttcially if caissons or other machines should be re*ort«d lo; 
and that lie doubted very much whether if a breakwater is lu be oott> 
■irncted in seven fathoms water, the only safe plan would not be, to depo- 
sit stones in the usuul way from vessels ; bringing u|> the maas to wtiKis, 
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1)i(«e feet of low water ; abore that, he proposed lo construct 
ieuUr walls, «f recommended by Colonel Jones ; observing that if 
>er« drpuaited in this maDner, and allowed to form their owd slope, 
I in no^t situation!) be the maat ecoaomical plAU. 
tVfi that if he hud an unlimited command of mnlerials, he would 
is to deposit ihose materials so as to form a rouKfa mass, and wUeo 
kroHRlit bis foundations up to that paint (nearly low-water mark) 
k Ibe sea would begin to attack him. he would attack the sea, bjF 
' with a class of material!! that would he its master; addlDg, that 
(bt an oprigbt wati in this case might be desirable for a super- 

9. 

r. Bcodel't esaraioation before the Commission, in November 184^, 
ttioa was eipressly catkd to his former evidence by several qoes- 
t ail of «vhtclt be replied that he retained the opioioQS expressed in 
leoce; and also stated ibiit he did out kuuw uf any instance iq 

brvakwater witta an uprtght face, of the luagnilude now cootem- 
llld been constructed in the open sea in seven fathoms water. He 
bat so far it is an experimeitial measure. Mr. Reodel's reasons 
tiag the upright wall, in the project which be now proposes, are 

porely on considerutions of economy in money and time. He 
I, that where there is afaondance of masses uf stone, fit for con> 
( brcakwaiers, he would form them of rubble stone up to low- 
Wk, with sloping faces, in the manner in which he bad just finished 
I of Holyhead harbour ; but io orrler to avoid the expense of 
; stone lo Dover, he proposed to adopt, as substitutes for stone, 
liar blocks of brick, set ia cement, lea feet lung, tive wide, and 
Wk. and wivh these to build a perfectly upright wall in Dover Bay, 
n of powerful mnchines and the use o( lite diviag-beil. fin a for- 
Uioo Mr. Ueadei ubjected to the employment of macbines, and 
irly to the use of the diving- bell. This proposition, therefore, re- 
wlf into the question, whether such a project would be ecunomi- 

Hriel admits that if the eiecotion of the work by meaos of brick 
^E pressed od so rapidly as to render it necessary lo import into 
^Ks, or maleriiils with wbicb to make ihem, a great part of the 
IVlkdvaDtage would disappear. He alsij' iicknowtedgcs " that the 
|e« of that mode of canaiructioo, namely, the upright wall, over 
iDOO sloping-sided breakwaters, is a mere question uf economy in 
ad lime." He has further admiiled, that if be bad unlimited 
d of material at Dover, he wotild adopt the usual mode htlberto 
I in cooslructing breakwaters. Now Mr. Hartley eipres^ily states, 
cipenae of providing brick blocks made of the materials that he 
Mdc ma indispeusable iu the coostruction of such a work, would 
it tbao that at which granite might be procurtd from the Cbauuel 

tbia and other cakolatinns il appears, that '* the mode of con- 
J breakwaters hitherto observed," with raatrfials of the best de- 
I, is preferable, in an erononiical sense, to that iiruposed by Mr. 
and this being so that he v^uuld renounce iL We have this reli- 
Mr. Rendel'a discretion and jud^meut, that be wuulij guard bim- 
intt aasumiiig anything where experience, the only safe guide, can 
'ed to; and, in a great ounonal work like Ibis, would nut propose 
-fangled ooliona that have Dotbing but Iheir mgcuuity to reoom* 
sm. 

n the qneslioo, whether the theory of the upright wall, or the 
cd practice of the slope, was lo be deternsineii by iheupinions of a 
of competitors, the L'onunissmn ought lo have decided the other 
,of the eight eogioerrs who gnve iu plans, four recummendt-d the 
breakwater; and, of the other four, two propose a cumbiuatfon of 
t below, with a nearly upriight superstructure; and only one pre- 
■pright wall, and this provided his proposition for using brick 
r S5 tons weight as subaivlules for sloue, be adopted. 
illowing is a list of the persons whube upiniuiis are adduced aa 
the construction of the upright wall : — I. Professor Airy ; 2. Pro- 
arlow ; S. Major-general >}W J, Hurgoyne; 4. Sir Henry De la 
6. Mr. Hartley; G. Mujor-Reneral Pa»lry ; 7. Captain Vetch; 
tibell ; O. Mir. Unmd ; Id. Mr. Ureumer. 

tfeaaor Airy's opiuion io mailers of scirni;e is unqueslionably euli- 
^ very highest rrs^>ect. I huvestudied with the greatest alteniion 
it tba Aslrooanier Ituyurs trad, iu ^hich ibe pheuuUK-im of tides 
M are investigated by a retiued Bnaly»iR on nhat itt ralk-ii the 
beury." It is assuntrd titat in deep water, ibe motiuns of ihe par- 
t oscillatory, and ihat the rising uiid fuiliiiK of the surface of die 
nd OD the huriXoatal iitovemcui!> lakmg place allernately io the 
I io ciinlrary dirtrctjuiis ; titat these disp I «i cements are represemed 
iodical fuDclioo (ihetjoe or coiiine of an angle depend iug un tune). 
iilar or elliptical tnuveoient of (he particles i* shoua to take place 
tB a viave ts IraiiMiiitttd along a ctiannel of uniforin breadth and 
lod the t'act, thfll, ii» Uie depih of water becomes less, waves be- 
irierand their fronts tttreper, is pruitU to he in accordance with 
y be di-duced fruni Ihe iheurt:tiLul etpressious uf the displace- 
It follows from thi-4, that, as a sea- wave advances intu water 
|r becoming ehnlhtwer, il a&suiues a creeled shape, the upper 
noviog luwarrJs the coast, till at length the top rolls over the 
wave breaks, and a 8ur( iB<reated. Keft-Teuce is made in this 
) the spei'ial tteaturs on sea-waves by M.U. de la Coudrdy and 

, Airy waa Vrvfnsor of Natural Philosophy at Cambridge, he 



explained, with sacceas, that waves io a fluid at rest, socb as we may coo 
ceive to arise from throwing a stone into a pond, or the ordinary waves io 
a close lake, are more or less superficial undulations, and that in reality no 
ccrrent, or onward motion of the fluid, appedn» lo take place. I well re- 
member, also, that he ioreoted an ingenious machine by which be illustra- 
ted this oscillatory motion. But admitting this to be true, to a considerable 
extent, iu a pond or a sniafl lake, il is tolally inapplicable to the sea, the 
open sea, in Dover B«y, where an immein* body of water is in constant 
motion, by tides rising and falling (ifleea or twenty feet in the course of 
two or three hours, and where the surface is liable to be acted upon by 
heavy gales, which drive in rolling seas in succession with rapid onward 
motion, and therefore producing percussive force in the direction of ibe 
wind. Wiihout however entering here on Professor Airy's theory of waves 
in deep open sea, bot conflning myself to deductions from that theory, as 
to the practical effect of waves in gales of wind on erectiuns tn Ihe sea. of 
a lioiiled depth, it will be seen, that instead of his theory (that the upright 
wall is to all cases preferable lo Ihe slope) being absolute, this eminent 
authority allows that waves in a breaking or broken state do act percus- 
sively and powerfully as hydraulic mms, and not by hydrostatic pressure. 
How (ben cau th^t hy<lraultc action cease and l>ecome merely bydroalalical 
pressure unle!«s it hab first exerted a force of impact upon the wall which 
a rre»ts its motion? Even if the wall should stand aAer having received 
the shriek, the cuncussion must be more severe on an upright wall, io the 
ratio above mentioned, than that which would take place on a sloping wall 
of equal height. 

The questiort of constroclioD, then, resolves itself into this.- in what 
depths of water do waves assume that form and acquire that percussive 
force? U' here, according to this, should the slope cease and the upright 
wall commence { The professor says, practical opinion, that of the pilots, 
can best determine Ibis. 

Those whom I have questioned on that subject say, Ihat this will be 
found lo lake place, in heavy gales of sonih.west and lonlherly winds, 
throughout nearly the whole of Dover Hay at low water. 

However this may be, it ia clear trora the Astroiiomer Uoyal** deduciiona 
from his own theory, that there should be a sloptDg br<-akwMier in Ibe 
shullower parts uf the space to be enclused, and ao upright wall in the 
deeper. 

But with respect lo Ihe practical question, Professor Airy states, in re- 
ply to question 505, whatever tbeory may say, '* ifaat building an upright 
wall in the open sea, in seven fathoms water, is so far an experimeutal 
measure, that no such work has ever been executed." 

With every respect, then, for the tlicoreiical opinion of lhi> high autho- 
rity, I cannot consider that it would justify the Government in sanctiouiog 
Ibe mode of coostrijctjiin recommended by a majorily uf Ihe Commission ; 
it may rather be interred Ihat this is contrary to the deduction of science, 
and that, if the difficulties of constructing sueh a wall in deep water could 
be overcome, il would be incapable of resisting the action of ihe sea where 
waves ai»sume that shape, and possess that percussive power, wbiob Mr. 
Airy admits. 

2. Professor Barlow has most usefully applied mathematical investigntion 
to practical purposes, and knows well the difference between theoretical 
views and practicHi etfects upon a proposition of this description In his 
letter uf theAth January 1840, writieo io reply lo the question referred to 
him, he stales. Ihat theory cannot safely settle that question; he avows that 
he has not sulticient practical knowledge or experience to enable biui to 
speak confidently oa the subject ; expresses himself diffidently, cautiously, 
and eveu ambiguously, as to theory ; and recommends that the question be 
referred to practical men for their npiniou, made upon reAults nbiained 
from actual experience and observation. The learned profei-sur therrfore 
rather declined and disclaimed giving a decided opinion in favour of the 
upright wall ; and I think be will be surprised lo find that his letter has 
been adduced, by a majority of the Commission, rather as condicitog with, 
than as deferring to the opinion of practical men. Further it appeari^, by 
the prufesitor'a tetter, that he is decidedly opposed lo Ihe theory of the up- 
right wall; fui he denies the assumplion oa which il is ba»ed : namely, 
** thiit waves have no onward motion/' He stu.le», " there can be no duiibl 
Ihat waves when acted upon by tempestuous wiimIs, will beat with great 
violence ngaiusi any obstacle apposed to their progreas ; that what we want 
in breakwaters is, to resist that force; to withivtacd that m<ouiei)tum ; and 
that mucti of this direct violence would be avoided, by receiving that action 
ou ao iuctiiied surface." 

3. I reler with the greatest deference and respect to any practical opinion 
of eo eminent a man as Mnjor-Geoeral Sir John Burgoyne; but 1 do not 
read bis letter on the compataltve merits and capabilities of the upright 
wall aud the slope. a$ coQiaiDing any very positive or coiibdent preference 
of the furuier; aud in that letter il is Hdmitled that there can be no doubt 
as to Ihe security of the slope. This disliuguij^hed tuiiilary eugiueer says, 

" The eObrt against the upright wall I conceive would be far less. 

*' In deep water, Ihe action of the wave is, I apprehend, an up and down 
ondulaiion, Ihe water haviug very litile, if any, forward mutiuii, except 
where it Ueaks. A flat piecB of wood, floating on the surface, aud pre»eoi. 
ing uo hold lo the wind, would prugrtsii veiy slowly before Ihe heaviett 
gale ; tbertfore 1 consider that there would be uo blow ur impulse generally 
un the upright wall, but merely the weight of water from tbe lop of iti« 
wave lo iu mean level, tu be supjiorled. 

" I should not exprclihut the wall itself would cause Ihe waves to break, 
and even those thai accideutallj did so at that particular place would have 

30 



318 



THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL, 



fJPLT, 



much of their force caught by the recedini; of the previous waTe, so as 
nrely to strikp with much force ufcainst the wall iUelf. 

" There cao be no doubt but that a slope could be given to • breakwater 
that ^fould be very secure. 

" In Holland, the elioreg, even of Mudt are io maay parts secured agaioat 
the whole force of (tie North Sea by a surface coatiog of mere clay and 
straw, but then the inclioatiuD is esceedingly gealJe quite to deep water, 
not more, I apprebebd, than 1 in 18' or 1 in 24. As the routprial is ia- 
creaaed in size and weight, it is to be presumed Ibat this slope may be in- 
creased." 

4. Sir Heary De la Becbe is adduced as an advocate for the upright 
wall. Now the theory of the upriji^ht wall rests entirely upon the assump- 
tion that waves have no progressive forward moveiuent or motion , or per- 
cussive force, in acting upou erections in the sea, or on coasts, clifis, or 
beaches. But Sir H. De la Beche expressly states, that seas in heavy 
galea of wind are urged onwards in the direction of the winds which raise 
tben ; that waves io a breaking state possess enormous force from the 
weight and velocity of the water thrown forward ; and the following ex- 
tracts from his very able work, " How to Observe Geology," show that 
be has been erroneously cited, or that be expressed biauelf in an nnguarded 
maooer, when be asserted that upright walls resembling diffs, are more 
capable of resisting the percussive etfecis of waves and seas than slopes." 

Id the very able work which ibis eminent geologist published, he de- 
livers the following rules as the result of what he bad observed and ascer- 
tained with respect to the action of the ;ea : — 

" Froperiy to estimate the efl°<cls of this power, the observer should be 
present on some exposed cuast, such as that of the western part of Irelaad, 
the Land's End, Cornwall, or among the western islands of Scotland, dur« 
ing a heavy gale from the westward, and mark the crash of a heavy Atlan- 
tic wave when it strikes the coast. The blow is someliotes bo heavy that 
the rock will seem Io tremble beneath his feet. He will generally find in 
•aeh situations, that though the rocks are scooped and cnverned into a 
thousand fantastic shapes, they are still hard rocks, for no others could 
continue long (o resist the almost inccssaut action of such nii abradiog 
force. Having witnessed such a scene, he will be belter able tu appreciate 
the effects, even though the waves be fur inferior in size, upon the softer 
rocks of other coasts. 

" The observer should carefully remark the direction of the prevalent 
winds, and the proportion of those which send the greatest waves, or seas 
aa they are termed, on shore, in ordfr that be may duly appreciate the loss 
of coast sustained in those directions where the force of the breakers is 
greatest and moat incessant. 

" It must Dot, however, be forgotten that coasts where breakers reach 
the cliffs at high water, are frequrnlly protected by benches at l«w water ; 
and that therefore they ar« removed from the abrading power of the waves, 
daring all the time that they break oa the protecliog beaches, a licue which 
varies with the varying state of the tides, and the state of the wcdtlier 
generally, 

'^ Other encroachments are omde by the full nf masses of cliff ondermioed 
by the waves, the cohesive power of the rock not being equal to its weight, 
or the action of gravity downwards. If a rock be even sufiicienily cube* 
sive in the mass, as to admit of considerable excavation without falling, a 
lime must come, if ihe breakers continue tu work in ia the same direcliun, 
when the weight of Ihe suuerincuuibeut mass would be such that it must 
fall, 

*' Where, however, a great mans of cliff does fall, in the manticr noticed 
above, the observer bhould direct his attenlioo to ili> cuiiaervntive influence. 
To appreciate this, be will cotvsider the hardoess of the rock, the position 
into which it has fallen, and its new power of breaking the waves farther 
from the coast. If ihe mass of fallen rock be stralided, much will depend 
upon the face presented to the breakers; for if it fall so Ihatlbe pUme of 
the beds remains sloping seaward, it will act as a well-coulrived wall 
erected to defend the clitf; but if the beds should be exposed vertically 
after the fall, the future destnictioti of the mass would be far mure rapid, 
and its con&ervutive influence coosequenlly less." 

5. No one knows better than 1 do tiie ability, the zeal, and the intelli- 
gence which Mr. Hartley has displayed in tiie construction of the Liver- 
pool Ducks, and llie hydraulic works in the River Mersey ; iu stating hi» 
evidence, as that of a practical man, in favour of Ihe upright wall iti tbe 
open sea in Dover Bay, I think it best to let him speak fur himself. 

Quegtion. '• You say you prefer an upright wall to any other Form for a 
breakwater; do you know any certain instance of llie positive experi- 
ment of a wall which has stood the (eat of time iu such an exposed situa- 
tioD, and on such a monsirouB scale as Dover Harbour may require? — 
Anatrer, I do uot. 

'* Is it merely matter of opinion I — That is all. 

'* This perfectly upright whU in Dover Bay lu seven fathoms water is an 
experimental measure you admit? — linite »o as respects myself. 

" With respect to Uie time that it would lake to muke a breakwater, ia 
that opinioD formed upon any knr)wled)(e of Dover, or the diiTicutliea of 
making a wall ut Dnver?— No, it is only founded upon a supposition uf 
what Ihe sea is iu general, and supposing I wi>s Io attend to it myseif, aud 
had nothing; else tu do ; but it is a va^ue sort of idea. 

" Vou arc out acquainted with llie locality { — No, not sufficieotly ; I 
have been there two or three times. 

'* Have you ever built a wall yourself io such deep water as that 7— No, 
■ever." 

%. My gallaDi and highly esteemed friend, Major-geireral Pasley, gives 



the following account of bis cooversion Io, or adoption of, the theory of tha 
upright wall: "Fur many years I paid no alleiitiun to this subject, but 
thought that the long Qat slope adopted at Plymouth Breakwater must be 
the best form for resisting the sea, not only from the reputation of the 
eminent engineer and naval officers by whom tins con»tructioa was pro- 
posed, hut also from iJie circnmslauce of its having been approved and car- 
ried into execution by urtler uf the Governmeot uf that day. But in the 
year 1842, wbeo this question was publicly discussed at one of the meet- 
ings of the Institution of Civil Engineers, at which I was present, after a 
paper of Lieulenant-coIoDel Jones, ft.C, had been read, in which he gave 
the preference to upright walls, as being much more secure than brrak- 
waters or flat slopes, and stated his reasons for this opinion, the argunents 
in fitvour of Ihe former appeared to me to preponderaie. I have sioce given 
the subject much attention, and have made inquiries and observation*, 
which have confirmed me i«i this impression." 

7. Captain Vetch is the next authority cited in favour of the aprighl 
or nearly upright wall, both from theory and practical observation. On 
account of the extraordinary difficulties of conslructing a harbour of 
refuge in Dover Bay. he thought thai ihe best mode of executiiig such a 
work was by the system uf caissons which he proposed. With respect to 
the combiaatioo of a slope with an upright or nearly upright face for Iba 
BuperstrucUire, he Captain V'etrh, said it would be highly advantageous ; 
that it would obviate a great many objections Io the present condition of 
the Plymouth Breakwater; it wuuhl preveitt the waves breaking over, 
and would give security to erections on the breakwater itself. The works 
DOW going on at Cherbourg, which had beeu erruueoiisly considered to be 
an abanduomeot uf the slope in favour of the upright wall, is ouly a com- 
binaUoo of both ; this he thinks a great lotprovemeul, aud adds, that such 
a breakwater at Dover would be very superior tu one entirely slopiog. 
Captain Velch reeoiumends brick in cement fur face work, and suggvMs 
blocks of brick flrmly aggiutiuuled into a mass by means of a cheap tax 
between Ihe juinis; Ihe mass uf brick blocks being subjected Io the ra* 
quisite beat by means of fiues or otherwise. 

t». M. M. Reibell is the next authority adduced in support of the up- 
right wall ; nod a sketch, of which the annexed is a cupy, is inserted la 
the Proceedings of tho CotDmission to susUio, as it would appear, the 
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proposition of the upright wall, which it is inferred the French eogiaaers 
as u body, approve, and would adopt, if the breakwater in Cherboar)g Bay 
were Io be ccunmenced de noro. 

Captain Washington, in his report on the breakwater at Cberboarf 
stales, that '• M. Ileibell,tlie present engineer, is decidedly in favottr of •■ 
upright wall, and recommends the form shown in Ihe annexed sketch 0* 
the best for opposing the shock of the waves." 

9. Mr. Brunei is next adduced aa having given hisopinioa in favour of 
an upright wall for Ihe construction of breakwaters. But Mr. Brua«l wa* 
not examined before the Cumnusaioii, and the only opinion which he has 
giveta upon this subject is tlmt contained iu the annexed extract of a Ivtier 
from Mr. Bruoel. addressed to tbe Chairman, dated lytb JonetHU: 
"Upon one j>oint upon which I uoderstnnd Ihe Commissioners to have 
sought an opinion, I have no besilalt'-n in expressing my concurrence in 
those which I am told have been geuerally expressed in favour of vertical 
sea-walls, in lieu of slopes, where the nature of the material to be used, 
aud other circumstances, admit of such a plan being efhcieutly and econo- 
mically carried out." 

10. Mr. Bremner is next adduced as an aatbority io favour of tbe ttp' 
right wall. 

With the gr<>Bte8t possible respect for all these able and eminent men, 1 
roost say, that I do ool find any thing in what they have adduced that can, 
ill my judgment, wurrani Ihe adojitioo of the mode of conslructioo which 
they recoiiiroeod ; it does not rest upon any proved principle, is untrkd 
upou any sutlicieut scute to justify its adoption ia a great national under- 
taking, and all agree io designating it experimental. 

When 1 find it staled, in the summing up of the CommiMion, that the 
opinion of Mr. Alan Stevenson in favour of a sloping breakwater is tbe 
" sole Gxcepiion" to those of the other men uf distinguish<-d sciencn and 
practical observation, wiiu have lieeo called upon to advise iheCommisaion 
on this imporlaiit suhjecl, — I fr-el bound lo interpose against the coDclusioa 
arrived at, Sir John Kriiiiie, Mr. George Rennie, Mr. Cubitt, Mr. Willian 
Stuart, as well as i>lr. AIau Steveuson, who ail disapprove of any alleiopt 
to construct an upright wail in the open sea at Duver; and they distinctly 
express their opinion, uppreliension, or oonvictioo, that such attempt wookl 
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emf ID total failure; and when lo tliis I shall hare added what I hare yrt 
tM »»j upoo the subject of Clierbourn, Plyiiiomlt, and Delaware break- 
waters, wurks actually constructed >>a llie prtiuipit^s which the Dew theory 
woald abandon, and shall have adduced the upiniuni of the moBt emjoeot 
aad ealighteoed eugineer of Prance, I trust I Hhall be considered to have 
made a good case in support of this dissent. 

There is no part of the Report of the 28th January 1846 from which I 
more dfcidetltjf dJMent than that which refers lo Cherboitri; Breakwater as 
• failure, aad as " an attempt which may ^rve as a warning to those who 
may b«*e to decide opoo the coustruction of such works in this cooDtry," 
tliat they avotd eoiirely the principles upon which that work ba< been coa- 
■Lroeted. 

lo the Annex (M.) is a brief historical account of Cherbourg Break- 
water from the cnmmeocemeitl, together with an extract of the Heport of 
liie Commission of the Inutitute of France, of which Prony and Cliarles 
I>upio were members, and Girard rapporteur. Thei^e eniitient met!, sfter 
ft careful inspection of that work, and after having investigated the whole 
procesa of its execution throughout, reported that the failures whiclii had 
takca place arose, not from its httvioi; a sloping face, but that the slopes 
wen not long enough to resist the action of the waves; that no constant 
<» gr e o of slope is calculated to rest&t the different actions of the sea at dtf- 
ttmtt deplba; that these actions reduced gradually the masses of stooe 
fDmteg the original d> ke, to a protilf having ilitrerenl degrees uf lilope, and 
ituUIbi* Decessarily diioinished the hfi^ht of the work at ditfereot times. 
Tbay ftddeU that the whole mass was thus, at length, brought into a stale 
uf the must perfect stability ^ and all this was verified by the Uuiled Slates 
C'ommisaion. 

The first great lesson realty (aught by (he work ia Cherbourg Bay, as a 
warning what to avoid, is that the system of caissoning should not b« 
adapted ; the next Irsson is to avuid the use of »n»all stones deposited d 
pitrre perdur ; the third leesoo is, nut to construrl the sea-face of break- 
waters in one uniform slope from the bottom, but to form the profile with 
lt*ft slopes, and to make the slope far Jonger than that which was originally 
iltsi^innl for the work. The result of this extensive experiment demon- 
slfMM fir»t« how insufficient ai«d locoiupeieot mere theory and specuUlirfU 
are, to fix within precipe limits the degrees of resistance which should be 
iptro tu a work exposed lu the violent efforts of the sea. 

We tiod that the uiass uf niateriiiU originally deposited in Cherbourg Bay, 
was heaped up so as tu form loo st«i'p a stope, and that the agency uf tcm- 
pestaous waves has dispttsed of them by reductioo to a form which secures 
their permaoeot siability : 

That the part of a breakwater which is above the highest level of spring 
tides, ia so little exposed to the action uf waves (which must have lost by 
their aaceot a portion of their roomeulum ere they arrive (here), that it may 
he more steep than the pari below. 

Wa learn also that the pitrt of the breakwater between low water and 
high water, spring tide level, is exposed to the greate»t violence of the 
waves during the whole of the rise anil fell of tides; aad that there the 
•lope ifaontd t>e longest, or the iocUaatioo of the face to the horizon should 
be the least. 

Captain Washington stales, in his report on the breakwater at Cher- 
bourg, '* that the long slope of ten to one, formed by (he action of ilie 
watea^ from low-waier mark upwards, has not varied, not even in the gales 
of IMS, 18:t4, and 1836, the most memorable on record." There cannot 
be better evidence of the stability of the long slope. 

That the part of the breakwater fur a certain distance below the lowest 
tprjog tide, is exposed only lo the shock of waves towards the termination 
of the fall and the commencentecit of the rise of tide ; that there (he slope 
may be steeper, or the ioclinatiou to the hoiizoa grt-aier; whilst at the 
k>west part uf all, or that which remains perciiaoedtJy submerged, tiie slope 
may be still more steep, or have the greatest iucIina>ion to the horizon. 

With respect to the magnitude of maieriaU, we tind that Huiall stones 
have not sofScieot stability to withstand even a modFrate action uf waves. 

That stones of from one and a half to two ions weight, are Bullicient to 
IMist the effects of a moderate sea. 
That blocks considerably larger are required to wilbstand vioEcntseflS. 
That when small materials are used, it is indispensable to cover them 
with blocks of large dimensions. 

Th*liiery large blocks should be plared towards the tap of the work, (o 
CMnpeoaate by ibeir weight the loss of stability caused by (he total immer- 
sioQ of the materials beneath, for these lose as much of their weight in 
water, as is equal tu the wt-iglii of water diDplaced. 

The last fact (o be noticed respecting the work at Cherbourg constitutes 
a very decided warning agaiii!-l the us-e uf blocks of ciuicrele, which was 
piro|NMcd by Captain DeniiRin, November 2t, ISIS ; for the applicatjoo of 
ihia material oo a large scale has entirely failed ; the blocks of concrete 
baviag broken to pieces. 

The imperfections of the original project being corrected, the breakwater 
at CbertMurg is now pruceeUing rapidly to compleliou ; and far from being 
a warning that those who have tu decide upon the construction of a Har- 
bour uf l{>*tuge io Dover Bay, or elsewhere, should avoid Ihe principles 
■od reject the furm which has b«eo observed in its cuuatruction, il denioo- 
■trales in the most forcible manner, that the theory of the uprighc wail 
should be rejected, and (hat in its place should be adupted the weti-tried 
slope, or rather a combination of dilferent alupes ; while a nearly upright 
wall may be formed above, to serve for Ihe facing uf a parapet like thai 
which crowns the work at the French port. 
Now^ peraoos who read cursorily that part of Ihe Report to whicii I 



bare referred, may imagine that the old dyke at Cherbourg had been taken 
down, and that the vertical wall which hat recently been built, is raised 
from the natural bed of the sea, lo the exclusion of the slope ; whereas it 
is, io fact, merely a parapet with a nearly vertical face placed oo the ori- 
ginal breakwater, (o prevent the waves frain rushing over the terre-pleia, 
after their force had been expended or greatly diminished, in ascending the 
long slope or glacis in its front. 

I repeat now. on the authority of the very highest, (he most experienced 
civil and military engineer of France, or probably that the world ever knew, 
that "all the enlightened engineers of France do continue to adopt, and 
will continue to construct breakwaters with inclined slopes, and do reject 
the theory of Ihe upright wall ; that the only alteration they would make 
if the work were to do over again, is in the degree of slope, which they 
would make variable according to the nature, specific gravity, and magni- 
tude of the materials used \ that the walla now Iwing erected at Cherbourg, 
are oot upright from (he naked boiloiD of the sea, but budt as a parapet, 
upon a well-consolidated basis; this being the breakwater previously 
formed d pierre perdue, whose slope has different degrees of inclination lo 
the horizon, according as the action of the sea has reduced ihe original 
mass." That great work now stands m the form of a combination of the 
slope with the upright face forthe superstructure ; a profile which Reodel, 
Renoie, Cubitt, Vetch. Stuart. Colonel Harry Junes, Vignoles, acd others 
recommend, hut which Professor Airy »ays. speaking of ao entire break- 
water so fonied, is, theorelically, '* without doubt ihe worst of all. 

That there may be no mistake upon this important matter in reference to 
Cherbourg Breskwater. unquestionably the greatest piece of hydraulic archi. 
lecture that has ever been executed, I annex a profile, showing a combina- 



tion of the long slope with the vertical parapet and its fore-ilope of stonea ; 
and I add the rcA^obs which induced the French engineers 14 years ago to 
recommend such a superstructure. This combination was proposed for the 
completion of the breakwater, by Mom. Duparc, director of hydraulic work* 
at Cherbourg, and sanctioned without modtficationi hy the Minister of Mt* 
rine in April 1832, on the advice of a special comminion, to which that pro<- 
position had been referred ; but bo far from pulling down (he sncient dyke, 
Bf stated in the Report, it was raised from the level to which it had been re- 
duncd from not having slope enough, by depositing large blocks of rough 
stone dp to the height of low-water spring (ides ; and on it there was laid a 
matt of concrete, about 3 feet thick, on which a wall or quay is built to the 
height of 12 feet above high- water spring tides. I'be exterior tide of this 
quay or wall, is protected by a fore>shore of great blocks of stone, extending 
in a B]o(>e of 120 feet to the depth of 21 feet below low-water mark. The ob- 
ject of these blocks is stated by Mr. Viria to have been two-fold. The in- 
dined surface of (hit fure-slope makes, with the face of the wall, a re-enter- 
ing angle which might have been avoided in part by adopting the concave pro- 
file of Mons. Emy, but which in this cate was not thought neccjtary, inasmuch 
as the artitieial l>each of great maises of stone the prmcijial object of which 
wat to give (o the slope of (he dyke perfect itabtlity, produced in addition 
an iiupoitant effect in resisting the action of the waves at low wster. It is 
found, in fact, that the waves which break on the surface of a long slope. 
Iiave time to deaden their force against the asperities of (he blocks which 
form the slope, before they strike the re-entering angle of the foundation ; 
and as the sea rites, and the time of high water approaches, (he slope in 
front produces the effect of an ordinary beach in turning and throwing up 
the waves, which would otherwise break against the wait with extreme viol- 
ence at ihe Bioment of their maximum of intehtity. 

Lieut.- General Sir Howard Douglas concludes by giving hit dissent to the 
atateuient made by the ComnHikioners in their Report, " that they do not ap- 
prove fully of any of the plans sent in." 

And he objects to the use of blocks of concrete, or of brick let in cement, 
or lo any other artificial material, ai substitutes for stone, for the formation 
of national works, which, if not to be constructed on sound and well-tried 
principles, with rtiaterials ol the be«t and most enduring descriptiuns, should 
not be attempted ; and he also dissents to the recommendation of a majority 
of the Commiision, for the adoption of masses of brick, as proposed by Mr. 
Ken del. » 

And lastly, Sir Howsrd dissents from any extension of the area to be com- 
prehended hv the breakwater, as recommended in the Report of 1844 ; and 
more especially from the suppression of the eastern opetiing; without luch 
opening, the proposed Harbour of Refuge would be deprived of an etiential 
condition which all such harbours should possets, that of facility uf egress or 
escape at alt timet and tides, and in all weathers tand be is convinced that 
by omitting (o form this openii^g, the proposed enclosure would become to 
Buch a degree a dote harbour, as greatly to increate and accelerate the pro- 
gress of the evil to which all dote harbours are liable, that of rapidly tilting 
op. 
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RENAISSANCE DECORATIONS. 

jSn Account of the Palace of Blcit and Palace of Chambord, France^ 
especially a$ to (he Decorationt. By John Greoort Ceacs. Read 
tt ihe Royal Tmtitute of British ^rchitectt. May 31. 

Having been much interested during an excursion made toTouraioe,, 
in the autumn of last ye^r, by visits to Blois, Chambc/rd, Ctienouceaux, 
Amboise, and other monuments of ibe Rendissance style of architec- 
turCf which abound in tbut district of France, 1 am induced to lay be> 
fore yoQ a description of what 1 saw at tb« two former of those places, 
Btois and Chambord. 

The town of Blois, on the rtver Loire, is of very considerable anti- 
quity, and contains muny objects highly interesting to the lover of 
InediKTal art. It lies between two hills, on one of which is the cathe- 
dra), on the other the palace or cdgtie. 

The Ciutle of Bluis is supposed to stand on the site of a Romun 
citinp. Mention is made of it in liislory about the oind] century. I 
do not attempt to detail to you its various posseisars, but merely ob- 
serve, that iu the year 1292 it first came to the De ChatiltoDf, who are 
supposed to h:u'e built parts of the castle. Froissart, who was chap- 
lain to Guy de Chatillon, Count de Blois, says, that it was "grand and 
strong, anii one ufthe handsomest in France." By this Count Guy it 
was sold, as indignantly mentioned by Froissart, to Louis d'Orleans^ 
brother to King Charles VI., who took powessioo in 1397. The Or- 
leans retained ibe property till their dJescendkLnt became King of 
France under the titte of Louis XII.; it then remained crown property 
till Louis Xtll. bestowed it on his brotLer, Gaston d'Orleans, at whose 
death it seems to have reverted to the crown, and at the Revolution to 
have becomt! public property. Viewed as you ascend from the town> 
the castle appears rising from a mass of rock, oo which is an imposing 
base of solid masonry, giving the idea uf a fortress of considerable 
■treogth. Passing the west front of the building, you arrive at the 
Place dea Jesuiles, wtieii the eye is struck with the magnificent north 
front of the quarter erected by Francis I. This front is entirely of 
stone ; partly in two, and partly in three stories. The windows are in 
arched recesses, relieved with depp colouring, producing ti rich and 
powerful effect; between the windows are- piksten, and where these 
»re double they are separated by niches and deep recesses. Pictur- 
e«que bays also project in various parts of Ibis fafade. A large cir- 
cular tower marks the old tour dts oublictfeSt or the donjon^ considered 
one of the oldest parts of the building. The roof is separated from 
the entablature by a aeries of columns, thus forming an open gallery, 
and from the pedestals of these cuhimns project tremi-nduus gargfls. 
To my mind the effect uf this front is truly beautiful, and a successful 
example of (he introduction of colour to architectural exterior. Part 
•f the building was erected by the architect Mansard, by direction of 
Gaston d'Orleans, in the reign of Louis Xlll., in a style of art seen Iu 

Sreat disadvantage beside the beautiful front I have attempted to 
escribe. 

Leaving the Place^ we approach the east front of the exterior, con- 
structed by Louis Xtl. It is of brick, with ornaraeDtai stone dressings. 
1 rrgret not beiug able to show a view of tins front, which is very pic- 
turesque. I sketched one wmduw, and aUo — vvbat is the principal 
object — the ciiuopied recess that formerly cunlaincd the equestrian 
statue of King Louis XII. This rt<cess, surmuunlt^d by its canopy, is 
of st^ne beauiiruliy wrought. 1 have ventured to reslore, in the draw- 
jog, the colouring to the back -ground, powdered with gold fieiin-df 
il«, aaJ to rephice the statue as it existed previous to tue Revolution, 
from a drawing in a mauuscript by Felibieo. On the fascia under the 
statue was formerly placed an inscription, in Lilio, wbivU may be thus 
traoslated : — 

" \Vbcr« i»r ^^* grace of Oo<l I^ul> wh born, 
* (Irre nUo, uitb n wofAt luiiid, he aaiuninl the royil (Cpptre. 

Happf tbe day whicli uinounced ibr romin; oFiu fr«mt a monarch. 
France cuuld iiul bare luuad a king asorp wurtby of her." 

That Statue arKl the inscription are alike removed, a'^d on ibe S'lme 
fascia is now written "Caserne d'lnfitnterie." The palace uf Louis 
XII. *' the father of his peopl''," is now a b»track. 

Uader this canopy is an archway, forming the principal eotnince to 
the interior court of tlif palace. This court consists of an irregular 
square, the four aides of which are iu as many styles of architi-cuire. 
Un (be soutli, the Gothic of th«! fifteenth 4:eRtury ; un the east, the 
•'laboratdy ornamented Goliiic uf LoubXIL ; on the north, the ele- 
gant rtniUitanct of Francis I. ; !\i]d on llie west, the Franco- ltd i an 
•tyle of M jnsurd: all thrse, full of irregufarilies, produce an enstmWe 
picturesque and charming to the eyes of all, and most iolerei>iing to 
»be lover of art. 

The south side of the building, looking towards Ibe interior court, 
«M altered and partly rebuilt by tbe old Duket of Orleans. J( U of 



an Dopretending style of donettic Gothic, the outer walla being o( 
brick, tbe wiiidows and dressings of stone. In this qusiter, in addi> 
tion to various apartments, is the old chapel of St.CAlaia, which dst<*s 
from a much earlier period ; a view of it can be a-'eo ia Aadrouet 
Ducerceau. 

The east side of the court is tbe building erected by Lonia XII. ; ll 
is of red brtck, with window dressings, string cours«>s, and enrichments 
of atone richly carved ; above, rises a high roof f jrra'*rly cre*ted with 
gilt metal work, from which proj«'ct dormers in stone of beaulifui tra- 
cery, tbe whole resting in front on a colonnade, forming a sort uf 
cloister; the stone pillars being diapered with treliis work, in which 
were formerly ^eurs-de-lis and ermines. This quarter contains the 
apartments occupied by King Louis XII., which, though now uud^ 
one universal coal of whitewash and all in the occupation of soldiers, 
were formerly fitted up with regal splendour- 
Here, in the year 150 1, King Louis XIL received in this building 
the Archduke Philip of Austrin, and a chronicler of the perit»d giv -» 
a most complete and interffsling description of the palace as it then 
appeared. The east front was then just finished, its network of stone 
shown in all its brilliant freshness on its bright brick ground ; the 
carvings were seen in all their perfection; a profusion ofjleuri'dclii 
and *"rmines, sculptured or painted, were spread over tlie buildiogi 
gold, purple, and azure dazzled the eye in every directiou, even up to 
tiie ruof, whose crestiugs and enriclmienls were also gilt; over every 
duor was seen the royal badge of the porcupine spreading oat iu 
quills, and over the entrance archway was the splendid statue of the 
king himself, young and handaome, noble and full of grace, as be tben 
was. 

Nor was the interior less magnificently decorated : rich lapetUiei, 
wrought in figures or flowers, or ornaments, furnished llie walls; over 
the floors were spread thick carpets. The chimney-pieces Wffc bta* 
eoned With heraldic sliields, paiutiog<t, and devices; the joists of tha 
ceilings (for Ih'-y were uojilaatered then) glittered with gilding and 
elegant decoration; furniture, carved with the utmost delicjcy of 
finish ; beds, covered in the richest stuffs, embroidered in gold and iu 
silks of all colours — these orutmeoted the apartments. And as if to 
recall the salutary thought of death, in the midst of aU that was g*/ 
and joyful there was painted, as was usual then, the celebrated dance, 
Macaire, on the walls under the piazij or colonnade. 

The king was proud of his palace, and right royalty did he receiw 
his visitor*. Our chronicler, after describmg with much iotere^tiog 
detail the procession by torchlight, the reception of the archduke and 
duchess, and the ceremonies of introduction to Ihe king and queen, 
continues his d<?scription of the apartments of the palace. 

"The Grand Hall, by which the archduke iind duchess entered, wit 
of great siai*, and hung with a tapestry of the Deslruclion of Troy; 
and in the like manner also a chapeli at the end of the hall. The room 
where the king dined, and where the archduchess was, was hung with 
a tapestry of a battle. Over the chimney was agraud mantle of clutU 
of gold, craped very rich. The chamber of young Vladame Cliula 
was next to the king% and was hung with a tapestrv uf pasloruU, all 
small, wiih inscriptions, which was very fiine. Aflf-rwird* came the 
chamber of the queen, hung with a tapestry of strange bea:$ts atui 
birds, with figures from foreign countries; and in s lid room wa* a bed, 
all dressed out with cloth of gold, and above the bed a raoopy 
of crimson damask. In tbe lodgings of tbe archduke th<?re was a 
gal|i-ry, hung with tapt-stry of the deedi of the Trojans; after th4t a 
grand chain Ijer, hung with tapestry of the uclious of Alexander the 
Great, and a mantle over the chimney, of cloth of galil, craped. From 
cej ing of this room hung twochaudeliers, marwellously large, of silver, 
made croeswavs, for placing on each four flambeaux, which cbaude* 
liers hung by great chains of silver. At the eni of this room was tlx 
ch imber of the archduchess, where the said iady and geulleiuau ^kpt, 
which was hung with cluth of gold, wove with black and red. Here 
were iwo beds, of which the one in which they slt^pt was uf stuff em- 
broidered in gold, and curtaina of the same, lined with white d ud.uk i 
aud above thi-i bed was a canopy, the top of cluth of gi>ld, the curtatut 
of laffetty, yellow and red. 

" The other b^d was furutshed in the same manner, and oo each were 
coverlets of cloth of gold, aud inside them sheets of linen from lIul* 
land. Atl around the b-ds, and on. the bufftt were carpets ui cloth of 
guld. In the curncr by the bed was a gill chair, admirably wrousht 
Ijy Italians, uf which the seat, &o. was covered with cloth of gold, 
fringed all round with fringes of gold and silver. Before tlie chiiuu'^f 
wai. auolher chair, also covered with cloth of gold, aud there was 
carpet of the same stuff ntider it; also, there were many rich cusliluos 
in the room to sil UftoD." 

And tbtt% goea oo our chronicler, describing every room : one hang 
with crimion relvutembroiJeied with K's and A's, crowned; another 
Kith crimson enbruidered with cords lutd the arm« of Burgund/ 1 
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UtHhtr wilh brocadp, yellow nnd grey, wUli S'« in black velvet; 
Mother with criinsun satin einbroulfT**d in flitmM t*f firf, and at the 
tB0** Bad in the centre were lious in wreatlis, enlirplv covered in 
MArlSt and wiiicb were migthv ricii to lee, and ciJAt'40 to 50,000' 
OOMU. And the cbronicI<ir further takes care to remurk, ttijit till tbe 
MJd wtnlft «itd Utp«>atrie8 were as fresh and good m new, and that tbe 
floors of all the rooms were covered with carpeta of velvet, so tbat 
■othitig of tlie floora was seen. 

Thus was furnished this palace of a king of France at a time coo- 
temporary with the reigo of our Henrv VIL 

At each extremity of the front uf Luuis XII., and forming part of 
the work erected by him, is a square tower of prrluresque appearance. 
It contotina a staire<ise of cuiistilerable elfgince. The stairs rnditite 
reond a centre shaft, which is furmed of du«ieriitg columns lermiuiting 
io a erbwn at top, from whicli ri»es a vaulted ct-iiitig. Though tbe 
cOMtroction und many of the details are Gothic, yet some of tbe oroa* 
Beots partake of an Italian cliar.icter. 

FroM this staircase we pa«s to the p<trt of Ibe palace the most liis- 
toricaily fdmous, the ancient Sallt da Elalu, a Urgr* building, of some* 
wbal plain appearance, dating Mbout ihu thirteenth century, although 
several alteraiions of a later period have been made tu its windows, 
&e. In this spacious hiill the three estates of the kingdom used for- 
merly to assemble. It has a rude and bare appearance; down the 
e«ntre range a series of pointed arches, resting on culumns supporting 
the roof, and dividing tlie ceiling into two part.s, which are arched, 
sod simply cover^'d with flat boards. In the rei^n of Henry ill. the 
states were summoned lo meet here; and it vhm during their assem- 
bly that the powerful Due de Guise was murdered in one of the 
apartments of the palace. The hall was then richly ornamented ; the 
«^[« were bung with splendid tapestry, worked in figures, relieved 
with gold; the columt» covered with purple velvet, powdered with 
gold ifei«r«-(/e-/ia ; and the ceiling w»s also covered with tapestry. A 
filatlorm was raised nearly in (lie ctntre^ behind one of (he arches, on 
which was placed the throne of the kitig, all being covered with purple 
.velvet, powdered with gold Jltun-ds' Its, and on (his, and on the steps 
[to it, were seats for the blood luyal; behind stood the archers of the 
Iguard; in front, and on eithei kiile, were the three estates, and in 
(galleries at tbe end were scats for ladies ;— the common people were 
alao allowed to enter within certiiin barriers. The ki:ig descended 
fron bis ^parlm^'nts into the hail by wooden stairs at the end, but 
wbicb »t;ur» are now removed. 

Adjoining the ancient Salle dti Elultt, and forming the northern side 
of the quadrangle, is that quarter of the paltice erocled by Francis I. 
I This front, by the elegance of its proportions the be.-iuty of its de- 
twia, and the grandeur of its effect, i* by far thft must imposing fea- 
tHr» ia the whole building, and a most lasieful specimen of th^ Re- 
BaiaSiUice strle of architecture. Tlie exterior front, towards the 
Flaet dt$ Jtautttt, 1 have already descrit»ed; this, towards (tie in- 
terior court, IS altogether diffen^nt : here we have more elaborate de- 
ci>r«tion and greater delicacy of fini^Ii. It is entirely of stone,, and 
cpoapuired of two principal fiuurs, decorated by pilasters ^nd panel- 
Ijngt ; round the windows are intprlac«fd enrichments, and the reveals 
a/e panelled, and were, I Buspecl, formerly relieved wilii colour. 
Above ii an rut;iblature of considerable richness and beautiful eflfect. 
IIj modillii^oa project (o some ex(ent, and above them is a Lind uf 
macbicolution, containing shell enrichmeots in its recesses; over this 
rbes at) orn.<mentaI balustrade, furmed of the letters F and C, for the 
ioitiala of Francis I. utid Claude of France. Fro-rti the roof project 
duroMf Hindows uf graceful outline; ami eveu Lite chimn^'y-shafts are 
«irich<^d, and by no means unworthy of remark. The root itself was 
fwrmtrly crested with an ornament compnted of jft'ttrs-</e-/i8, gilded- 
Below was formerly a colonnade supporting a gallery, as given by 
Dncerceau, v^liJch, aittioiigh now removed, is about it) be restored. 
But tbe princi|ial object in (his front, and which giv^sa charm to the I 
Mbole, is (he giand open staircase, situate about the centre of (he 
f«f«ide, and projecting in front of it. This has lately been restored, 
and DOW thiues furlh in tbe full beauty of all ib delicate and tasteful 
vfurkratuship. Tbe balustrades are formed of open carvings of foliage 
aud the crawling salamander. Niches of must elaborate detail and 
elegant arabenques adorn the shafts of tli>* ptlast^r^; twining foliage 
I is sculptured round the mouldings of the window openings; — in every 
paft does ornament seem to tioibe this magniliceut work of art like 
tbe delicate foliage and clinging tendrils ol tbe ivy clustering rouud 
a tree, yet nowhere does it auperabound or appear misplaced. 

Tbe interior of this staircase is also ornamented with carved niclies 
kixl eorichmeots ; mounting its steps, we enter the suite of apartments 
tio the first floor, being those formerly occopied by (Jueen Calheriae 
tie Medici. » The first is called the iSaik dm Garde», or guard cham- 
bcr, a room of considerable size. The cltimuey -jtlece of i»tune, though 
caa»«ive in coDstructioii, )4 to b« Doticed fur the elrgaoce and ikUaess 



of its omumeDts; the stair door-frame is decorated, and has over it 
tbe salamander in flames, the budge of Francis I. The ceiling here, 
aa in most of the rooms in this building, is formed of beams, wbicb 
are, in fact, the flaoT>joists of the room above; (he elfecl of these, 
when painted, is by no means unpSeasing. 1 made a sketch of the de> 
coratiotis lalelv executed on this ceiling, in which the initials, arms, 
and badges are mingled, with forcible contrasts of colour; whether 
tbe precise pattern is a restoration or not, I had no means ol discover- 
ing; but there are many old examples of this mode of ornamenting 
(he ceilings still remaining at Clieiiouceaux, Footaiubleau, and other 
places; and in Venice, almost all the older palaces have the ceilings 
decorated in this way, with arabesques and inlaid ornaments of great 
variety and beauty. The walls of this chamber are now bare, so thev 
are all, in fact; nothing now remains of the splendour that dazzled 
the eyes, or the works of art that delighted the mind, during the time 
of Francis I. We puss tbroueb a multitude of roums, but all are de- 
solute alike — each lias sufTered the distressing calamity of whitew.ish 
— not a vestige of furniture, nut a hanging remains. The cliiinney- 
pieces alone alte«t tbe magnificence and beauty with which (he r«> 
muinder mu«t have been ornamented. I anticipated the pleasure of 
sketching these, nhich possess a rich fund of renaiiBatice utI, but a 
custodian abruptly prohibited my making further drawings ; and 1 w.is 
thus prevented taking many details in the interior that might huve 
proved interesting. '1 he state-rooms seem to have been situated oil 
(his courl-side of (he building; imd on the other, looking towards tli« 
Place dca JtiiuitS, were the large bed-room and private apartments of 
llie queen; amongst others, her cabinet, lu this the waits are covered 
by carved panelling, tbe details of which are executed with much 
spirit and taste. 

Again monnting tbe open staircase, we reach the floor above, tbe 
disposition of the rooms on wbicb is exactly similar to the one we 
have left. These were the apailmenls occupied by King Henry III. 
Yon i'nter first the SalU dia Gardt*, which served also as a council 
chamber; from hence you pass into the king's bed-room, a very spa- 
cious apartment looking towards the Place des Je»uttet. Here oc> 
curred (he (ragedy of ihe murder of the celebrated Due de Guise. 

The cabinet of the king is next this chamber; it is a small room, 
which still retains some traces of decorations. On (he ceiliug are tu 
be distinguished slight remains of colouring, and arabesque ornament 
in fresco may still be seen on the linings of the window recess. On 
(be left of the bt'd-chamber you enter a sort of passage which leads 
to the old Tour des Oubliettes or Donjon, of which mo many horrors 
are retailed; at present nothing but bare walls of considerable thick* 
ness are to be seen. 

Above this second floor are a range of rooms in (he roof, but these 
contain no ornamental or inlerestiag feutute of any kiud except that a 
most extensive view of (he adjoining country is to be obtained from 
the open gallery outside them. 

Of the west front 1 have little to say; it Is that erected by Gastou 
d'Orleans, io (he time of Louis XIU. As a structure away from these 
middle age remains, it would probably be admired, bat here it is 
thoTungbly out of place. It stands on (he site of a part of tbe ancient 
chuleau erected by tbe old Dukes of Orleans. 

Before leaving the Chuteau de Blois, I must nut omit to call atten- 
tion to an old tower, used subsequently u an observatory and astrolo- 
gical study by Catherine de Medici. 

TUE PALAC£ OF CHAMBORD. 

Crossing the Loire, you pass along a sandy road through a district 
of vineyards, till you enter a fonsl, io the midst of which, und at about 
four leagues from Blois, lies the celebrated Chateau de Ckimburd. 

It is difficult (o describe (he eflect it first creates upon the mind — it 
looks so perfectly unlike any thing one has ever seen before. Below 
— its in>Msive round towers and perfect simplicity give the idea of 
the strong fortress of ancient date. Above — the wildest confusion and 
profusion of the most faotaaiic, the most beautiful, and the ugliest 
forms, atl mingle together^ atd produce an architectural scene that 
cannot be imagined. 

The building is immense, and has an appearance of extreme grai- 
dt^ur, stateliness, ami solidity. 

Androuet Ducerceau auys, '* All this edifice is admirable, by reason 
of its great massiveness, and presents an efiecl woudruusiy superb uii 
account of the immensKy of work in it." 

It is said to have been begun to be built by Frnncis L after his re> 
turn from Spain, about the year 1526, and that nearly 2,000 workmen 
were employed on it fur many years. 

The centre building is in the form of a square, having at the angles 
four great round towers about t>U feet iu diameter. This centre s()uare 
bnildmg is inclosed, us it were, within an exterior court, having at ita 
angles round towers also. Of these, tbe two in a line with tlie jiria- 
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Me thofP of the centre, with which they 

bf • eoatiooatton of the front; and the two towts at 

cxtrrwUec are smaller, and connected with an insignificant 

tiktiUiaft for stables officii*, &c>, and which, though built by 

la Ikv time of Gaston d'Ori<>un»t are a complete eye*tore 

•kk tbr ovore ancient building. 

'« H b Oaknown who was the architect of Cbamhord. Prima- 

airatiaoed, and it seems to me likelr to h.ive beende- 



^|m4 t^ ■■ atiUt Bceufltomed to flights of the imagination^ rallier 
Aasfef «i aivkilect who would have studied greater appropriateness 
felheftfaM. 

T b m gfa it is Dot to stated in any account that I am aware of, I caa- 
■Mbetp fancying that the round towers niu«t be the r^'maina of sorae 
•idar Iwildiag, to completely does the plan resemble the inclosed 
itygyboUl, tne old mai$ot>'/or/e of the earlier middle ages. 

Twee ranges of piUsters at >i1most regulnr iotervjls, girt the ex- 
Ifflaf of lite principal building, which is partly relieved with open 
fUteffM( above these Is an entiiblulure, showing the same kind of 
■■(felcolation and shell-work as in the building o'i Francis, at Blui« ; 
fl>i altove the cornice is a balustrade, which girts the pLttform on the 
f«of. Towards (be Interior of the courl, the archilectur** poMcsses 
aore vari'-ty, and at ih** two urigles is an open staircase uf beautiful 
dt^gn, ri-sei.iWtiig tb<' "oe at }il>i*. 

B«il Ihc roof Is the glory of Clumbord. The whole top of the build- 
l0g !• 0fi« grand terrace, paved like a marble court. 

UilD4*tta« p«jint<*d roofs, more than 50 feet high, rise above the 
lavafi Uka om^rnrnted pyramids studded with magnificent dormers 
lad gtbcila, intermingled with elegant chimney shafts and tower«i, de< 
coralrd witii flicbea and flanked with columns in most beautiful pro* 
parllM. 

Eiflvatrd above all the rest is the grand centre stiiircase of the 
balHing (of the interior of which I will Bpe.«k presently). This, as it 
rfcMta nouve Ihip platform, is surrounded by ouluinus supporliag a gal- 
Uiy, from which spring eight gr>inil flying htittre*i9es,urnMmnnted with 
fif'UlJo sjl.itnaiiderB uud aujiporting the ccipola, which terminutes in 
th« rirm><))M of ilie r4muus^(Mr-<ic-/i«, which gave the name to this 
crowning glxry the •* Tour tie la Fleur-dt'Ltn." 

I'liera are p«i(ill«li<'il vii'wi to expl.iin, in some degree, the appenr- 
anre of this wonderlul work ; but no drawing can convcv the full efTect 
of tills laliyrliilli uf pahires, seen at dilfereiit points of view, as yoo 
wsnder af>uut this magnificent platform. 

The varliiHS towers aitil « iiimni'y-«h.ifts are of most elegant propor- 
Ifoni but the deliiils, th<>ii|{li of heiiiitlfull design, are rar>-ly executed 
with the Aiiuli of (lie Work at tlhiiii, which they much resemble. 

The r«|j« of (he piUsters, and the curbala at their biise, are of in- 
flftlla vartaty. 

(Jii Iha Kahle smj the bultrrsa of centre tower may be remarked 
dark loxenges and rlrrlm, >n\A ^liio » sort of fluting. To thi'sc 1 beg 
to call your MllenlloHi Im lliougli looking from below like inlaid mar- 
bla, Ihey Nfe hi fact nothing Imt piearsuf kl.iLe n tiled on \\w surfacL*. 

The liili»rlor arriingem''iit i»f the cliAteuu is rxtreiopJy peculiar. On 
rorli flwor one viist apar«in»'lit slnMclies in the form of u eruas, from 
back l4j front, anil from s|rj« lu wid**, tjf the building ; iind in the centre 
oflheoroisl* the ct-lefjratrd dmihle staircase, rising through every 
Hour, and ruriitlng the liiglieat object in the roof Above. 

In enfli of till- ftiiir .tiij^liis left i>y the cross is a sepnrafe suite of 
■parlriienti, umluding alsu ollu-r* within the ungle towers, and from 
two of these, iiguiri,lliert> is a roniniutiic.ilimi by unother suite uf rooms 
with lb« two outer towers on theaaUMt front. Thr l.irge cross-shaped 
ohumbers are ciijjeil ,S"a//fii tU» GtiftUn ; but 1 cannot ifunk that rooms 
of such Hiiignlluile, i.-.i)iiiiiiuf)i(.Mtiiig with every quarter of the chdteau, 
could aver all of tlirtii Imve tienn iniemled as guard chambert. I rather 
Imagitte, con«('lertng that Chumlx'rd was erected by Francis I. as a 
Imnttng puluce, that it was arranged on this ningular plan as a place 
where sUle was lo be laid aside, and that these halls were places of 
genaral rt'nite»vuus. Their ceilings are vaulled and divided into 
panniltngii, lilled wilh tlir initial F und the royal salamander in flarot!S 
■Iteriiatfly. In one uf these curious chambers, where scenfs of stale 
and <^eriMUi>nv tiave often uitcurredf Muliere's play of the "Bourgeois 
Gentilhuuitne" was represented fur the first tiine, before Louiij XIV. 

The grand staircase is wonderful — woiHlerful for the efftfct it pro- 
ducts and the beauty of its proportion and its ornaments, rather than 
for nnv prrtiHar dilllculty of conHruction. Its construction may be 
thus Jnseriliedt — the outer diameter of the staircase is, I siippnse, 
•bout tK) I'ert { in the centre of ibis is an inner wall, in diameter about 
10 f«ei| between llieae two circles the stairs wind up in a double 
•pirali oocnroeiicing at opposite points, so that parties entering at each, 
la tuqendingf tea each other repeatedly through openings, but do not 
ineol till Ibey arrive at the various floors. Tbc exterior of the stair- 
cata la deooratedt aad the interior wall is aUo highly oraameated with 



1 a variety of beautiful niches. The salamander in fl^rroes and the iattial 
F are also introduced, the latter surrouided with a frame of oorda-* 
etnMera of the Cordilieres to which tlie king's mother belonged. Of 
the tt!rmiiMlion of this stairC'ise above the roof I have already spokeo. 

Of the four hundred and forty chambers which this mighty cl 
is said to contain, tiiere is not one that has escaped the dittr 
evil of whitewash, and few of them retain any oroam'Mit Inllcl 
their former use or recalling their former grandeur. Is' 
ing of u small vaulted room, said to be a private chap the 

panels resembled those in the SalUt cUi Garde*; ind 1 rciuaiked a 
chamber where there were indications that a piinled frieze, three feet 
deep, had been; but everywhere the walls are bire — not a vestige re- 
mains of any kind of banging or decoration. Deslrurtioo, the most 
ruthless that can be conceived, has swept over the whole interior: ail 
the furniture, the paintings, the waiiiscoiing of the walU, the very 
doors, the windows, were burnt, broken, or stolen at the time of tbc 
Revolution. 

Yet, wh.it must tlie chambers havt? been at the time of the rwal 
Francis, who so loved to surround liiioself with objects of art ! — WMt 
thousands of works produced under his foslermg care siUi r^rn lin {q 
us! Who can doubt that tlie rooms, so wretched now, ' 'tffi 

of splendour then? that, besides the paintings of Prima!: : tilt 

frescoes of Jean Cousaio, who were engaged there for years, there 
were assembled there the choicest works of the greatest masters — 
groups in marble by the rarest Italian hands; bruns>-3 by Cellini, aad, 
equally precious, his tasteful ornaments and vases in gold and silvers 
delicate carvings in ivory; eoamel>i,by Leonard de Limuges; glaaaea 
from V'^enice. Fancy that the walls were hung with the richest tapes- 
try, or leather, or brocade — that the ceilings were biajooed with 
colour and glittered with gold — that tasteful lurniture, which 11 Uuisu 
and Frimaticcio disdained nut to design, tilled the various a [lartmenls; 
picture the iiiug, in the uiidst of his brilliaDt court, dauling the eye 
with iht: ricliuess of the costume and the beauty of the ladies — ijxl 
the mind will indeed conceive a scene utChambord, is vivid coatnst 
to now what meets the view. 
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ON THE INDUCTION OF ATMOSPHERIC ELECTRICITY ON 

THE WIRES OF THE ELECTRIC TELEGRAPH. 

By Professor Joseph Henut. 

(Continued Jrovt pape 111. J 

4. Powerful eleclrical currents are produced in the wires of tbo 
teli'graph by every fl-ish of lightning which takes place within mtvf 
miles of the line, by the action of dynamic induction; which diKrrs 
from the action la«t described, in bt>ing the resu't of the influence of 
electrrcity i« motion on the natural elcctricitv of the conductor. The 
effect of this induction, which is the most fruitful source of distnrbaocCt 
will be best ilEustraled by an account of some experiments of my own, 
presented to the Society in 1843. A oopper wire was suspended bf 
silk strings arouod the ceiling of an upper room, so as \o form a paral* 
lelijgram of about sixty feet by thirty on the sides; and in the cellsr 
of the same building, immediately below, another parallelogram of the 
same dimensions wus placed. When a spark from an electrical ma* 
chine was iransraitteJi through the upper parallelogram, an induced 
current was developed in the lower one, sufficiently powerful to mag- 
netize needles, although two floors intervened, and thi? conductors 
were separated to the distance of thirtv feet, in this experiment, no 
clectrii;ity passed through the floors from one conductor to the other; 
the effect was entirely liue to the repulsive action of the electricitv in 
motion in the upper wire on llie natural electricitv of the lower.' In 
another experiment, two wires, abou t 4Ut> feet long, were ttretchwl 
parallel to each other between two buildings; a spark of electricity 
seat through one produced a current in the other, though the two wert 
separated to the dislunce of 300 feet; and from all the experimeats, 
It was concluded that t'le distance might be indefinitely iocreased, 
provided the wires were lengthened in a corresponding ratio. 

That the lame effect is produced by the repuKive action of the 
electrical discharge in the heavens, is shown bv the following mod ifi- 
calioji of the foregoing arraiigeraenL Une of the wires was removed, 
and the other so leiigth<»iied at one end lo pa»» into my study, aod 
thence through a cellar window into an adj-icent well- With everj 
flash of lightning which took phu>e in the heavens, within at leaat a 
circle of twenty miles around Frim-eton, needles were magnetised in 
the study by the induced current developed in the wire. Tbe aaoM 
eflfect was produced by soldering a wire lo the in-tallic roof of tba 
house, and passing it down into the well ; at every fl ish of lightning a 
scries of currents in alteroale directions was produced in tho wire. 
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was also Ipci, from these results, to inffr that induced currents 
it traverse th« line of ;i ruilroad, and this I found to be the case. 
rks we seen at the breaks in the con'inuiiy of the rail, with every 
I of a distant thuoder-cloud. 

imilar effects, but in a greater degree, must he produced on the 
re of the telfg^rtph by every discharge in the heavens; and (lie 
enomrna which I witnessed on the l^lhurjune in the telegriipli 
ice in Philadtflphia wre, I um sure, of this kind, fn the midst of 
hnrry of the tniasmis<^ion of {he congresskionid intelligence from 
Wubington to Philudflplita, and thenc*^ to New York tlie apparatus 
bC|pa to work irregularly. The opi^rator at each end of the line an- 
Ounced at the same time a sturm at Washington, and another at 
" !t»ey City. The portion of ihe circuit of the tekgniph which en- 
red the building, and was connectt-d with one pole of the galvanic 
ittery, ttappened to pass withtn the distance of less than an inch of 
le wire winch served to form the connexion of the other pole with the 
irtb. Across this space, ut an intt'rval of every few minutes, a series 
tf sparks in rapid succession, Wiis observed to pass ; and when one uf 
be ftlornns arrived so nt'ur Phihidelpliia that the lightning could be 
feePt each series of sparks was found to be simulianeous with a flash 
B the heavens. Now we cannot suppose for a moment that the wire 
ros actually struck at the time eiich flash took place; and indet'd it 
ms observed that the spurks were produced when the cloud :iod fliish 
>trre at the distnnce of several miles lo the east of the line of tlie 
rire. The inevitiible conclusion is, that all the exhibition of ejeclri- 
il phanomeoii witnessed during the afternoon was purely the effect 
f iuduction, or the mere di^turb-ince of the natural electricity of the 
rire at a distance, without any transfer of the fluid from the cloud to 
ie apparatus. 

The discharge between the two portions of the wire continued for 
lore than an hour, when the eftect became so powerful, that the super- 
Dteodent, alurnied for the safely of the building, coooccled the long 
rire with the citygas-pipes, and thus transmitted (lie lurrpnt sth-nlly 
i the ground. I was surprised at the quantity and intensity of Ihe 
Drrenl; it is well known, that to alfetrt a ci>nimun galv;inumeter with 
fdinary electricity, requires the discharge of a large battf ry ; but 
neb was the quantity of the induced current exliibited on this occa- 
ioD, that the needle of au ordinary vertical gidvauometer, with a 
lort wire, and apparently of little seoaibiliiy, was moved several de« 
reel. 

The pungency of the spark was also, as might have been expected, 
eiy great. When a small break \vas made in the circuit, aud the 
•rts joined by the fore-finger and thumb, the discharge transmitted 
ifough the hand affected the whole arm up to the shoulder. 1 was 
formed by the supeTintrndeni, that on another occasion a spark 
iised over the surface of the spool of wire, surrounding the legs of 
le horse-shoe magnet at right angles to the spires; and such was its 
leiisity and quantity, that M the wires acrusii which it pai>sed were 
eltftd at points in the same straight line as if they had been cut in 
ro by a sharp knife. 

Tbe effects of the powerful discharges from the clouds may be 
ented in a grt»at degree, by erecting at inttTvals along the line, 
pd aaide oi the suppurimg poles, a metallic wiret connected with the 
rtb at the lower end, and terminating above at the dii^unce of about 
f an inch irom the wire of the telegraph. By this arrangement 
e insulation of the conductor will not be interfered vi ith, wlitle the 
eater portion of the charge will be drawn off. I think the precuu- 
f great importance ot places where the line crosses a rivert and 
urted on high poU s ; aiicu in the vicinity of the office of tbe 
pb, where a discharge, failing on the wire near the stitlion, 
it send a current iiilu the liuuse of 8ufb(.'ienL quuniity to produce 
us accident*. The fate of Frofensor Uichman, of St. Peters- 
rgh, should be recollected, whu was killed by a flash from a small 
re^ which entered his huuse from an elevated pole while he was 
perimenting on atrnosplirric electricity. 

Tbe danger, however, which has be«n apprehended from the elec- 

leaving tbe wire and discharging itself into a person on the 

d, iS| I think, very small ; electrititv of sufficient intensity to !>trike 

rsoo at the distance of eight or ten feet from the wire, would, in 

eterence, be conducted down the nearest pole. 1; will, however, in 

t be most prudent to keep at a proper distance from the wire 

the existence of a iliuuder-»toria in the neighbourhood. 

^ay be mentioned as an interesting fact, derived from two inde- 

odint sources of iiifurmation, that targe numbers of smiill birds 

been seen luapended by the claws from the wire of the tele* 

They had in all probability been io'^tanlaneoualy killed^ either 

ct discharge, or an induced current from a distant ctuud, 

sy were resting on the wire. 

b accidents to tbe operators, from tbe direct ditchage, may be 
eaied by tbe method before tnenlioDed, yet tbe effect ou the ma- 
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chine cannot be entirely obviated; the residual current which escapes 
the discharge along the perpendicular wires, must neutralise for a 
TQoment the current of the battery, and produce irregularity of action 
io the apparatus. 

The direct discharge from the cloud on the wire is, comparatively, 
not a frequent occurrence, while (he dynamic inductive influence must 
be a source of constant disturbance during the season of thunder- 
storms; and DO other method presents itself to triy mind at tins time 
for obviating the effect, but thut of increasing the size of the battery, 
and diminishing the sensibility of the magnet, so that at least the 
smaller induced currents may not be felt by the machine. It muat be 
recollected that the inductive influence takes place at a distance 
through all bodies, conduclora and non-conductors,; and hence no 
coating that be put upon the wire will prevent the formatioo of in- 
duced currents. 

I think it not improbable, since Ihe earth bas been made lo act tbe 
part of the return conductor, that some means will be discovered for 
insulating the single wire beneath the surface of the earth; the diffi- 
culty in «.'ffecting this is by no mieans as great as that of insulating 
two wires, and preventing tbe current striking across from one to the 
other. A wire buried in the earth would be protected in m<»st cases 
from the efftct of a direct discharge; but the inductive iuBuence 
would still be exerted, though perhaps in a Jess degree. 

The wires of the telegraph are too small and too few in number to 
afffct, as same have supposi"d, the electrical condition of the atmo- 
sphere, by equalizing the quantity of the fluid in different places, and 
thus producing a le>s changeable state of the weather. The feeble 
currents of electricity which must be coiistautiy pafi.sing along the 
wires of a long line, may, however, with proper study, be the means 
of discovering many interesting tacts relative to the electrical state 
of tbe air over different regions. 
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WAGON COVERS AND WRAPPERS. 

Henry Hensojj, of Hampstead, in the county of Middlesex, gentle, 
man, for •* a new fabric, »uitaiU/or goods' wrapptrs, wngon-coren, and 
othtr likepurpoiet ; and certain proci»»ts trnployed in (he manufacture 
of the sanu." — Granted Novemb<?r 5, 1816; Enrolled May 5, 1847. 

This invention relates lo the manufacture of two descriptions of 
fabrics; one suitable for covering w.iguns, coaches, or other vehicle?, 
Sec., and the other for covering light goods, which are not generally 
exposed to the weather, and for sirnil.ir purposes. The base of the 
first fabric is hempen thread ; with which is interwoven, when the 
fabric is being made in the loom., copper wires, or galvanised iron 
wires covered with thread (but uncovered may be used, ifpreferredj, 
or Ihio strips of cane ; the obj»*ct being to produce a fabric which 
shall not be liable to be rent or lorn. The wires or strips uf cane may 
oe inserted at from one lo six inches apart, according to the strength 
required, and the thickness of the wires or strips; and tliev mav form 
part of either the warp or weft. For ordiuary fabrics, No. 28 wire 
will be found suitable, and inserted at two inches apart. The fabric 
is immersed in a vat, filled with tanning liquur, of H cwi. of good 
oak bark to one hundred galloua of liquor; the fabric must be so pro- 
portioned to Ihe quantity of Itie liquor, that for every yard there shall 
be about two gallons of tanning liquur, aud to remain in the liquor for 
about fifty h(;urs, i.Dd kept at u temperature of 15U°; it is tDen re- 
moved from the %*at, and hung up lo dry. If the fabric be required to 
possess the quality of leather in a greater degree than can be given 
to it by theatjove process, this may be effected by subsequently im- 
mersing it, for about ten hours, in a weak solution of gelattoe or albu- 
men, aud repeating this operatiop two or three times, according to the 
effect desired to be ptodutied. Instead of the above process of tan- 
ning, the well-known processes of tLiuuing by exhaustion, or by hy- 
draulic pressure, may be employed. The fabric is now waterproofed, 
by first saturating it with a composition tailed by the patentee No. 1 
Lind, when Uiat lias become dry, coating it witli another composttioti 
termed No, 2. The first composition is formed of one galloi» of lur- 
peutine, one (pound of tallow, and one pound of bees' wax; and the 
second is composed of two quarts of raw luisecdoil, one quart of boiled 
linseed oil (rendered drying by the addition of litharge;, one quart of 
Stockholm tar, and twenty uunces of lurnp-biack or ground charcoal. 
The fabric is placed upou a hollow iron table or chest, heated by the 
admisaioQ of iteam into it, and the compositions a; e applied by means 
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ofaspattila or brush; the first composition being fort^pd into and 
through the fabric, ani the second laid onoveniy and amoolhly. 

The second deiirription of fabric is made by pasting, cflmenting, 
or otherwise utviling a slieet of paper to a sheet of calico or similnr 
textile fabric, which has been previously waterpruofed and jiitann^d. 



MANUFACTURE OP GAS. 

George Lowe, of Finsbury-circiis, Middlesex, engineer, for " Tm- 
fiTOVcmenlti in the manufacture of and in bumtttg gas, and in the manu- 
facture of fttet:* -Gr^nled Oct. 8, 184C: Enrolled April 8, 1847. 

The improve meDts relate, first, in preparing peat in combination 
with resin, pitch, oil, fsit, or other hydro'carbunaceous matter, aod in 
milking gas therefrom; seeoodly, an appara'us for ptirtfying gaa ; 
thirdly, in making gas from coal and other maiter!>, by introduutng 
•team, highly heated, into tlie rclorls used ; fourthly, in improvements 
in Argand gus-burners, whereby the gallery or apparatus carrying llie 
chimaey is m;ide to rise and fall on a screw, so as (o adjusit the uidmis- 
sion of the air to the flame; and, fifthly, in manufacturing fuel from 

Ke^t, by causing dry blocks of peat to bi5 saturated with pitch or other 
vHro'Carbonacpous matters. 
The first part of the invention is for saturating blocks of peat with 
resin, pitch, fat, oil, or other hydro. curbonaceous raitters. The peat 
is cut into blocks, and well dried, and then siiturated by piling the 
peat in a squarr* cast iron boiler, about 18 inches deep, lo within ii fuw 
inches of the top; then melted pitch, resin, tir, or combinatiuns 
thereof, or other cheap hydro-carbonaceous matter, in a higlily-heated 
state, is allowed to flow into the boiler, and heat is then applied ; by 
such menus, (he hydro^carbonaceoua matter penetrates the blocks, and 
causes them to be well saturated, the time of such process depending 
on llie character of the peat and the sizes of the dry blocks, but gene- 
rally nbout iin hour is sufBcient* When the blocks are saturated^ (be 
remainder of the Quid matter is allowed to run off, and the blocks are 
removed, and a fresh quantity put into the boiler, and the saturated 
blocks are placed on edge ou open shelves to drain, and aflerwiirds 
made into gas, by being placed into retorts, in the same manner as 
coal. The patentee prefers to saturate the dry blocks of peat by 
placing them within a vessel, such as is now used for saturated wood 
by the aid of viicuum and pressure. Wlien u«ing tar as the hydro- 
Carbonaceous matter, )L is advantageous to combine therewith, from 
five to ten per cent, of quicklime in the state of powder. 

The second improvement relates to an apparatus for purifying gas. 
The annexed engraving is a section of the apparatus, made in two 

compartments, weak ammoniacal 
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liquor to be used in the lower 
one, and water or water acidu- 
lated with sulphuric or muriatic 
acid in the other. These two 
compartments are each nearly 
filled with lumps of coke, as has 
before been done in constructing 
what is called the scrubber; and 
the improvements consist of the 
means of distributing the puri- 
fying fluid u<>ed. a is a tank of 
water or other purifying liquid; 
6, a lank for weak ammouiacal 
liquid ; 6', e, are two perforated 
pipes on axes, (h*" perforations 
on either side of the axis of each 
pipe being on opposite sides, so 
that the flow of fluid in streams 
will cause the lubes lo revoke 
on their axes and distribute the 
fluid equally ou the coke; the 
gas rising upwards from its pipe 
of introduction at d, passes off", 
partially purified from ammonia, 
by the pipe e ; and it is the use 
of revolving pipes, fr', c, which 
constitutes the novelty of this 
arrangement of apparatus. 

The third part of Ihe ioveo- 
tion consists in applying steam, 
highly heated (after it leaves the 
boiler rr generator), into llie re. 
torts afc-:u when making gas rrO(|] 
ioal, prepared peal, or other mailer rich in carbon. Steara frota a 
steam-boiler or vessel passes through pipes highly heated, in a like 
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manner to that commonly retorted to for obtaining hot hlaat in th« 
manufacture of iron, which htghlv-heuted steam is conducted by a 
pipe into that part nf a gas retort most distant from where the gu 
passes ofT from the retort. The stpitm is generated under a prPMure 
about that of the g^ts, and it (tows intu the retort freely at the com- 
mencement of gas making, afler charging Ihe retort, and it is stopped 
after the most carbonaceous matters have been driven ofl' frotn ttw 
coal or other matter used. 

The fuurth part of the tovenlion relates to improvements in Argaud 
gas burners, by so arranging the gallery (or carrying the chimney for 
directing the air to the extem.d surface of the flame, that it may rise 
and fall, and be fixed at the required position by a screw or other 
means, and thus allow of a nice adjustment uf the admission of air lo 
Ihe flame. 

The fifth part of the inverJtion eomists of treating blocks of dry 
peat in the same manuer as that described under the first part of tbe 
invention fur gas making. 



STEAM HAMMER. 

John Cosdie, of Glasgow, engineer, for "Improvement* in mocl/A* 
ertj ustd in manufacturing malleable rrOM."— Grdoled Oct- 15, 1846 ; 
Enrolled April 15, 1847. 

The improvements relate, first, to the arranging or constructing 
stciira hummers, dut the steam cylinders have the hammer faces ap- 
plied thereto and move therewith; and, secondly, to the introduction 
of malleable iruu tubes into anvils and hammer and squt'exer faces. 

Fig. 1 is a front elevation of the hammer and steam appiratol ; 



Fig. 2. 
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fig. 2 a vertical section, t^ken at right angles to fig. 1 ; and fig. 3 a plan 
of the cylinder. The stenm is mlmitted through the %'aUe a «nd 
tube b, which rncasfs the piston rod, into the stean cylind«*r o, and 
presses on the piston d (which is fixed) and the cylinder top, aod 
raises the cylinder, which is made movenble, together with the ham- 
mere, nttiiched thereto, until the steam valve a closes, and cuts oflTtbe 
supply of steam, and at the same time opens the outlet port /, lo 
allow the steam to escape from the cylinder through the pipe^ ioto 
the atmosphere; consequently, the hammer wilt then fall by its 
weight, and when the steam is again admitted the s ime operation if 
repeated. Near Itie bottom of the cylinder, there is a port, or ports, 
k, to allow the air under the piston to escape while the cylinder aod 
hammer are being raised, atid also the air lo return when llie hatomer 
ii falling. When the hammer is required to strike with more force 
than its weight alone, the throttle valve is fully opened, which caus<rs 
the air port k to pass the piston and compTCSs ibe air under ihf latter, 
by which addilioual recoil will be given lo the fall of (he hammer. 
The cylinder i^ guided by guides i, working in grooves attachetl to 
the vertical framing /t. 

The tianimer may also be worked without the air port h, at the bot* 
torn of the cylinder; in such case, the cylinder is made longer, snJ 
the air under the piston is cumpressed, as the hammer is ruMed, 
until its density is about half that of the steam. When the tteata 
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I aflow^d to Moaipe by this plan, the compressed air gives additiona 
I (wet 10 tb6 blow of the hammer. 

^^P FIGURED SURFACES. 

V Artbur Millward, of Binningham, in the county of Warwick' 
W |^Dtl«inuD, for "certain Improrcm£iil$ in producing jfaured turfaceg* 
r imnkdn and ta rtlie/." — Granted October 15, 1846; Enrolled April 
15, \Hi7. [Reported in Newton'i London Journal.] 

This inveotion is dirided into eight parts; it consists, firstly, in the 
foliowinj; method of producing sunken designs on metallic surfaces: — 
The design is painted, drawn, or otherwise depicted on the metalJic 
iorface to be ornamented, or it is imprinted thereon by stencilling or 
transferring: a thin coat of gold, silver, copper, or olher metal is de- 
posited by volUie electricity orother meaiwon all parts of the surface, 
except tbo«e which are covered by the design, or are, to use the p.i- 
teo(ee*s words, "stopped out;" then the colouring or other materi:its 
employed in the stopping out are cleared away, and the aurface is 
coDoecled witb the negative pole of a voltaic battery, or electro*mag> 
aetic machine, in which the solution employed is of luch a nature as 
to act only on the ground-plate, wht;reby all those parts of the plate 
which were covered by the stopping out, but are now ],vid bore, may 
be decomposed or eroded to any extent n^quired. Instead of a voltaic 
battery or electro-magnetic machine being employed, the metallic 
surface may be immersed in any acid or alk^tline or other saline solu- 
tion, capable of acting on the exposed portions of the surface, but not 
on the precipitated metal. The sunken design may be intersected in 
different parts by cross lines in relief, so as to present the ^tppearunce 
of "cross-hatching,*' by inserting such lines with u pencil dipped in 
sanitli, after the uUle ha« been cleared of the stopping out, and be- 
fore it is subjected to the decomposing or eroding miction. 

The second improvement consists in producing suokeo designs on 
metallic surfaces, by first covering the whole of the surface, ta the 
manner above mentioned, with a cout of nay suitable metal, and var« 
nisbiog the same ; next scraping the design in the varnish; and then 
subjecting the surface to the decomposing or eroding process, whereby 
tlie metal left exposed by the scraping out is removed and the suukea 
design produced. 

Toe third improvement consists in producing figures in relief on 
metallic surfaces, by first coating the same with any suitable metal, 
tad painting, drawing, or otherwise depicting the required design 
thereon, or imprinting the design upon it by stencilling or transferring; 
the design is then inttsrsected by indented lines and cross line?, after 
the manner of line engraving (the whole of the colour or other mate- 
rial used in Uying on the design being cleared away from such lines); 
and, after this, all those parts of the deposited metal which are left 
exposed are removed by thf eroding process, and the lines of the de- 
lign only left standing in relief from the ground-plate. 

The fourth improvement consists in the following method of pio> 
dociog designs in relief: — The surface or ground-plate ts varnished 
all over, and at certain parts the varnish is scraped away to form the 
required design ; upon the exposed purls a coat of any suitable metal 
is deposited, and the remainder of the varnish is then removed from 
tbe plate; after which, the unprotected parts of the ground-plate are 
removed to the desired extent by the decompostug or eroding pro- 
cess. 

The fifth part of tbe invention relates to the production, in metals, 
of designs which partake of the character of being both sunken and in 
relief, and are commonly termed "pierced work." To the ground- 
plate a thin coat of any suitable metal is applied, by electro-deposi* 
tioD or otherwise, and the design is painted thereon; all the parts 
except those beneath the design are then subjected to the decompos- 
ing process, until the said pirta (both ground-plate and coating) are 
completely eaten through. The colour or other material used in lay- 
ing on the design may be afterwards cleared away. 

The sixth part of the invention also relates to "■ pierced work." A 
metal-plate, on which a raised design has been stamped out, is covered 
all over wilhuny suitable metal byelectro-depositioa ; then, by means 
of a scraper or other tool, the deposited metal is removed from those 
parts which are to be pierced through; and, after ibis, tbe exposed 
portions of the plate are decomposed or eroded. The same object 
may be effected by cutting through the metal deposited on the front 
of tbe plate alt round the design, when so much of the deposited metal 
as covered the design drops out; and all the parts of the plate from 
•which the deposited metal has been removed are then dissolved or 
decomposed by the means before mentioned. Any suitable varuish 
may be used instead of a coat of metal us the stopping-out material 
in the above processes. 

The seventh part of the invention relates to the matteuing or dead- 
cntDg of articles with plain or figured surfaces, which have been 



manufactured by the processes of stamping, embossing, or casting. 
The portions of the surface required to be muttened or deadened are 
covered with varnish or other suitable medium, and the remaining 
portions of the article are coated with any suitable metal by electric 
deposition; the varnish or other medium being then cleared away, 
the parts of the plate left unprotected are subjected to the decompos* 
ing process. Asimihir effect maybe produced by at once stopping 
out atl the parts but those required to be muttened or deadened, and 
submitting the plate to the decomposing or eroding process. 

The lost part of the intervention relates to the production of en- 
graved surfaces, sonken and in relief, from which impressions may be 
taken on paper, cloth, or other suitable material, by the ordinary modes 
of printing or embossing. If the design is to be simkeo, it is painted 
or otherwise depicted on a plsite or metallic surface; a thin coat of 
any suitable metal is next deposited upon the uncovered parts; then 
the colour or other material employed in forming the design is cleared 
away, and tbe parts of the* plate thus left uncovered are decomposed 
or eroded to tbe reouired depth. When the design is required to be 
ill relief, the plate nrst receives a cuat of any suitable metal; the de- 
sign is then painted thereon; and those portions of the deposited 
metal which are not covered by the design are decomposed, leaving 
the design standing out in strong and clL-ar relief. 

The patentee claims, Firstly, — the producing of sunken Ggured sur- 
faces by the combination of palntinif, drawing, transforriiig, stencilling, 
or otiier known processes of delineating objects with the direct action 
of voltaic electricity, in the manner above described. Secondly, — the 
producing of sunken figured surfaces by the employment of a com- 
bination of metallic precipitates or deposits with the direct action of 
voIUiic electricity, as above described. Thirdly, — the producing of 
figured surfaces in relief by the combination of metallic deposits with 
painting, drawing, transferring, stencilling, or other known processes 
of delineating objects, and with or without the addition of the process 
of line-indenting or engraving, as above described. Fourthly, — the 
producing of figured surfaces in relief by the combioatiou of the pro- 
cesses of varnishing and scraping out with tbe metallic deposits, and 
the direct action of voltaic electricity, or acid or alkaline or other 
saline solution, us above described. Fifthly, and Sixthly, — the pro- 
ducing of pierced work by all or any of tbe processes described under 
the fifth and sixth heads of this invention. Seventhly, — tbe process 
of matteniog or deadening plain and figured surfaces, above described. 
Eighthly, — the production of figured surfaces, sunken or in relief, for 
the^purpose of printing from or embossing, by the processes described 
under the last bead of tbe ioveution. 



SHEET METAL AND PAINT. 

Baron Chaklcs Wetterstedt, of Rhodeswell-road, Limehouse, 
for " ImprovemenU in the manufacture of theet metal for theathing and 
otfier purpciet, in prerenting the corrotion of metal, and ih preterving 
roood and other materia/*."— Granted Nov. 3, 1840; Enrolled May 3, 
1847. 

This invention consists, first, of a mode of manufacturing lead into 
sheets for various purposes ; secondly, of a mode of mauufacturiog 
copper into sheets, and in combining metals to be afterwards roiled 
into sheets for sheathing aad for other purposes ; and, thirdly, of ma- 
nufacturing composition or paints for preventing corrosion of metal 
and fur preserving wood and other materials. 

First, for manufacturing lead into sheets, there is to be added to 
the lead, when in a melted state, a quantity of regulus of antimony, 
in ihe proportion of from one to two parts in weight to lOO parts of 
lead ; the same is to be well stirred and the impurities skimmed off, 
when the mixture may be poured out and rolled into sheets in tbe 
same manner as lead. 

The second part of the invention is the manufacturing copper into 
sheets. When the copper is in the refining furnacis and just before 
it is to be run out according to tbe ordinary process, there is added a. 
quantity of regulus of antimony in the proportion of lib. to about 
20U lb. of copper; and at the same time about 21b, to 31b. of calcined 
ioda, heated to such a degree as to be just previous to melting, and 
after stirring the whole of this mass together and skimming the sur- 
face, it may be run into moulds in the ordinary manner and afterwards 
rolled. 

Another part of tbe invention is for combining copper and other 
metals to be rolled into sheets for sheathing and other purposes. Two 
furnaces are to be used, side by side, one fut refined copper, kept 
ready to be run out into the moulds; and in the other yellow metal 
(Muntz's patent metal). Take one part of copper and four or five 
parts of yellow metal, and pour them into a mould of cast or wrought 
irou coated with clay and sand; and heat the same to a red Jieat, when 
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tbe whole mus will be in a fit state for roUing» Iiwtead of yellow 
netiil, brass may be employed. Aod the same procev may be em> 
ployed with lead and tin, the lead being first poured out, aod then the 
tin, the proportion being four or five parts o( lead and one of tin, or 
tin nod lead combined. This sheet metal will be very suitable for 
water cisterns, &c. 

The third part of the invention is for preventing the corrosion of 
metals, and preserving wood and other materials by combioing metals 
together, and then applying them as a paint on the surfaces of the 
metal or wood, which paint consists of regulus of antimony and cop* 
per, mixed together in the proportion of one part of antimony to two 
or three of copper; to be well mixed and melted togelh*'r, and run 
out into wat<?r, and afterwards dried by a gentle heat. Then about 
two parts of oxide of copper is added, and the whole ground together 
and moistened daring grinding with naphtha, sufficient to brine it into 
a thick pasty state. A solution, composed of tar and naphtha in 
equal parts, is tbeu made, and mixed wilb the metallic compositions, 
in sufficient quantity to bring the composition into u suitable state to 
be employed as a paint. 

When preparing paints in which zinc or lead is employed, antimony 
in the proportion of )j^ part of antimony to 1 part of zinc or lead it 
to be used; and when tin is used, the proportion is two of antimony to 
one of tin. These materials are to be first melted together, then 
poured into water, and ground as before described, leaving out the 
oxide of copper, and when ground they may be brought into tlie pro- 
per state to be employed as a paint, by mixing with either a suiBcient 
quantity of oil and turpentine and suitable drying ingredients, or they 
may be mixed with the naphtha and tar as before described. 

Another composition for the same purpose is prepared as follows: — 
Take 30 lb. of tar, SOlb. of pitch, 20 lb. of dried soot, and 4 lb. of 
tallow or sperm oil, and melt the whole together, adding naphtha to 
it in the proper quantities, so as to bring it into the suitable consis- 
tency required for the purposes to which it is to be applied. 

Another part of the inventinn for the prevention of the corrosion 
of metals, is by immersing sheets of copper or zinc, and also copper 
and iiac nails, in a lolutioD of muriatic acid and other materials in 
the following proportions: — Take about 6U lb. of muriatic ;icid of 
commerce, about 10 lb. of oxide or old copper, and about 31b. of 
regulus of antimony, and mix the whole well together, and place the 
sheets or naits therein, and allow them to remain for two or three 
days — the solution being at a temperature not less than 70* Fah. 



SCHINKEL'S REMARKS ON ART, ART-CULTURE, AND 

ART-LIFE. 

By Dr. G. F. Waaoes.* 

Raving b«en called npoa hj many artists and art-friends to publish my 
discoarse, uttered na lliis year's anniversary of Schinkrl's birthday, I have 
UDtlertNkeD my tsAk the more eagerly, as his remarks possess not only a 
nbfecUte valae, di^rlved as thejr are from soch a man, bat may also bate a 
IfiWtt ohjrciive atility for arl-pupils, who earnestly desire to strengthen 
tiMnselves ia sentiment and activity. 

That gloomy — yet, after ail, elating and fine feelio);, of celebrating the 
memory of a noble mind, which that unavoidable transition to higher ex- 
istence (calleif, perhaps improperly, death) has deprivetl us of, — pervades,. 
I am sore, tbe breasts of all in this solema meeting. A nature so rich us 
that of Scbinkel, presents always new aspects for consideratioa. I ioteod, 
therefore, to fix attention to stime observations, which have been faand 
amnngst the papers of the departed — albeit merely detached leaves; still, 
most fit to show his character as an artist in a very clear light. I hardly 
think it necessary to observe, that some slight inaccuracies of diction must 
not be taken intu account ; as, in the first place, the handling of the pen 
may not be considvred the very province of the formiog fartist {Bildenden 
KUnstler). What these remarks may want in this respect, a certain 
touch of genins wiJl greatly recompense. 

Aroongit one of the most distinguishing qualities of Schinkel, by which 
his great exertion in art has been caused — is his great runra! strength, 
his healthftd and spirited vivacity, bis rigid, unrelated tuodeucy to pro- 
gress ; on which account, nothing seemed bo averse from him as the repusing 
on one's laurels, the so much wanted otium cum dif^nilate. How much he 
knew that, how great were his self-imposed duties on that accooot, his own 
words will best illustrate. "The conditions of a perfect existence (Zu$- 
landt) are real liveliDess and stirringness ; phtegma, be it bodily or miotJIy, 
is a tinfitl sitnation for him who lires in a civilised nation — an animal for 
them who live in times of barbarism I Only thai artwork, which has en- 
tailed the spending of noble forces, and in which appears the highest ten- 
dency of man— a noble sacrifice of noble powers — imparts true interest 
and edificntioa. Wherever it is seen that a master has taken thin gs too 

« Elalge Atuesftmiten K. T. Schtnlrel*t utxr Let>eo, Kuart mid BBdans. Von Dr. 
O. V. Wsafco. Bedln: Oiopla*', 1840, Bvo- 



easily, that be has not striven after something extraordinary and aovel, bat 
has abandoned himself to routine and stale and stable art-roles — cvea if 
be has succeeded in displayug all kuown form-beaulies^he will not over- 
come, it appears to me, the ennui of the beholder ; and such works, how- 
ever superior in many respects to those of inferior minds, are neverthelesa 
unworthy uf him who couJd have achieved more, lo the physical as well 
as art world, we are only then really living when something novel is cre- 
ated ; and whenever we go too securely on trodden paths, our exertioiM 
become ambiguous, as we then have perfect koowledge of what is to be 
done— do, therefore, something which already exists : handle sometbiog 
second-baod, as it were — and repeat repetitions. *■ This, surely, is already 
a half-dead vitality.'* M'berever we are yet uncertain, but feel the impulse 
towards, and the presentiment of, something beautiful, which is to be pro. 
duccd— there, therefore, where we seek, we are really alive and vivi6ed. 
From these reflectionu, may be explained the often apprehensive, anxious, 
and even humble temper of the greatest talents on earth — compitred with 
tbe bouncing, over-bearing, and self-sufficient contentment of the sacc««- 
ful and purse-proud cobbler and handicraft-man." 

These forcible expressions of Scbinkel are cot only most cbaracterislie 
of the whole artmind of the departed — but, perhaps, never before 
baa that trepidation and hesitation, those pangs of parturition, felt in 
the holy privacy of the mau of genius — who constantly feeis his aim u 
infinite, merely attained at by approiimatioo— been so truly and con- 
cisely expressed as here. If it has beeo repeatedly remarked, that one uf 
the chief characteristics of Schinkel's art-genius consisted in lb* oombiu- 
tionof the manifold and roost pregnant practical creations, together with 
the norelased study of the genera! and eternal laws of art— via., theory— 
tbe followinir extract, derived from an unpublished work of tl>e great 
architect, will show how early he felt what others never do. 

" I perceived, when I began my architectural appreoticeahip, a great 
treasure of forms, which, for scores of centuries past, have guided nations 
in the various phases of their culture, in the execution of their buildings and 
Btraclures. But I saw, at the same time, that our use of this treasure was 
arbitrary, and that what produced a most pleasant eflect in its primitive 
usage, was quite inappropriate in lis present application to stmcturet of 
this age. Especially clear became the conviction to me, that in (he arbj- 
Iraryism of form-giving— the real cause of want of character and style in so 
many of our modern structures is lo be sought for. It became a vital 
question with roe to arrive at the bottom of these anomalies; but tbe deeper 
1 penetrated on this topic, the larger and more comprehensive it appeared 
lo me. At first, I fell into the error of pure, fundamental abstractioo, and 
developed the whole idea of any given slrncture from its nearest tri*ial 
object and scope, and the three laws of conslrnction. In following this 
course, dry and stiff works will result, warning in freedom, and exclnding 
tbe ' two grand elements of architecture — the historical and poetical.* I 
farther inquired ii> how far the mere rational principle be sufficient for fix- 
ing the mere mccljanical and trivial basis of an edifice, and how much 
there be required of the higher influence of the historical and poetical lo 
elevate it to the conception of an art- work. It became clear to roe, that I 
had arrived at that point in architecture, where tbe real element of art is to 
be placed, which, in every other respect, • was and would be but a trade 
with a scientific basis !' At the same lime, it became clear to me, that in 
this stage of thought (here, as in any other art), tbe dogmas of a doctrine 
became diflicull to be uttered, and were perhaps reducible to a culture of 
feelmg and intuition— qualities of the mind which comprehend, in archi- 
tecture, a very wide compass, and require to be much and most variedly 
developed, if Iheir prodacls are to yield great results.t Tt appears to me 
necessary to ascertain properly the different spheres in which the feelings 
aod intuition of tbe architect are to be developed, which will also enable 
US property to survey the extent of this art-branch. 

" We have, therefore, to consider, first, what are the desiderata of our 
time in architecture ; secoudJy, a retrospect on previous periods will show 
what has been then used for similar purposes, and what of that (con- 
sidered in its perfection) may be useful and adequate now. Next, the 
modifications of approved expedients are to be properly weighed. It is, 
however, chiefly necessary, that (fourth) we inquire how imagioatioa has 
to act in the assininulalion and mu<liGication of these expedients — how, 
thence, the new product is lo he treated in form and essence. This, how- 
ever, is to be done thus, that it may still possess some historical basis, aod 
that (be conception of tbe new may arise without taking away tbe i«- 
pressiiiu of an architectural style— by which doing, the combined feeliap 
of style and something primitive, and even ingenious, will arise io the 
beholder." 

From this it is to be seen what general path Schinkel has traced out for 
tlie builder of present times. But for complete success, he has poioled lo 
a series of •bstract intuitions — from which the principles according to 
which the artist has lo act, are to be deduced. These intuitions are the 
hidden point of crystallisation {punctum «ilieiw) of every mind destined 
for, or lending after, greatness. 
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* II muT be Mid, U»t such rennrln an unprofitoWe, M w cunol kU pro6i by \ 
and whlere so blRh ■ pltcli of pcrfeciloo. In reality, they M« oot ko. Every ofM flM« 
reach ai high as hi- can. " It it umloubledlv luperiorlty to know one a own InfcrtorUy,** 
and lo wonhtly co-ordinate onrttlvri to auih. ll la not honeat, uiipret«iidliif mtn «lm 
hare ever Injared art and ni»nklnd— bat ttie conieited, woold-bc, aod prcleodlnc.— [Or. 
Waagen.] 

t May appear itlU more dUcournlng than the prevloua remarks. Our ae*p<M<Uoer. 
however, would not make thlnga different from what they are. It la once In a hmtfitd 
jtan or so. that Rreat tidcnta arise, bt it Id trchitectnre, or otherwise. Fsic, Uky 
tUoBS, wlU ba led at Umcs, but navw diivea.— [Ur. Wssgoi.] 
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Ob lk« other hand, • aiott d«tan«d itady of the arehitectoBte fbixM of 
■U tiAM and iifM, bad broagbt Sehinkel to the idea, that the intuition of 
iru? itnnriple* of Mrt-Atyle had never started so clearly, hurmoaicaltj, anil 
with the Grpeks — (or whom and with whom our departed friead 
'i a coonectioa of the most intimate sympAlhy. Aod thai, in 
kauUiftr of hi« fraitments, he says — "The real itady, especially an aasidu> 
oai exerciae of imainoation on the terrain of claasic art, will alooe briDg 
kanaoDy ia th« gaaeral culture of men, belonging to these latter days.", 
Bal it WU la naoy other respects thnt Grecian antiquity attracted bim ao 
iMciUy. It was one of the most vivid ideas of Sclnnkel, to think that 
"Itobkflwat and nrast general aigDitication (Be-<ifHiuK<) of fine art wai 
tk* tftbte education and ennobling of men by the beautiful." But this, 
oeftahily, has nefer and nowhere come into practice so extensively— no- 
wh«rB beva ao extensively resorted to — as wherever Hellenic existence 
hu (akea toot in th« world. And thence Sehinkel, speaking of Her- 
rah— om Bod Ponpeii, aaya — " In this buried little lowo, not even the 
Bwaaeat person's house was without art ; every one was so far cultivated, as 
toaiirrouud himself with art-culture,t from which thought, ideas, precept 
Ipdke to him — and theact: was developed an immense treasure aod great 
Mickey of thought aod sentiment, which, perhaps, coastilutes the very 
pir of rnlture {cuit»r ziutandes)." — Nay it may bt! said, that Scbin- 
and his tendency ia art, were so much identified with the 
vhich Hellenic civilisation presented — as well as its vari- 
form:! i>i (jure and beauteous humanity, that both cannot be better 
CfpfMMd than by the Greek term, Kallohagatkea^ which means the in- 
(oalurai) combination of the beautiful and good. 

NoCwilbstandmg this eatbuaiasm for Grecian art, Sehinkel, in his capa- 
city of practical architect, was far from iioiLating it servilely and in coo* 
(radictioa to the wauts of our time^, which is evinced in many of bis 
iplendid buildings. Alike, this made him not un-susceptible of the par- 
ticnlar grandeur and the wonderful mystery of Gothic architecture, as his 
nalorvtiuo of Cologne Cathedral, several of his oil paintings — nay, even 
aoMe of hia exquisite designs of churches, fully demoostritte. 

It caaoot be donbted, lo fine, that to a mind tike thai of Sehinkel, the 
ionenae disparity of the public taste in our times, and those of Grecian 
tatiquity, should have escaped. He says — "There are few persons who 
can elevate themselves in the contemplation of art-works, especially boild- 
logs, to the standard of general culture or general civilisation. In the 
maio, they iiad only that beautiful and prainevtorthy, which is desirable in 
Ibeir own iudividual circumstances ; — tlie commoo, the everyday work, 
with a certain degree of completion and nicety, is all they ever require. 
The novel, grand, and uncommon hardly ever pleases the great mass; and 
If it docs not suit their most obvious convenience, It will meet with much 
sppoaitioo and obloquy." Unhappy he — who, has the genius aod ten 
deocy for art, is obliged to serve such paltry purposes ; iutw which, how- 
ever, nearly the whole of our architectural and structural endeavours are 
00 » roaolviaf. 

t We think thtt sooie or tbetv Myin^s oqght Ui be Inscribed In brsM aflrd nvble on 
matot our pabtic bulldiogt.— [Wts^a.] 
t TlM cotapounda at the tieno&n ifdnl, " Cult'ir,'' srt vtry diBcult to ba rendered In 

Boiiialk.— [l^miisi.2 



PmOOBBPXIfOS OF SCEEITTIFZO SOOXSTIES. 



KOTAL INSTITUTE OP BRITISH ARCHITECTS. 
Jmt 14.— AMBftosB PovNTBR, Esq. V.P. in the chair. 
A commnaieation was read firom A. H. LAVAao. Esq., relative to further 
Jimeo a trUa made by him at Nimroud ; particularly as to the fact of the em- 
pbiliual of rnlniir hj thn ancient Assyrians in tbe embellishment of their 
■flftoelara and seiilptore ; describing the mode of construction adopted, and 
•IttiBKtIuU it had been satisfactorily ascertained that the buildings recently 
bie^pl to light are of various epochs; and expressing an opinion that some 
^tliote at Nimrood are of much more remote antiquity than those at Khor- 
Mhad ind probably of the age of Ninus or Semiramis. 

' Oh t\e Geometric Si/$tem applied by the Mediaval Archilecti to the pro- 
to/ their Eccletiattical Strueluree." By R. D. Chaj«trell, Esq. 
chief object of the paper was to prove that in all the medisval struc- 
e« a general principle of the most perfect and beautiful proportion per- 
'vadaa tbe design, and may be reooguixed by the scientific observer. This 
tyatem moat be adopted by tbe modem architect in order to prodtice tbe 
, ^ame successful results. That some general principle of composition had 
adopted by the meitixval architects is an opinion that has been enter- 
id by various individuals for many yean pait ; and attempts have been 
, Bsade by Kerrick, Essex, Browne, and others to develope it. Their endeavouri 
I have been attended with various degrees of success ; but according to the 
author of the paper no one but himself has succeeded in discovering the true 
priftciple capable of uniform application. Mr. Chaotrell exhibited a number 
•f idaaa aod other diagrams in elucidation of his theory ; and without which 
it woid4 be impraetieable to convey an adequate idea of the system. 



The 



Models of a lew kiad of brick iaveated by Mr. Merrell, of Woodbridge, 
were exhibited and explained. The bricks are so shaped u to form internal 
channels for the passage of air^nd conaequeBtly produce a thorough ronti- 
lation of the wall. 




By Capt. 




INSTITUTION OF CIVIL ENGINEERS. 

Jane 1.— Sir J. Rennie, President, to the Chair. 

"An AeeowU of the iron barque Josipbikr, iff Liverpool " 
MAsraaa, who commanded her in the voyages she has made. 

The paper read was a plain and somewhat dry specification of the con- 
struction of the vessel, which will, however, when printed in estenao in the 
minutes of proceedings, be extremely useful. The main dimensions of the 
barque Joiephine tre — Length, over all, 99 ft. 3 in. ; extreme breadth, 24 ft. 
6 in. ; depth of hold, 9 ft. 9 in. ; register tonnage, 168 tons ; by old measore- 
ment, 221 tons. She was of a peculiar build, differing from almost any other 
merchant-ship, being intended for service in the Mexican trade, and calca- 
lated to cross tbe bar of Tampico, and other impediments. She was entirely 
of iron, even to tbe bulwarks ; and as she lay low in the water, drawing 9 ft. 
aA, and 8 ft. 8 in. forward, her ports were bang on hinges forward, so that 
they should act as valves, and allow the water to escape from the deck, and 
yet shut of themselves when she heeled over deep on her side. Her general 
rate of sailing was from II ^ to 12 knots per hour; she was very buoyant and 
very dry, rising well to the sea. There was great capacity for stowing the 
cargo, owing to the absence of large projecting timbers. She was aomewhat 
damp forward and aft, but was very dry in tbe main hold. There was not 
found to be any difl'ereoce in the heailth of the crew from that of wooden 
veuels; she was a little cooler than other ships, owing to her being so deep 
in the water, and the thin mat'>nal did not retain the heat like wood. 

Iron ships hare generally been found to get very foul : the Joeephine was, 
however, paid with varioos compositions as experiments. That which suc- 
ceeded best was — 1 baael of varnish, 2| cwts. of best tallow, 40 lb. black 
lead, 7 lb. brimstone, and 70 lb. arsenic. This being applied hot, the iron 
having been previously vrarmedand paid with boiled linseed oil, appeared lo 
have prevented foulness, as after her voyages there was little weed or grass, 
and scarcely any barnacles ; but very slight oxidation took place, and that 
only where the composition bad been rubbed aS, 

They were as much annoyed by rats as in a timber ship, nor could they be 
destroyed by any of the means adopted. The principal feature of the paper 
was that which treated of the local attractionof tbe compau, which can 
scarcely be noticed in aa abridged form. It appeared that the ship was 
on an even keel, and perfectly upright, the compass acted correctly ; but in 
proportion to the listing over, so was the derangement of the magnet, tbe 
local attraction being changed by the side frames and deck-beams falling into 
new positions. This caused great variation in the ship's course, and it led 
to a conjecture whether this may not have been the cause of the loss of the 
Great Britain — as if her compasses were acted upon aamoch as those of the 
Jotephine, a deviation of 6| miles from her course might easily have occnrred. 
Capt. Masters suggested the banging tbe binnacles complete in gimbles like 
the compass, in order to their always remaining vertical, aod also ia adjust- 
ing the compaues that they should be tried in every position, a table of 
variation being made out for every degree of listing over. The paper waa 
illustrated by drawings of the vessel aod of her rigging, which possessed pe- 
culiarities, and also by several tables for the correction of the compasses. 

June B. — The following papers were read : — " On the Expmuite Action of 
Steam." By Mr. J. M. Hkppsl, Grad. Inst. C.B. 

The object of the paper was to deduce a more exact fomiula than those 
now in use for the dynamical eflect developed by steam in expanding from 
one pressure to nnnther. The usual method of compating this effect neglects 
the influence of the variation of temperature, which always accompanies 
change of density, and which has been shown to modify considerably the 
corresponding pressure. M. do Pambour. however, has, by combining Guy 
Lussac's formula for the relation between temperature and density under uni- 
form pressure, with that of Boyle for the relation between density and pres- 
sore under uniform temperature, deduced a formula containing the density, 
pressure, and temperature, from which any two being given, the third may be 
deduced. 

What was further done in Mr. Heppers paper, was to combine this formula 
with one by Mr. Scott Russell, expressing the relation between the presrore 
and temperature, and by this means to eliminate the latter, and obtain a 
formula containing only the pressure and density. From this formula another 
was easily obtained, showing the total dynamical action developed during ex- 
pansioo from one pressure to another, and the results were given in a iabalar 
form, exhibiting — > 

1. The pressure in lbs. per square inch. 

2. The relative volume, or ratio of the volume of steam, to that of the 
water which produced it. 

3. The dynamical e^'ect before expansion, or the number of lbs. raised one 
inch by the evaporation of each cubic inch of water. 

4. The dyoamical effect during expansion, or the number of lbs. raised one 
inch by the steam prodttcrd from one cubic inch of water in expanding from 
a pressure of 100 lb. per square inch to the particular corresponding pressure. 
The dynamical effect ia expaadiug from aay one pressure to any other, most 
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he detrlr expressed by the difference of the correBpaiiding numljera in this 
column. 

Ftrt of the reraaindrr of the paper wm devoted to ihowing, that whilst the 
performance of engines could not postibly be expected to exceed the reauiti 
ascerlained as above, it should not fall far short of them in the case of en- 
gines of good construction. In conclusiot?, a simple method was sngpested 
of ascertaining the magnitude of all the forces in action during the working 
of the Corni&h engine, independently of the indicator. 

In the course of the paper, the fallacy of the theory of what had been 
termed the "percussive action" of steam was ablr exposed ; and although, 
from the paper being full of mathematical formula, it was not well adapted 
for being read at a public meeting, it evideotlv possessed great merit as an 
itiTeatication of an important lubject. 

" On the Expannve Action of Steam," Djr Mr. Tatb, mathematical mU' 
ter of the Training College, Bstteraea. 

The object of this paper was to demonatrate and apply a formula some 
time since discovered hy the author, expressing the law of the expansion of 
ateam, and at the same time to establish certain general equations relative 
to the work of steam, applicable to all formulns professing to give the law of 
voloroe and pressure. It also examined and corrected Pole's formula, which, 
althoogh a decided improvement upon Pamboiir's, was stated to he Dot aiaf- 
ficiently accurate for pressures above 70 lb., or below IG lb. 

M. FiARGiT e.\hibited in the library, after the meeting, specimen* of his 
improvements in producing ornamental metal surfaces, formed by the deposi- 
tion of metals during the electrotjrpe process, which is conducted in a pecu- 
liar manner, vritb mixtures adapted to the effect desired to be attained. The 
form also of the hath is peculiar, and when the plate is taken out of it, and 
otr the model, it exhibits a burnished polish, or a dead appearance, according 
to the prepnraiion used. The metal thus produced is stated to be of a much 
better description than metals which have not undergone such process, as it 
is more Hexible, and is capable of withstanding the action of heat without 
destroying the form or the copper, and the surface will nnt tarnish when ex- 
posed to the air. Portions of any pattern can also be silvered by a similar 
process ; and the general expense is about one-third of that of engraving or 
chasing, while the boldest or most minute patterns can be equally well pro- 
duced. 

June 15. — " On the Law which Gnvemt the Ditekar/ft ef Einaiic Fluids 
under Pretsure, through short Tubes and Orifices." By W. Froude, M. 
Initt. C.E. 

The law proposed waa a madiBcation of that which has been usually 
assumed — viz. : a. simple applicalioa of that which holds good with respect 
to Qott'etaatic fluids; this law ia, geDerally, that the velocity of iasoe ia 
direclly hs the ^({uitre root of the pressure, and inversely as the square root 
of the density ; but this law neglects wholly the i-eaction that nuit arise 
from the expanaioii Decesflarily taking place io the course of ii>Bue. The 
nature of ihe aclioa was illustrated b; the following example : — If a balance 
be 8uppo»e<l, with an equal weight in each scale, one of the weights beiog 
a spiral epriu)!, Itke that of a spring balance comiireased lengthwise with 
its axi» vertical, and held in a slate of compres-sioo by a cord. Now let 
■he curd be suddenly reversed, so that the fipriog is enabled to extend itself 
vertically ; the scale in which it stands wilt obviously be depressed,, the 
spring roactiat; on it as it expands upwards, and continuing to press till 
whuljy relaxtii ; ur if the scale iu which it Mauds were nerending by a 
prepouderance given to the other scale, the rate of af cent wtnild be in Ihu 
same way relnriled. The amouat of the retardation would depend on the 
strength aad the weight of the spring, and on the length to which it wnuld 
extend itself when released. Now in the discharge of an elastic fluid, 
there is an aclinu, slrjctly analogous, operating continuously, however, in- 
stead o(permUum, the strength and weight of the spring being represented 
by the clablicily and dcosit) of the fluid, and Ihe length to which it would 
extend itself by the degree of expansion, iii the course of issue. The re- 
duction in quantity of discharge, due to Ihe action, was to be measured by 
the velocity imparted by expansion, to each panicle of the elastic fluid in 
course of issue, the velocity of each particle after expansion, would be its 
veliH^ily bcfure expansion, mulliplied into the rale of expansion, and the 
primary force must be eubdiviiled in generating each ndditionul unit of ve>- 
locity, so that the portion applicable lo the Kcueratioti of velocity before 
expansion, tvould be Ih^ whole force divided by the rate of expansion; 
thus, the velocity before expansicin would be divided by the square root of 
thut rate. For instance, an clastic fluid expanding four times in course of 
issue, would be discharged with only half the velocity of a itoii-clastic fluid, 
under Iho same ctrewmsiancei of pressure ant] di'nsily. This modiQcation 
was shovvo to fulfil the geueral dynamical law "that a given force, acting 
for a Riven time, w ill produce a given monieolum, whatever br the weight 
of the mass anted upon." This seemed to be the estience ofthe law for 
Don elastic Quid?, but it was disregarded by the utsmudiQfd application of 
that law to elastic fluids, in which there would be a. great accession of ve- 
locity, of particles issuing under a given pressure, without nay reduction 
of quantity discharged in a given time ; if, however, the quantity be re- 
duced as proposed, in the ratio of the squari: foot nfthu (icustly, and the 
Telocity be accelerated in the same ratio — the final mumettlum would be 
the true equivalent uf Ihe pressure. This, in its practical applicatiou, ex- 
plained what was inexplicable by the ordinary theory. 

The difficulty experienced from the back pressure of the waste steam in 
locomotive eogiues was exhibited, showing, that at 60 nulca per « 



hour, this would be at the least equivalent to 8 lb. per ioch throngboBt tb 
stroke, thus showing a loss of nearly 50 h.p. As applied to the case of oil 
discharged into an exhausted receiver, the result was highly curious. The) 
rale of discharge, instead of iocreasing throughout as the degree of vacuum 
was increased, would be maximum at 15 inches of vacuum, although nearly 
uniform for many inches above and below that point; it would, however^ 
progressively decrease above that point, because the expaosioa would io- 
crease in a higher ratio than the pressure, and ultimately, at the point of 
perfect vacuum, it would be at a miaimum (indeed stationary, were air 
perfectly elastic), because ut that point the expansion wonid be infinite, but 
the pressure only finite — vIe.: 3<0 inches of mercury. Experiments made, 
by permission of Mr. Brunei, with the South Devon Railway atmospheric 
apparatus, coafirmed the theory. The line traced by an indicator appara- 
tus was shown to accord very closely with one traced by this theory, w hilst 
it was widely at variance with Ibe result of the ordinary theory. 

[W« must caution our readers against placing any confideoce in the new 
law of Ihe motion of elastic fluidi*, enunciated by Mr. Froude, which 
teems to u* to he directly opposed to the fuadameotal Jaws of dyoatnica. 
If we suppose any number of particles acted on by external impreaoad 
moving forces, all in Ihe same direction, (he motion of the centre of gtvritj 
of the particles in that direction will he the same as the motion of the cen- 
tre of gravity of a solid body of which the mass is equal to the sum of the 
masses of all the particles, and the moving force the sum of Ihe moving 
forces acting on all the particles ; and this law is true whatever be the na- 
ture of the coonection between the particles or the mutual internal forces 
which they exert on each other. In the case of the motioa of porticlea of 
fluid from an uriQce — if the pressure al the orifice is constant, we coaTeaa 
we can see no reason why the quantity discharged in a given time shonld 
not be the same, whetlier the fluid be elastic or not — the queitioo of elasti- 
city or Don-elasticity involving merely Ihe internal or molecular coniMctioa 
of the discharged particles. We wish, instead of (he brief and not very io> 
telligiblc abstract inserted above, we had been favoured with Mr. Froade'a 
unabridged analysis. If his views be correctly reported, it seems (o aslbol 
he has confounded mass with volume ; at all events, his results lead to on 
evident absurdity — viz., that if air were perfectly elastic (as indeed it ia 
tery nearlif), and the vacuum in an air-pump were perfect, on opeoing the 
cock uf the receiver no air would flow in. We think that if Mr. Froude 
repeals his experiments with a well constructed air-pump, be will be god- 
vinced that he is mistaken. Let htm take an exhausted receiver, with a 
mercurial gauge, and havingopeaed the cock, note tbe times of the mercury 
rising from to S inches, fi> to 10 inches, 10 to 15 inches, respectively ; 
— why our ear at once delects tbe absurdity. Who has not noticed bow 
the hissing of the air, as it rushed through a small orifice into a vacuum, 
changes from a shrill to a hoarse note I There ia no doubt that the law of 
theory is not fulfilled in practice, but thai is owing to the friction — or rather 
resistance — arising frocn tbe panicles of air striking, with enormooa velo* 
city, against the iaequalitiea of the small lube. Neither is it poasiblei— at 
least in the present state of analysis — to estimate exactly tbe pressnre at 
the urjflce. But the same difficulty holds in tbe case of inelastic fluida,— 
for the moliou of which, we refer the reader to a paper in the Jonrnol for 
April ; one or two errors which escaped us at Ihe time, in the proof, will 
be found corrected in Ihe Number for J one. For the " back preacare/' 
we reconintend our readers to turn to tbe Count de Pombour'a valnable 
work on the steam engine. — Editor.] 

June 21*.—" An Account qf the Plans that have been Proposed fnr Cem- 
nrcling the Atlantic and Pacific Oceans dy a I^iavigabU Canals" By Mr. 
Joserii Glynn, M.Iost. C. E. 

The author took a review of these projects from the time of Cortez, who 
proposed to cross Ihe Isthmus of Tehuanlepec hy joining the waters of tbe 
Hiver Coatzuccoalers, which flows Into Ihe Gulf of Mt-xico. with those of 
the Kiver Chicapa, flowing into the I'aciflc, by the Bay of Tehuantepec ; a 
plan which has lately been revived by Don Josd de Garay, who, with tbe 
assistance of Signor Moro, surveyed the country from sea to sea, and 
showed that the chain of mountain is Iberc broken for about 35 miles, 
giving place to an elevated plain or table land, called the Mesa d« 
Tarifa,where both these rivers originate, and where their janction could be 
easily effected. The ohjectiuns Iu this plan are, the length of the river 
uavjgatioti, about iiOO miles, and the ascent of (he stream to the Meaa de 
Tarifa, about 200 metres, or 056 feet above the ocean. The survey waa 
made under the patronage of the Mexicau Fresidenl, General Santa Anaa, 
who professed t(i grant many iotportaiit privileges to the promoters. Tbe 
Isthmus of Nicaragua was next examined, and after that the course of 
the River St. John to ihe lake, which is a little more than 1& miles distant 
from the Pacific Ocean, and about ISO feet above iia level. The dis» 
tanres and the levels were accurately taken by Mr, Bailey, an officer io 
the Royal Murine.'^, by desire of General Marazoo, President of the Cea- 
tral American Republic. The ridge of bills intervening between tbe loJte 
and the ocean, and the uncertainty of the waters in the River St. John, 
olterualcly swollen by Ibe mins, or dried up by the beat of a tropical cuo. 
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ibfrToloudc chKraet«r of the coaatrji. and the tiohcallhy nntare of th« 
elinwle oo this river, from which LonI NeUao's expedition sutrered so 
■■eb, render the eseculioa of such an underuiking at ihii» place very 
hiprelMible, The Isthmus of Panama presents fewer obslacles than aay 
■dMr potot— the diataace from sea to sea is odIj about 39 miles— and the 
camaitTj it IraTerBed for nearly the whole width by (he great river of 
Chagres aod its tributarien, which are interlaced, as it xvere, with the 
Mreains flowing to the Pacific. The chain of raounlains hero ainks into 
extensive aaraooahs and forestg, with a fen detached and isolated hills, 
and amall elcTations, seldom eiceeding 500 feet in height. The country 
was aorrcyed in 1828, at the instance of General Bolirar, by Mr. Lloyd, 
aa English officer, who also toolc the letels, and delerctined the difTerenca 
betweeo the two oceaoa to be 3| ft. (3-52), the waters of the Pastfic betnK 
the highest. Mr. Lloyd's valuable papers, deposited with the RoyiU 
Society, and the lloyal Geographical Society, were eihibjted (o illuslratc 
the paper. A survey of the River Chagres was a|jc mude by order of the 
Idnjrvlty, duriog which Caplaio Fuster,orher Majesty's ship Chttntkkfr, 
loi( bis life. The maps, plans, sections, and other valuable informatioa 
deposited with these sticielies, seem lu have created but little lateresit in 
Eagland ; but they have been diEigenlly examined, and extracts and 
copies taken by foreigners, who have bad free access to them, especially 
by the French ; and M. Guizol lately sent M. N'apuleun Garella, as engi- 
serr-in-chief, with a oumerouB staffor assistaats, to make a further survey, 
tad ascertain the practicability of making a canal. This )«arvey has fully 
Mafirmed that of Mr. Lloyds and proves that there are tio obstacles which 
c^iaeers and contractors of the present day could not encounter and aver- 
(OB0 vrilboat much dilliculty or expense ; the diftjcultiea being mor^ of a 
political character, and to he dealt with by statesmen rather (han by 
eagineers. 

The meeting was very folly attended, and an interesting discussion 
ntoed, in which his Royal Highness Prince Louis Napoleon took an 
•etire part. He had evidently studied the subject carefully on tbe ttput, 
isd traced a line between the lakes Nicaragua and Leon, which he 
rceBBMModed as preferable on account of the local facilities, the salubrity 
9t tbe oUmate, the already populated character of the country, aud the 
advantages of the two lakes, which, at Bmall expense, may be converted 
lalo hartiours, accessible at all times for vessels of heavy tonnage. The 
plana proposed by his Royal Highness appeared to meet ihe views of the 
nieeiiog, as far as & ship canal was concerned; but it was agreed that fur 
quick transit by railway, Ihe lines traced by Mr. Llojd over the Isthmus 
of Panama were to be preferred . 

CowTEMAZiONE.— The Presidentt Sir John Rennie, gave his two coo- 
venazioo^s on May 29th and .lune 5tli. The latter of these was one of 
iba beat conversaziones of the £ea.son, forming a grand union of the men 
MMt eminent in science, titeralure, and art, Additional rooms were 
Ibrown upeo io Sir John Reonie'* niatision, and the periional attention of 
Uaaclf and Mr. Charles Maa by, the Secretary to the Institution, to the 
boBpilable entertainment of tbe guests, made the meetings particularly 
pleasing. Tbe leading feature in the model-rooma was a grand colteclion, 
illustrative of the progress of ship buildiug, from the time of the Pell's to 
the last productions of the Suri-cyor-General of the Navy. Next to them 
came a series, showing what has beeu done in electric telegraphg and 
cbcka. A mass of electric telegraph lints gave singular evidence of the 
fitension of the system, which has now becnme a recognised branch of 
pahlic Bervice. It is a curious sign of the age, to notice the Tirntu, in a lute 
Dumber, complain of the mismanagCTnent of the llngby telegraph, by 
which they were deprived of their accustomed racirifr news, Tbe visitors 
were so numerous that we may readily be excused fur missing many of 
the most prominent. The Grand Duke Cons1aatin<> of Russia, being 
toable to attend in the evening, went with his suite to a private view of 
the models. 

Count D'Orsay contributed some s(a(<«ettes and busts of the Emperor of 
Raaaia, Daniel O'Conoell, the Duke of Wellmgtoo, &c., which were de- 
■erredly much admired. Paintings and sketches by Land«cer, Oliver, 
Boss, Wood, Scanlan, Digby, Wyatt. Boxali, and Wanl ; euamel paim- 
''K'* by Bone ; chalk drawings, from Mr. Fuller; and some beautiful 
•kdcbes, from Messrs. Ackerman's colleclioa, were profusely scattered 
dMoaghout the rooms. Taylor, Willinms, and Jordan, had some excellent 
•pacimens of machine carvings ; and Mr. Rogers same delicate examples 
ef band carviog. 

A series of models from the Admiralty exhibited the construction of a 
M'gUB bhip at various epochs. Other models illustrated the must ap> 
proved forms of bows, sterns, and midship section ; and the general liaea 
of the vessels composing the experimental squadron were contrasted liy a 
series of uniform models. The wave priaciple was illustrated by models 
from Mr, Scutt Russell and Dr. Phipps; and the progress of the steam 
navy was exemplified by models of vessels and engines, constructed by 
Mesar*. Reooie, Maudslay, aud ullierB; with i^crevv propellers by G. 
Beaaie, Wu<idcroft, Hays, aud Maudslay. Models of Urnners block 
■■ebinery, and Hurwoud's patent »cuttle, were appropriately introduced. 

All tbe various systems of electrical telegraphs were represented, and 
were at work in the apartments : — Dain'a electric cluck — Nolt and Gam- 
bia's single-wire telegraph — the Electric Telegraph Company '<» sy»Iem, as 
aaed at the Admiralty — Brett and Lillle's appnralus, and brell's writing 
talagrapb, in which, by depressing a series of keys, correspoadiag letters 
are brought into contact with a coaiiuuous strip of paper, aod the commu- 
oicatioo i» printed at any oauiber of tuiles distant. 



Mr. Cowper contxibnted a series of models of the old French and other 
telegraphs, in order to form a contrast with the present inslantaneoua 
methods of communication. 

There waii a series of models of bridges of all kinds, amongst which we 
remarked one of corrugated cast iron, erected by Mr. Barlow on the Tun- 
bridge Railway. 

The wrougbt-iron lube bridge, by Mr. H. Stephenson, at Conway, 
beautifully shown, on various scales, by Salter's elegant card-board 
models, 

A cast-iron girder bridge, by Mr. Bortbwick, of the same construction 
as that over the Dee, at Chester. 

The drops for loading coal vessels at the Bate Dock, Cardifl', by Mr. 
Highloo, appeared to be an ingenious modiQcatioa of the system used in 
the north. 

Stephenson's long boiler locomotive, Bessemer's nxles, Donn*s turn- 
tables, Stevens's railway signals, and Clarke and Varley's new atmos- 
pheric railway tube, formed on ioterestiog series of railway models. 

Cochraoe's machine for sawing out carved timbers of all forms, without 
waste, was worked, and was universally admired. It was stated that 
these efficient machines were now being introduced into the royal dock- 
yards. 

Little^s new printiag machine, by which the number of sheets now dis< 
patched, great as the quantity seems, can be doubled, was also at work, 
and excited much attention. 

A curious clock, made by Torapion, io 1670, and presented by Charles I. 
to the Duchess of Cleveland, was exhibited by Mr. Vulliamy. 

M. Praget contributed some extraordioary specimena of gold eleclru- 
deposit fururoamfrntat work for clock cases, &cc. It appeared from the 
statements that ibis introduction would make a great diminution in the 
price of this kind of work. 

A colleclioo of fossils, from the Oxford clay, at Trowbridge, made by 
Dr. Mantell, during tl^e excavations on the line of tbe Wilts, Somerset, and 
Weymouth Railway, appeared to excite attention among the geologists— 
as did two casts of impressions of the feet of some unknown species of 
animal, found in the new red sandstone in Ihe United States, and recently 
transmitted to Dr. 3Iaatell. 

A revolving disc pendulum, by Mr. Fronde, for rendering UDtform the 
circular revolution, under considerable variation of the maintaining power. 

Otis' American Excavator, which was worked on the Eastern Counties 
Railway, by Mr. Hyde, and that of Messrs. Barber, Brothers, invented by 
Ckilonel Hamilton, and now in construction for dredging the port of Toulon, 
were placed wjth Prideaux's Excavator. 

A model of the Somerset-bridge, of 110 feet span, by Mr. Brunei, on ihe 
line of the Bristol and Kxcter Railway, an exum<ple of ihe strength aod sim- 
plicity that may be attained by wellcoostructed trussed timber bridges, 

Fuller and l)e Berque'a application of thick rings of vulcanised India 
rubber, alternating with metal discs, to form buffer springs for railway 
carriages. 

Davison's system of cleansing oaaka, as used at Truman and Hanbury's, 
and other breweries. 



SOCIETY OF ARTS, LONDON. 

At the Annual Meeting, which took place on Thursday, June 10, in their 
Great Room in the Adelphi,— 1I.R.IL Prince Albert, as President of tbe So- 
ciety, filling the chair, His Royal Highness congratulated the Society oo its 
increasing prosperity and usefulness ; and proceeded to confer the honours 
which liod been awarded to authors of important works or inventions in arts, 
mechanics, and manufactures lubmitted to the Society during the past year — 
and many of them exhibited at their late Exposition. The list of medals, 
&c. awarded on the occasion is tu follows : — 

Tbe UOLl> MEDAL to Mrurs. l>STidion and Sfmlngtoo, for tbeir method of aiiplrtDt 
Curreota of Healed Air to Sewonlof Ttmber and to the T.Lrlo<u Msnufacture*— Mcitr*. 
H. Minion iintl Co.. for tlie Modelt of a Jug and IxiTto; Ciii>— Mr. ThoniM Uraylon, for 
bl« nrn- procof of SLlTerlng Olui with pure Sliver— anit John Everett UUltla, fur Iili 
Orlgiaal CDBipoflUon lit Oil. 

Th« C}0L1> 19IS MEDAL, to Messrs. Rlchirdson and Co., for thrir ipfclmen of 
Kiiaoielled Colours au Glui— Thomas Brown Jordan, for lili SfsLbloe for Carvlnp Wood, 
Stone, jlcc. for ornim«nl«l and deroratlve purpoiei— >tr. H«ury Oralngtr, for the kMt 
■ppdmen of White Rirlbetiware— Mraari. H. kflntan <iid Cro., for the l>eat ■|;«i.'lm«a of 
WhJle China— The iame. Tor the l)eat apeclmen of Deep Blue Colour on Chliia— and Iht; 
a&cnr, for the best iprclmrn of Ureen Colour un Porcirlain. 

'ITie Large HILVKR JX£I>AL nnd 10/. lOi., lo Alesara, D. Pearce aud C. Worrall. for 
their deitgoundmodi'lof a Lamy Pillar— Mr. Cbarlrf Mel|{ti, for a mudelof a Mur oma. 
miriiied in relief— and M. K. Abate, lor a me.ina nf PreTcnUng the Kmltflon of Noxious 
Vapoiin from Seweri. The lame Uedal and 5/. it., to Mr. John Strudwtik, for hi* de- 
■l|;u for a Roller VVludow Blind- Mr. Daniel Pearce. for hli dealpn for PrintlnR on China 
— Mr, John Philip, for his dttlgn for au EurtUemvare Mug ornamented In relief— Mr. 
Hedlake, for Ills detlgn for a Geometrical .Stampad Drujrirel— and Mr. J. Aujttn, for an 
Original Corepoiltion, aod speclmeit cf ScakterHitan. The lanie Medal and ;}/. to Mr. 
a. InmAii, for hla Compaiia Plan. The lamc MiKUl.to Mr. Home, far hU Hlock Prlnttsg 
In IMatemper— Mr. Kdward Keya. for hli mocTrt of a Mur omamenied In relief— Captain 
Carter for hla metliod of Sn«peiirilTi|{ a KnapMilt— Mr. Fuller, for the application of Vui- 
catilied India Riiliber to Railway Huffer Niiriiigs— Mr. M'8weny, for bli improved doubl« 
cone barrel Ste«rin(( Wheel— Mr. C. J. Varley, for an Apparalu* for fadliUtiug llie u*e of 
■ urge tirt>gr<rlaii TclewMpea— Mr. R. l>»y, jun., for hla Mo<l«l In Plaat«r of the Marlm* 
Crot*, Onford— Mr, W, Ford, for hii Original Model of a Figure of Kebnchadiieiiar— Mr. 
C. S. KcUey, for hla Oftgloal Kiifure Of « tir*«k Voulh— Mr K. J, Physic, for hla rrduetd 
M odel of a Figure of Merrury- Mr. Weaterbiirgh, for hli Portable Level— 5Ir. J. Wallcer 
for hia Model of a Sewer Trap^Mr. Chadley, lor hla plan for Preventing the Einiatlon of 
Noxlout Vapoun Irom Sewera— Maaler H. Biinlll, foraCaat from an Original Modal of 
tbe Figure of Ufreulea— aod Maatcr Alexander Staonby, for a Chalk Drawing of Apollo 
frtn thie round. 
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Tba SILVER ISIS UEDAL tnd HONORARV TESTIMONIAL, to Mr. W. Wood, 
for bii TupUcMraph for the uie of tb« Ktiml. The ume Medal Bod U. Ik, to Mr. G. 
W«t, for his MlcT<»coplc Drawing of th« Spine of the Ecblau. The »uo« Medal, to 
Mr. J. Boltoo, for an Instninicnt for ffedllUtlOK the Cntti&cof Screw*— MlM !>UMia 
Duraat, for an Orifrinal Hunt In Ptaiter, bdog a Portrait— Mr. C. Warrall, for a Model )a 
PUater of a Caadelabram— Mr, C Fos, for ao Original Compoaitkra ia PUatCf— Mr. C. 
Hodgetta, for an Ortnlnal L'hallc DraMrlny of ihe Gladiator— Mr. J. G. George, for a Chalk 
Dranriogof the Glaijlat^ir— Mr. Arthur O'Coanor, for a Chalk Drawli'g of the Head of 
of Jupiter— Miaa Mary Elltabeth Dear, for a Portrait In Chalk and other DrawlDg»— Mr. 
H.Soona, for a Dtalgn executed Id Metal of the Head of a Greek Warrior— Mlai Jane 
Campbell Bell, for a Cbalk Drairlng of a Head— Mr. F. 8aodi, for an Oil Falotlng of 
Bird* from Nature — Mr. E.flughea, for a Chalk UrawlnR of the Stotae of Man— and 
Mr. y, Wrifht, for a Clock Case cured In wood. The Sllwr Palette, to Maatef Jamea 
Webb, for a Sepia Drawlag of a Tree fyom Nature. Honorary TeatlaionLal and H. to Mr. 
WUIati, for an Apparat-aa for (kcllltatlog the CoUectloo of Liquid Manure. Honorary 
TealUnonUl, to Mr. Thomas Lambert, fur a Flexible Diaphragm Water Valre— Mr. G. P. 
Bayley, (or hia Brush for Tubular Rollers— Mr. W. Milton, for an improred Angular 
Drill block— and Mr. T. Restell, for hli Cum[ienaatian PeDdulnm. 

In addition to the foregoing premiums, various sums of money, amounting together to 
a guineas, have beeo awrarded to the authors of works of merit in Art as coauected with 
mannlaetaiM. 



THE DECORATIONS OF COVENT GARDEN THEATRE. 

Mr. Laughir rcid a paper tt the Decorative Art Society on (he Decorationt 
qfCweni Garden Theatre, 1847, coniidered in their relation to art. Alluding 
to the practical dilficuUies to be overcome iu to brief a period, he Mid, that 
he was diapoied to attribute some of the defects in the design to the necesiity 
of using lucb available embellitbmenta as the experience of the architect 
enabled him to collect inatanter ; and while admitting that much energy and 
•ome discrimination might be detected in some of the operations, he con- 
tended that the selection of an ornamental material in which the architect is 
avowedly interested, and its unskilfat application, were equally remarkable. 
The material thus alluded to is called cannabic ; and was described ai being 
composed of the refuse part of flax, held together by a bituminous matter, 
and preosed in thin sheets into intaglio moulds, producing thereby a bauo- 
reKtvo surface at rather less expense, and of greater lightness, than papier 
m&cbc and similar substances. The author considered this material a useful 
auxiliary in decoration ; bat io the present case, the distance at which it is 
placed from the point of view, together with injudtcious colouring and an 
excess of burnished gilding, cancel the interest which under favourable cir- 
cumstances accompanies its adaption. Mr. Laugher complained of the gloocny 
and heavy tone of red and shadow pervading the boxes : — the diviiiiotu being 
covered with crimson and marone figured paper, with a crimson carpet on the 
floor, crimson cartunt and valances; while the light impiageiog over a 
smoothly stuffed cushion in front covered with crimson silk, diffuses a red 
glare by no means favourable to the appreciation of colour elsewhere. The 
arrangement of the curtains and valances was said to be meagre ; and it was 
tisnmed that the whale had been intended to offer a quiet effect, with a re- 
liance on the value of the silk for imparting respectability. The grounds on 
which crimson had probnhly been selected far these pur|ioBes were discussed. 
If as a background to a picturesque development of the audience, it was said 
that it totally failed — and if with reference to the effect of the general in- 
terior, the result was to be condemned for the objectionable and inartistic 
effect of the horizontal strips in white and heavy-toned red in harsh and 
forcible contrast, placed moreover without apparent vertical support. The 
carved fronts to the boxes were not considered equal in respect of form to 
those at the St. James's Theatre; and the general effect of colour upon them 
was described as pallid and faint — which an excess ofitumaked gilding does 
nothing to relieve. It was argued that gilding ought to be faurniBhed only 
in a rery slight proportion when placed on a white or a light coloured ground ; 
and that the burnishing bad in this case completely confused the delicate 
hmuo-relievo forms of ornament. The ceiling, it was observed, offera an 
agreeable repose to the eye in the circular range of graduated green with the 
fcdJ.toned browns prevailing in the marginal decorations. The general effect 
of the coloiuiag tbraugbaut the embellishments is influenced in a remarkable 
mutner by the eriouoB boxes in which the spectator is placed ; and this, it 
wu argued, coutitatea tbe key-note to which other paru offer but little 
accordance. It was suggested that a charming effect might be obtained by 
the application of different colours for the curtains of the respective tiers — 
also that tbe divisions in the boxes ought to be of a neutral colour. The 
character, treatment, and propriety of selection in various details of the em- 
bellishments upon tbe box fronts were described and commented opon. It 
was said that forms of ornament prevailing at almost every period bad been 
applied : — ancient Greek, Roman, Reuaissance, Louis XIV., Loais XVI., tnd 
modem French combination, had each assisted to confuse and debase, in the 
motley arrangement, the attributes whose aspects they wore ; while the ceil- 
ing itself) wbich it was stated is almost the only portion partaking of artistic 
nutdiHilations, owes ita merits to examples of Lc Drun. Tbe introduction 
thereon of ropes and masks in btun'retieco, and meretricious glitter of gild- 
ing, whereby tbe allegoric subjects appear in abeyance, were considered to 
nark the lots of skill between the artists of that and those of the present 
period. 

[We do not by any means concor with Mr. Laugher in his sweeping con- 
elusions. We cannot see how the lining of the box can serve as tbe key- 
note to the other decorations, and it has never produced thai effect on as. 
We likewise differ from him in tato as to the want of effect of tbe crimson as 
M btckground to ibe audience, fur we agree with those who bold that it ad- 



mirably sets off the dresses and appearance of the company, as indeed na i 
theoretical grounds it might naturally be expected to do. We siupeet M'. 
Laugher has seen the house when there was no audience in it. We are glad, 
however, to acknowledge in Mr. Laugher's eaaay a praisewortby eodeavottr 
to raise a higher standard of criticism. — Editoe.] 



TUB STEAM JET FOR \'BNT1LATING. 

Professor Pvradat, in a former lecture delivered at the Royal Institu- 
tion " On Mr. Barry' t method of warming and vmtitatint/ the nrw ffotue of 
Lordt", mentioned that a part of the means employed for teenriog 
a current of air suSidently abundant to insure the required object was the 
use of a jet of high-pressure steam in the ventilating shaft of that building. 
At a recent meeting Mr. Faraday explained the physical conditions of sach a 
steam-jet, and the relations of the vapour discharged from it to tbe surround. 
ing air. 

More than forty yean ago. Dr. Young (Nat. Phil., vol. iL, p. $34) bad 
shown that wherever any elastic fluid was forced from a jet with hut small 
velocity, tbe steam proceeded for some inches without observable diUtatioti, 
and then diverged into a cone ; but that when the pressure on this vapour 
was increased, the apex of the cone approached the orifice of the jet ; but 
whatever might be the amount of this pressnre, tbe form of the cone coa- 
tinued the same. Mr. Faraday proceeded to notice tbe lines of motion of the 
particles coastitating this cone of vapour. The rings of smoke produced by 
the combustion of bubbles of pbosphuretted hydrQgen on the surface of 
water were exhibited. The revolution of each of these hollow rings on the 
axis of the cylinder which forms it was pointed out, as wa& their gradual ex- 
pansiou when rising into the air : and it was shown that each of these en- 
larging rings might be viewed as a magnified element of tbe cone of steam 
issuing from the jet. In the same class of effects .Mr. Faraday placed the 
rotating clouds of smoke which are seen issuing from the chimneys of steam- 
boats, &.C. The force with wbich the particles of the air surrounding the 
cone of steam produced by a powerful jet were drawn towards it, were shown 
by various striking experiments. Hollow balls of I and 2 inches diameter 
were teen drawn into tbe cone, and tnstaiaed floating in the line of its axis, 
even when, by an arrangement of the apparatus, this axis was brought ib" 
out of tbe perpendicular. An upright glass tube, IB inches long and 1 ioch 
diameter, having one extremity plunged into water and the other end drawn 
into a capillary jet was visibly exhausted of iu contained air (the water being 
drawn up from the lower eud of the tube) when tbe capillary jet was placed 
within the in*draught of air occasioned by the cone of steam. In closing 
this part of his subject, Mr. Faraday explained the use which has been made 
of a cylindrical or conical jacket to include this steam-cone, and thus to in- 
crease the draught-power of the jet. In the arrangement adopted by Mr. 
Barry for ventilating the House of Lords, this jacket is the ventilating-sban 
itself; so that there can be no room for tbe entrance of air to form a down- 
ward current in tbe shaft. This mode of moving air has been adopted in 
lead-works and other iiianiifactories, far tbe puriiose of washing and con- 
densing the smoke where noxious fumes are generated in the procetaet. 
Noticing tbe coolness of the high-preuure steam, even near the orifice of tbe 
jet, an being dne to the quantity of cold air rushing towards it and diminish- 
ing its temperature, Mr. Faraday connected with this and the other pheno- 
mena the experiment of M. Clement Ddsormes — who showed that when 
steam,^ under high pressure, is allowed to escape from an orifice pierced in a 
pUte, and a dut disc i& brought close to this plate, the plate and disc are 
made to adhere together. In this case, the elastic force of tbe steam issuing 
from tbe jet, and wbich tends to separate tbe plate and disc, diminishet 
rapidly in its course from the centre to the edges of the disc ; at the same 
time, the radial currents by their in-draught, as before illustrated, bring the 
two plates together with a p«)wer wbich is so much greater than the farmer 
that the surfaces adhere. Mr. Faraday finished by noticing the danger of 
conical safety-valves in high-pressure boilers, when the lateral expansion flf 
the conical surface is large in proportion to the sectional area of the steaa 
pusage. 
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TIRES OF RAILWAY WHEELS. 

The following remarks have been communicated by a corrmpondent 
(" X. Y. Z."). to tbe Railway Record :— " It was given in evidence, at an 
inquest recently held to decide npon the fatal reaiiUs of an accident which 
occurred on the Great Western Railway, that the fracture of the steel tire 
of the driving-wheels of some of their locomotives was by no means an nn- 
uaual occurrence, and that even those tires sometimes snapped when the 
engines were not ruuuiug. The dreadful effects of the accident in qneitioa 
make it evident that nothing shoaldl be omitted by which risk may poaaibly 
b« mitigated ; and to this end, among, probably, many better saggettions, I 
beg to offer the following, both as respects the cause and ita renovaJ. 

*' These steel tires are dovetailed into the iron wheel ; and being let in 
hot. it appears to be assumed that the sle'lgc hammers of tbe forgers will 
cause the two roeta!» — stefl and iron — to become properly welded tofelkar. 
Now thv.^ 1 ve(>tur«> to dispute; on tbe contrary, 1 am convinced Bolfcnf 
like a real comentiition of the two metab will be effected. If tfaia 
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bp conrct, it OM««Mri]y follows that the iron felloea of tbe wheel will be 
»m>uD(Ied by a distinct steel hoop. Now, ibe trsasverse section and body 
of hoop is very small, compared with thnt of the felloes, or iron riui, of tbe 
wheel — coasequeolly, uader the eoormous pnessare of a Great U'eglern 
locomotive, the steel hoop will have a tendency to roll o»t loagitudinany 
■oc« tbftn the iron rim of the wheel ; and, so rollioi; out or stretcbini;, it 
rastt either fracture the felloes, or the iron rim itself, if it ii let into its 
dovetailed bed very light ; or it loast become somewhat larger in d»ameler 
than tbe felloes of the wheels. If this latter be the result, we know that 
tbe wheel and the steel tire caoDot, without a jerking back of the tire, 
make tbe same number of revolutions in any given distance. A lire so en- 
lar|red, on an iron wheel, will, when tbe wheel is in revolution with a heavy 
load Qpoti it, be rolled down tight into its bed at all points behind that of 
ilsatDtact with the rail ; and. at all points before that, it will be thrown 
partly up and forward ont of its bed, by bo much a& it is larger in diameter 
than the felloes of the wheel. But when, from any cause — such as an in* 
crease of speed, or at some portion of its bed where the ^teel rim fits tighter 
— thi* kind of slipping of the larger outer rim on the smaller inner one, can 
Bu longer be maintained, the outer, that is the steel rim, must snap, and its 
fractured pieces frequently fly off with great force. But it is staled that 
these tires sometimes snap when the engine is not in motion. Here tbe 
Itirs of expansion and contraction, probably, come into action. Supposing 
sMeel tire not to have been rolled out, as previously assumed, iu running j 
tbea, wheo the engine comes to a state of rest, the wheel will begin to dis- 
charge into the atmosphere the extra amount of heat it has acquired duriitg 
its rapid jutiroey ; and, though the contractive forces of iron and steel are, 
in tike conditions, nearly the same, yet. the tire being the outside, will cool 
fiuler, aiid contract at first more than the body of the wheel ; and hence it 
fiill be likely enough to soap, particularly when the hardness of the steel 
U considered. The converse of all this even might account for the tljing 
III! of tho^c tires when runoing, without supjio.iing there were any rolling 
»ul of the metal under the enormous load of the engine, with all its kam- 
mtjing im Ibe rails. Now, if the cementation of the steel tire and the iron 
Idloca of tbe wheel were perfect, the risk of all such accidents would seem 
\b be obviated ; and this occasions me to mention, tliat I some time back 
obaefired that a patent had l>ecn taken out by a Sheffield gentleman — I 
tkiok of the name of Sanderson — for welding a steel plate, of sufhcient 
thicknp5s, uo an iron bloom, and then rolliog cut into bars. In fact, il 
kerned la me that this uas a plan fur pluttni; irou with steet, precisely on 
s similar melhud with that of plating copper wiili silver, as long praciised 
io tbe well-known .SheRield plated ware. I have not been in tbe way of 
Inu-Ding whether Ibis patent has been successfully worked out ; but it ap- 
pears Iu Die it might be well wurlb Ibe while of any railway compaoy using 
steel tirea to inquire." 
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ARMY |AND NAVY CLUB DESIGNS. 

Dear Sir,— Oo the part of my brother and myself, I beg to say that 
we observe in your valaable periodical, at page 174 of ihe last number, 
that we are held np, ex cathedra, as being guilty of perpetratiii); na un- 
truth in the design for the Army and Navy Club house, exhibiting by us 
tn the gallery of Ihe Royal Academy. As we took tbe trouble of making 
a drawing of Winchester Hoose, for Ibe purpose of regulating our own 
design, and also tbe liberty of sending to the secretary and committee that 
drawing, for the purpose of affording a lest of tbe correctness of the desigiu 
submitted; and knowing, as we do, that the perspective of our drawing 
is correct, for it is our own handiwork, I beg of your justice to make this 
ecculpatiou as public as tbe odium cast by your reviewer upon, dear Sir, 

Your obedient aerraot, 

JoHif W» Papwortii, 

10, Carvline-ntrect, Bft^fard-viwrt, 18(4 June, 1847. 

*,* I write this because, in a perspective view, such att error or liberty, 
as the case may be, is hardly, if at all, jaalifiable. 



NOTES OF THE flIONTH. 

^ri^oN and Maruille$ Railteay.—A serious disaster has occurred oq 
tbe new line of railway between Avignon and Marseilles, which was just 
rfady to be opened. The viaduct which carried tbe railway over tbe river 
Neurthe, one of the principal works of art upon the line, has fallen. The 
particulars of this event had not reached Paris, but it appears that no lives 
have been lost. Tbe damage to Ibe company will amount to from two to 
three millions of francs. 

Crimple Viaduct. — This magnificent viaduct will, when compleled, form 
one of the most wonderful of the achievements of science in railway con- 
atructioo in the kingdom. Its massy lowering piers are now all reared, 
and its lofty eipan«ive arches, strelcbiog their wide concavities acroaa the 
deep glen, will shortly be brought to a close. Those of our readers who 
may t>e uiiacquainled w ilh this structure, may feel somewhat interested bj 
a brief description of its situntiun, and an accurate admeasurement of its 
gigantic form. Its sitoatiou is about a mile to tbe south-east of Harrogate ; 
It is intended to convey the Harrogate and Church Feoton line of railway 
across the Crimple Valley. The viaduct consists of 31 arches, each of SS ft. 
span, and tbe loftiest are 130 ft. in height. Tbe piers on which they rest, 
3S io number, are aboot 20 ft. each in thickness at the base, and are cum- 
poeed of immense blocks of bard granite. The top of each pier, immedi- 
ately beneath the springer, is 8 ft., and the quoins 4 ft. in ihiLkoess. The 
abutmeata are thickly flanked, and joined by lofty euibaukiuenls. The 
line at tbe south end is carried through a long deep tunnel ; while at the 
opposite extremiljr it proceeds along a deep rocky cnlting. The whole 
length of (be musoary is about IS56ft. Between Ihe tirst and second bat* 
tresses at tbe south eod runs the line of the Leeds and Thirsk Railway, 
which is carried along the inountuju side a conaiderablr distance, and 
afterwards thrown across the vale by another viaduct, vvbich, however, 
appears very diminutive compared wilb the ooe described above. The 
part of the valley over which the monster viaduct is thrown, ia a beautiful 
and rumuatic little detile between two high rocky mountainj, whose sleep 
and rugged sides are covered with a profusion of heath, brushwood, and 
other kinds of vegelablo life, iadigeuiuus to tbe mountain soil. — Harrogate 
Heraldi 

The Exhibition of Oil Padntings at M'estminster Hall, mast^be looked 
upon as satiafactory on tbe whole, while the awards of tbe Commiasiooers 
CAD scarcely be impugned. The works are V20 in number. The 500/. 
prizes are givftn to Mr. Armitage, for hia Battle of Meanee, a most 
spirited work; to Mr. F. R. Pickersgill, for the Burial of Harold; and 
to Mr. G. F. Walts, for bis Sketch of Alfred inciting the English to meet 
tlie Danes at Sea. The 300^ prizes are given to Messrs. John Cross, 
P. F. Poole, and J. Noel Paten. Tbe 200/. prizes to Mesars. J. E. Lau* 
der, Charles Lucy, and J. C. Horstey. Among tbe remai&iog meritorioua 
works are those of Mr. S. Gambardella, Mr. M'ui. Cave Thomas, Mr. 
Salter, Mr. Crowley, and Mr. Brunuing. The great defect is in the choice 
of subjects, showing the want of liberal education on the part of tbe arti sts 
It was not so in tbe middle ages ; but now the artist thinks be need only 
study with his pencil, that he can learn enough by his own observations, 
without biiviug recourse to the observations of others. Tbe partisans of 
'* art-cultua" and artistic neology bad better look to this. 

The Opening of Hartlepool Went Ilarbvur and D<>cks, situate near the 
village of Stranton, about a mile and a half to the south of Hartlepool, 
close upon the aea-sbore, bu taken place. The dock comprises an area 
of about eight acres of water, and has sabstantialiy-JjuiU quay wedls uo 
every side, and in cases of danger is cakalated to afford a convenient place 
of shelter and security for a large number uf vessels. The harbour com- 
prises about fourteen acres of water, and is enclosed by two bold piers 
jutting into the sea, the whole built in tbe most solid and substantial 
manner. Vessels can always be afloat in tbe dock with twenty-tbre« feet 
of natcr, if required. A graring dock haA also been conuoeoced. 
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OBtTUARY — We bare to record the death of Mr. John Ruooarotli Pap- 
worth, late Vice-President oF the Uojal InstUote of Brjliitli Architects, 
which occurred on Wednesday, the IGth ult., at his resideucc. Park Enil, 
St, Neol'a, wLitber Ive bad retired from London, after more than fifty years 
of professional jiractice. Early in life, tiia excellent judgment and a kind 
heart acquired for bim the intimacy of ttie tfading arlists^ and also the 
coalidence of many wealthy umateurs as (o the directiua of their |jatronage, 
and as to the decoratiooof their mansioas; in thii course he nrteinated and 
accomplished the adoption of the lastefuJ style of modern furuiturei from 
which cause be was geiecled by gureranieDt to carry out the foundutian of 
the School of Desiicn at Somerset House. His works on garden and rurat 
architecture, very favourably receired by the public, were the results of 
his expierieoce ia landscape gardeniiig, which ht^ joined as a profession 
with bis other art, Amoni^st the clients to whom he owed an extreini-ly 
vuried practice, be numbered severnl of the late branches of tbn roynl 
family, especiaUy the Princess Charlotte, and also the present King of 
Wiirlemberg, from whom be, having designt-d the Palace a«id Eugiish 
Park ut KaiinsiadI, receiveil tbe appoiotmum of architect to his Majesty. 
His sou will have the satisfaction of rememberinii; how htfrbly !^ir, Pap- 
worth was respected, not otily by bis privale friends and l)y his clients, 
bat hy those severer judges, the members of bis own prtifeigioii, to who^e 
spieadjd token of their esteem we gave publicity at the beginaing of the 
year. 



LIST OF XVBUr PATENTS. 

OHANTKO IN KNGLANU rROM UAY 22, TO JUNE 24, 1847. 

SU Monthi aUowed/or Enrolment, unUu othervtite expreued. 

Henry John Nlcoll, of 114, Rtgent-ttreet, M)ddl«ses, ittlor, for " Improvemeals Ixi 
IpinDenU, and Sn pocketi, bigi, and other receptocln." — Sealed May 32. 

Sydney ijinltb, of ihv county uf tti« town of Nottlngliank, enttlnrrr, for "a certain Im- 
prove appaialua for ilttf-rrninlng the pressut* of ateain In ijoliera, and refiUstlog tbe 
dampers of • funuce."— May 22. 

WUllam Bridget Adaoit, of Old Fortl, In the «itinCy of MIddlaaex, englaeer, and Babert 
nictlardsoa. lBt« of MannhiKtree, in tbe county of Em«x, but now of Radlej^h, lo the 
county of Suffolk, for " certain ImprurrmrDli In the conitnic-tlon of rallwayi, anil ofen- 
glnea and carrlaxei uietl thereon, and itui iti traiij|>art and storage arrangemeDU for the 
coDTcyance, management, and preaenratton of perishable articles."— May 22. 

Motes Poole, of London, geotltroaa, for " ImproTetDAnt* in the roostructloD of pneu' 
matic sprlogt and preates." (A romniunicatloo.} — May 2*2. 

Jean Marle^Fourmentln, of Nenr Bridge-street, BlacltfrlBis, geatlemui, for " ImproTe- 
mentt In tbe manufacture of carbonate of lead." — Hay I**.'. 

WUIUin Edirard Newton, of Chancary-lane, Mtddleaex, civil engineer, for "anew of 
Improved IhStrament or apparatus for maid ay or manuractuHng capiulei for enclosing 
mMlcloM, preparations, or other liquid or taUd prcpataUont." (A cotnmunlcstlun.i— 
May 23. 

JohnAltken, of Ruiaell-street, Bennoodaey, leather dresser, for " Improrementa In 
■team-enginea or atcnospberlc eng''^'^*! ^x dlitllling and pumping water."— May '11. 

William Dyne, of Bochesler- terrace. Stoke Neiringlon, Middlesex, torn mrrehant, and 
Morya Haggar, of C'hurch-ttrcft, Stokv Nevlngton. for " certain Improved apparatua for 
protecting life aud properly lu caaea of shipwreck. " — May 2'i. 

Charles Cblnnock, of & J, Itegeat's Quadrant, Middleaez, for " Improvements in r«gi]. 
latlog motion, and couLroUIng frictiou la tbe jutnla and other parts of furniture, machinery, 
and carriages."— May W. 

Henry Le Uerre, ofCleveiaod-atreet, Mile-end, Middlesex, for "Imptwrecnentslndye. 
(Dgand slictchlng sUk. and In flnltblug plath."— Hay 34. 

Ptene Armand LeComte d« Funtainemorcau, of 4, Soatb-atreet, Ftasbury, London, far 
"certain Improvemcuts In the maihinery for cutting wood, anili In laying and ualting 
Vetieers." (A communication.) — May i'l. 

Christian Schiele. late of Frankfort on the Maine, but now of Manchester, fitr " certajn 
Improvements In machinery or apparatus fur condensing steam, which sold laiprovenientt 
are ala<]< applicable to other similar purposes," — May 27. 

Alexander Allan, of Crewe, In Iba county of Chester, eninnecr, for "certain Improvr- 
BWDta tu turn tablet, to be employed on, or In couuectlou with railway-!, part or parts of 

whicb said improveineuti ore also applicable to tbe eonstruclian of tubular Iiolleri " 

Maya;. 

Henry Gilbert, of Marina, 8t. Leonards, surgeon, for "Improvements to apparatus for 
holding sacks to facilitate the lilllng them with corn or other material,"— IXay 'IT, 

Henry McF:vuy, of Hall. street Works, Blrmlufhom, maclilulst, for " ImproTctneots in 
the manufacture of, tnil In the packing hooka and eyes,"— May 'ij. 

Btnjamln Thomeycroft, of Wolrerbampton, Iron master, for "loprovcments In the 
manafacture of rails for railroads." — May 27. 

Jaoiea Johnstone, Of Willow Park, Greenock, Esq., for " certain Inprovementa In tbe 
manafacture of gugar."— May 27. 

James Blewtlt, of Llantamam Abbey, Newport, in the couoty of Monmoatb, Esq., tor 
" Improvements Ifl Ibe manufacture of malleable Iron." May 27. 

Archibald Urooman, of Pleet-itieet, tor "certain Improvements la the processes and 
tnacbinery employed In scouring and bleaching," (A communlcatloa.} — May 27. 

AUVed Stevent, of 3, Queen's Terrace, Saint John's Wood, Middlesex, chemist, for " a 
new or Improved preparation or preparatlona of ««rtaln ■ubatancea for making various 
glutlnoas compounds." — May "29. 

Francis fleniard Bekaert, of Ku« Royale, Exierieare, Brusa«is, tii tbe kingdom of Brl- 
glwa, for " a metbiKl of Increasing tbe quantity of cream procured front milk, and i>re- 
tenrtng milk."— May 2». ^ ' i 

Wllitam Home, of Long.acre. Mlddietes, coach-maker, George Beadon, of Batt«r*ca 
Fields, Surrey, and Andrew Smith, of MlllwaJI, Middlesex, engineer, for "• Imurovemeota 
in wheel carriages." — June 3. 

Joslah George Jennings, of Great Charlotte-street, Blackfrtan, for " Improvements In 
water-closeta, and in making Jala'.a and connections of pipes."— Jdne a. 

Chtlslopber Nlekels, of Vork-road, S-irrey. ftentleman, for" Improvement In tbe mauu- 
facture of woven fabric*, and In giving elaalltlty lo certain articles of fabrics."— June 3. 

John HIU, of Hulme, near Manchester, macMus maker, for " Improvcmenis Jj» looms 
for weavUig certain kinds of doth."— June S. 



Tlioroaj Woodbridge, of No. 10, Oaborae-atreet, Whitechspcl, HIddlessx. cora<dealer. 
for "a certain Improvement or certain Improvemeata lo ateam eoglncs."- Jut>e S. 

Samuel Benjamin Edward Berger, of Abchurch-laoe, la the city of London, mercluat. 
for " certain Itnpravementa in the coostruL'tluo of railway carrUges,"— Juikc 3. 

George Taylor, of Holbeck, near L«eds, tnirchanlc, for " Impiovements in tbaconstmc. 
tlon of eiigbiea and carriage* to be used on railways."— June 3. 

Richard ClirV, of 447, West Strand, lamp manufacturer, for "certain ImprowcmenU 
In the production afartldclul light, aiid in burners, lamps, and candlesticks."— June 3. 

Samuel Klleo, of Granire-roail, Bermondsey, gentleman, for " Improvemeuta In tbe 
maaufacturt of loth hide leather and other oiled leathers."— June 8. 

Charles Larrard, of Leicester, machinist, for " Improvements in machinery for cutUag 
wood for tbe mtiiiifacture of bobbins aud other articles."— June 8. 

Henry Can, of No. '..', Chappel.plice. Batlersea Fields, Surrey, for " Improvements in 
the preserving and preparlii); <if wuod, bricks, tiles, and other subslaoces." — June 10. 

Bandy Aiulay, nf KothcrhUhe, lo the county of Surrey, printer, and Abraham Soloraona, 
of the city of London, merchant, fur " certain Improvemenla In tbe manafacture of char- 
coal ftoU other fuel."— June 10. 

William Darling, of Glasgow, .Scotland, Iron-founder, (iir" Improvements In mmikUac, 
•ad lu llie manuf.icture of certain arllctasof cast ir«u."-Jone 10, 

William Beckett Jalinfon. of Manche«ler, engineer, for " cerUin Implov«ments la llie 
cor»truet)on of locmuoiU'e enginei, to be used upon rail or other ways, wblcb Improrr- 
menu are alao applicuble lo carriages used upon rsilwaya."— Jane Vi. 

James Johnson, of Bradley. In the county of Stafford, Iron founder and boUer maker, 
for " Improvements In the maau»aclur« of rivets, railway, or other plus, bolts, aula, sod 
spikes." — June 12. 

John Mercer, of Oskenshiw, and John Greenwood, of Church, both In the coanty of 
Lancaster, chemists, for " Improvements in cerutin tubttincet applicable to the manu- 
facture, scoorlug, and waahlng wool and noollen fabrics and other tubtiaac«s."— Jttu* 
12. 

George Edmund Donlsthorpe, of I.eeds, In tbe county of York, mannractarer, for " Inu 
provenients En weaving and sploittng waol and Oax, and in treating wool prrvloaa to splA- 
nlog, and heckling flax." — June 1^. 

Josepb Wllrock, of Barnsby. In tbe rounly of York, gentleman, for " certain Improve- 
menta in tlie ventilation of mines."— June 13. 

James Richards, of New York, eagineer, for " Improvements In conatructlng plstooa." 
— June 12. 

Francis Bowers Stevens, of Hobuken, tn the county of Hudson, in the State of New 
Jeriey, lo the United States of America, enjihieer, far " Impruvementa In applying meana 
and Mpparatua to ship* ami vetsclt, to improve Ibelr speed."— June 12. 

John Lane, of Oriel -street, Uverpool, brewer, far " Improvements In railsny carries* 
and engines."- June 1*. 

Richard Roberta, of Manchester, enKlneer, for "Improvements in machinery for pf^ 
paring iind ipinnlng cotton, and other librous substances." — June 15. 

James 'nmmins Chance, of Hftiidiwaith, Jii the county of Stafford, glass mannfactoiVi 
for " ImpTovaineuta In the manufacture uf i;lasa." (A communicatlcn.)— June Mm. 

John Lane Higgins, of Oxfurd-ttrett, Middlesex, £sq., for " Improvementa lo Ibe can- 
ItrucliuD tjf wlnchri and wtndiassea."— June li. 

Frvderlik Theodore Philippe, of Bellfletd Kail, In the county of Lancaster, calico prioter, 
for "certain Impruvcmenki in macblucry or apparatus (or slretcblng, drying, andaaiab- 
ing woven fabrlct."— June 15. 

Alettsnder t<ymans, uf Lonitou- street, Fencbua'b-atreeC, merchant, for " Improvemeata 
in railway carriagoa tn preventing acrid«nM on railway*, and tjcert&iolng tbe speed gf 
csrriogea."— June I&. 

James Hongiiton, of Oldham, In the county of Lanraater, for "certain Impioveawoli 
In machinery or apparatus, to be used lu the preparstloa and spinning of cotton, wool. 
■ud other Qbroua tutislances."- Jrine 1&. 

ttenTy Puoley, of LirerpiHl, Iran fauudcr, fur " certain Impravementa lu weighing ms- 
cblnes."— June ifl. 

James RUI, of Suley Biidge, in the rounly of Cheater, cotton tplnnrr, for " Improve- 
ment* lu or applicable to certain machines for preparing, spinning, and doubling cotioa, 
wool, aud olher libraut substances." — June 19. 

Samuel Keeling, of Hanley, la the couaty of Stafford, for "an Improvad mrthffj of 
mukliig csndlestlckt."— June l!». 

Jjimei Miirdock, of 7, Staple Inn, Middlesex, patent agent, for "aa Improved csodeof 
manufacturing woven goods figured on Ixith side*," — June 111. 

FranLola Henri Bickes, of Mayence, on the Rhine, gentleman, and Meysr Henry, of 
Colonial Cbajnbers, Crutched Friars, merchtut, fur "certain Inipravament* in rearing, 
■nnnurlng, or preparing com, leedt, plants, and trees, and In (ertUliIng land."— June 19. 

Wllilazi Vickera, of Sb«lfi«ld, steel roanufscturer, for " Improvement* la tbe faaflufac.- 
lurer of iron." — June lU. 

lliamaB Ituttell Crampton, of Adam-strMt, Adclphl, engineer, fur " Improvement* la 
locomotive engines."— June 11*. 

James Robertson, of Great Howard sireet, Liverpool, lor " Improveroeot* lo tbcna- 
rtulkctufc of cask* and other wxxmIcu vaaseis, and la machinery for cutting wood for 
and otber purpoaet."— June \'J. 

Jobit Mactnluah, of Bedfi}rd-squBre, Middlesex, fur "Impravementa in eogtiws to bs 
worked by Mttkte, or tjther suluble duld, and Impravementa In prupelllDg carriages 
vessels."— June "2. 

Jsmet Sautter and WUliam Frederick Hammond, of (be Spread Eagle Works, I4ia». 
Iiouie, engineers, for "certain Jtaprovemeiits lo ibe ateaui engine, and in macbloery 
prDpclllng." — June 21. 

John Obadlafa Newelt Rutter, of Brlghtan, gas engineer, for " certain Improved me> 
tliodt of, or apparatus tor convryiiig lutelUgence."— June 3?. 

Henry Mappic, WilUam Brown, ncd James Lodge Mapple, of Chllds Hill, Hendoa, for 
" Improvements lo communicating inieUlgeiti'v by mean* of electtlctly, and In appanuua 
relatUig thereto, part of which Improrementa are also applicable to other like purpiMM.** 
Jane 2^. 

John Richard Wataon, of Pentonvllle, Middlesex, gsntlemsn, for "sq UnproTed lastra- 
ment iat leglilering angles at sea."— June 24. 
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ERRATA.^Ia the last number of tbe Journit), in our review of Mi 
H*Qa'i "Treatise oa tbe Steam Eogioe," page 195, for 



X = p (I — cos ^) + - COB *, 



read 



« = p (1 — . cos ^) -f- r (I — =. COS. 9). 
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THE NEW PALACE AT WESTMrNSTER. 

C With M Ettfraving nf tfu Hoiue nf Lords, Ptalt XU.) 

Charles Bairy, Esq., Architcct. 

Ve this month, agreMibly to oar promise, give a Hcond view of the 
iatefior of Ibe Ifunse ot Lords ; it is a trausvrrse s«clioo, or view of Ibe 
mnb ead, show iog the Reporters and Straugers' Gallery. The archway 
•adcr the centre of the jcallery is the principal entrance to the House, 
and the tide arrbes enclose two imall wailiog rooma or lobbies. The 
arches above the Gvilery, and the centre one below, are filled in with 
cloth curtains. The front of the Galleries and the enclosure to the 
l4>bbieft btflow are of wainscot, and the arches above of stone. The faces 
of the spandrels and riba are elaborately gilt, similar to the side elevation. 
Tha Pt«t« i« drawa to the MOie scale as the oae in laat month's Juarnal. 



The following is Mr. Barry's report of the state of the works on June 

The carcase works of the portion of the baildiag towarda New Palace 
Yard are entirely completed. 

The Victoria Tower is almut 90 feet high ; the carving of the Blone 
ffoin wilhio it is completed, and the scafToUmg is removed. 

The Clock Tower is abo about 00 feot high. Framed scaOoldiag and 

» hoisting apparalns have been prepared, and are now being fixed for the 
»pper portinoa of those towers, which are not yet contracted for. 
The stooe groin over the Central Hall is now being turned, and is far 
Rdvaoced to completion. 
St. Stephen's Hall is in part carried np to its full height for the roof, and 
Ibe rentaioder is, upon an average, within about 10 feet of the same level. 

IftL Stephen's Porch and the western entrance of the building is carried up 
Id the heiKht of about SO feet above the ground. 
The Commons' public lobby, and the central masses of the bailding 
Rbove the corridors and public staircase, are, upon an average, wilhiu 
•boat 10 feet of their full height. 
The House of Commons' ceiling, beams, and bracketting, and the stone 
acreeos at the north and souih ends of the house, are completed. The 
SUings and fini)»hingsof the house are not yet ordered, as no decision is 
yM come to resf>ectiog Dr. Reid's plans for warming and veatilating this 
portion of the building. 

The House uf Lords, the royal ante'cbamber, and the honse or public 
lobby, with all their warming and ventilating arningemeoLB and apparatus, 
are (with the eiception of a portion of the stained glass, the fresco paint- 
ings, statues, and other works of art) completed ; and those portions of 
th« building were occupied for the first time immediately after the Easter 
recess uf the present year. 

The filtiti|;8of the old House of Lords were removed during the Easier 
rcreas, the house converted into a gallery of approach from the House of 
Commous, aod other commauicalioas made between the temporary and 
Ibe new 4>uil<lings. 

Tbe 6ltin^s and finishings of the libraries and refreshment rooms are 
•ear completion. A considerable extent of joiners' work in ceilings is 
prepared : much of it is fixed, and other fioisbings are executed in other 
porLiuas of the building. 

Ten Dew committee rooms in the river front have been temporarily fitted 
■p fur ose since Eusler. 

There are at present 1,276 men engaged upou the works of the New 
Palace, of whom 708 are employed at Ihe building, 147 at the quarries, 
ns at the government works at Thames-bank upon the joiners' fitiin|;8 
■od wood carvings, and 193 upon midoellttiiieous works both at the building 
aad el^awbere. 



A Bitilden' Bcnevolmt Inttitutian ia about being established for the 
relief of decayed masters in the building buainesg, and also for the relief 
of workmen in the em)jloy of a subscriber, who may meet wiih an 
aecideal; It is also proposed to establish Alms-houses when an adequate 
auB cao b« raiicd. 



Ko. 119.— Vol. X.— Acoost, 1847. 



CANDIDUS'S NOTE-BOOK. 
FASCICULUS LXJL 

" t must hsve liberty 
Withal. ■■ Itrgp a charter aa the winiia. 
To blow on whom I pl«aae." 

L "Why work we not as onr forefathers wrought," is a question that was 
pnt by Mr. Scott as tbe motto to his design for the Army and Navy Clnb- 
bouse. No doubt it is one which be considers unanswerable ; yet the design 
itself furnished a tolerably conclusive reply, as did likewise one or two 
otliers which appeared in similar architectural masquerade, having assnmad 
the costume of medievalism. Clubs and Club-boutes, however, are tnstito- 
tions belonging exclusively to modern civilisation and refinement. In former 
times, there was nothing whatever analogous to them, unless it were con- 
Tents, — coenoliitiim, or living in common, and the exclusion of tbe society of 
tbe other sex, being one great characteristic of both. Tet there all resem- 
blance ends ; modern coenobitism being of quite a diflferent stamp from that 
which was in vogue among our " forefathers." Everything has been meta- 
morphosed — either greatly reformed or else grossly perverted. The Coffee- 
room has taken place of the Refectory, and the epicurean carU has pot 
the meagre days of the " good olden times" to flight. Arc the latter, then, 
to be now restored ? — or are we to return to mediacvalism otily by halrea ? 
If we are to be archaic in our buildings, why not also in our dress, in oar 
speech, in our amusements? Why do we not dine as our forefathers dined ? 
And we might go on adding question of the kind to question, till we asked : 
why are we not onr reritable forefathers themselTcs ? — Sentimental archao- 
mama is one of the fashions of tbe day, and one whose very extravagance 
will sooner or later bring It into contempt, when it will be put on the same 
shelf with bibtiomanta and other exploded follies. Like bibliomania itself, 
archsomania is — althongh it does not absolutely exclude them — quite inde- 
pendent of any knowledge of, or taste for, the intrinsic esthetic value 
of the class of productions it concerns itself with. The one prides 
itself upon estimating buildings as the other docs books— by merely extrin- 
sic circumstances, instead of judging of them by their architectural or 
literary worth. Tbe building may be rubbish, the book may be— rubbish 
also ; but if the one can be proved to he of the date of the Conquest, the 
other be a black-letter edition — peihsps on unique copy in tbe original 
binding — your archseamaniac and your Ijibliomaiiiac fall into ecstasies, — 
that ii, provided there be anybody present to witness them, such raptures 
being themselves far too valuable to be acted in private. Your archao* 
maniac will, perhaps, be able to tell you the date of every part of a cathe- 
dral, and the names of all the respective bishops or other founders, together 
with many other, no doubt, highly curiout, yet altogether extrinsic, matters t 
but ask him for a critical elucidation of individual and aggregate beauties, 
•nd he stares at you with contempt, if not with hnrrnr — probably tbe tatter, 
for be feels very uncomfortable in your company. You seem to expect 
aometbing like reasoning notu from biro ; while he demands the uiiqueition- 
ing admiration of implicit faith from you. — Go to I y'>u are a heretic I 

II. Among the designs for the same building, namely, the Array and Navy 
Club-house, was another Gothic one that was an al>solute bargain; for, 
although it showed a lofty structure, bristling with pinnacles, and crowded 
with canopied niches and their statoes, and the whole was to be executed ia 
real stone, the estimate was neither more nor less than the exact £30,000; 
which rigourously prescribed sum was eorucieniiouul^ adhered to by nearly 
every one of the competitors, notwithstanding the prodigious d-ffierence of 
the designs themselves, in regard to a great variety of circumstances affect- 
ing cost. But, alas ! even such tempting bargain as the design alluded to, 
did not tempt tbe gentlemen of the Army and Navy Club. Perhaps they 
rather tooled at that and the other Gothic designs with con- tempt, as silly 
irf .tempts to make them make monkeys of themselves, by aping the archi- 
tare of monkery and moiiktsh tiroes. Let as not mock " our forefathers," 
by substituting mere mummery for art. 

III. We have outgrown mediseval arcbitectore. It is a garb whick. 
besides that it ill accords with the rr-st of our soda! costume, would require 
to be enlarged — to be both greatly tengtbened and nideued, in order to fit 
it to the present stature of civilization. It may become the church well 
enough, as being of the true clerical tvA and "cloth." But for ordinary 
purposes, and all sorts of purposes,- that is not to be thought of seriously. 
Nevertheless, it is Ktated that the CarUrnhe Theatre, which wa!i l< ly burnt 
down, is to be rsbuUt In the Gothic style — at least, lome such iiit .. t« eoter-> 
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t4ined, and HeidelofiT has been speciallj invited to fornlth detigni in that 
ttyie. Still, complimentary at this lookt to Gothic architecture, it may 
fairly be questioned whether the compliment will not be reaented rather ai 
an ininlt, by the itaunch adrocates for mediavaliim. To apply aucb a ityle 
to a theatre will 1>e deemed by them Utile less than a downright profanation 
of it. One inevitable scandal will be, that Precedent mnat be rudely shoved 
aside, there being no precedent wbaterer for any prqfane structure of the 
kind in all the remains of the middle ages. Innovations, and very extensive 
ones, there must be, in order to accommodate the building to its express 
purpose. The idea is not, indeed, quite new to the Germans, a private court 
theatre baring been built some few years ago, by Ottmer, in a sort of Gothic 
— bat of such sort, as would certainly scandalise our Pugins and our Wil- 
liaes. Whether IleidelofT will acquit himself of the difficult task imposed 
upon him, much more satisfactorily, may be doubted, since the very fact 
which is alleged as peculiarly qualifying him for it, must in a great measure 
disqualify him also ; because if he has all along devoted himself exclusively 
to the study of Gothic architecture and art, be must come quite unprepared 
to such a very special subject as a theatre, which is, moreover, one that 
demands ability of a particular kind, llis designs for Gothic furniture do 
not promise much for his power of invention — that species of invention 
wMcb consists in re- combining forms and details into novel applications of 
them, and adding others to them where necessary, conceived in the same 
spirit and treated with the same gusto. 

IV. Although in llis lately published lecture on the "Bducation and 
Character of the Architect," Professor Donaldson earnestly recommends the 
study of biography, and especially rommmdj Miliaa's " Lives," he seemi to 
think that no farther dose of biography is now wanted. A.t least, he has ex- 
pressed no desire to see some one undertake a continuatioa of that work, 
bringing it down to the present time. Such a continuation of it ought to be 
fully as interesting as Milizta's work, which, to say the truth, hardly pre- 
tends to be a readable book, though useful enough u one of mere reference. 
To say the truth again, there is very little that answers to the idea of bio- 
graphy in it, most of the lives being very jejune notices of the individuals 
tbemselvea, with a dry enumeration of their principal buildings. The sab- 
jecta of such biography have since then greatly accumulated, although it 
must be coDfessedtbat materials for them are in isany instances very icaotj, 
owing to their not having been collected while they were within reach. Still 
there is very much lying scattered about, which requires only to be searched 
out and put together, it will, perhaps, be said that in the two last genera- 
tions of architects who have gone off the stage, there were few who distin- 
goished themselves either by great works or great talent. Stilt, there were 
many of celebrity, whether that celebrity was merited or not, and several of 
great ability also, — persons quite as worthy of a niche in biography, as are a 
very great many of those recorded, and merely recorded, by Mitizia. It ia in 
one respect all the better if there are comparatively few to be spoken of, 
because in that case there is room for biographical narrative and critical re* 
mark. Something more attractive and instructive also than such mere 
tkelttoiu, as many of the notices in Milizia are, is highly desirable; — some- 
thing sufficiently readable to impress itself on the memory; — something ana- 
logous in plan to " Johnson's Lives of the Poets." Properly written, the 
biographies of architects, or indeed any artists, might be made to comprise a 
great deal of valuable preceptive comineot, tltustrating and illustrated hy the 
buildings themselves that are spoken of; and even where they must be spoken 
of with censure, art and good taste are benefitted by the exposure of mis- 
takes and errors. It is almost as necessary to know what we ought to avoid as 
what we ought to imitate ; othermite we have only one-half of the experience 
necessary for our guidance, and are in danger of running aground on the 
very same sboals that others have been wrecked upon, merely because the 
mistaken, not to say disboneat, Irnity of biography and criticism Las not 
pointedly marked out for our warning, those concealed dangers. 

V. Not long ago a volume made its appearance, which promised beforehand 
to be an unusually complete piece of architectural biography, the whole of it 
being devoted to the life of James Gandon. As the subject of it could pos- 
sess no interest for the general public, it was almost to bo taken for granted 
that ii would contain a great deal that would be particularly interesting to 
architectural readers. Insiead of which, it has no interest at ail for any 
one : as a biography it it a nullity, there being nothing in the history of the 
man himself but what might have bten related in a couple of pages, llis 
was not a life replete with incident like thai of Henvenuto Cellini; neither 
it it made a vehicle for bringing us acquainted, except here and there merely 
nomiaally, with other individuals who were of patlicular note. The anecdotes 
with which the book it eked out, are all of the must trivial description ; and 



the notices of contemporary artists — nearly all of them, by the by, paiaten— 
are as doll aa they are meagre, or rather are so meagre as to be almost of ne- 
cessity very dry and dull also. The only one of whom we ore allowed to obia'a 
more than a mere gtimpse,is Paul Sandby.whoexhibits himself as ahumouriit, 
in which character he prepossesses as not a little in bis favour in one or two 
very lively and playful letters — the only bonne bouche ia the volume. At to 
Gandon himself, he might just as well have been any thing else — a builder 
or contractor, for instance — u what he was; and the book might still have 
been just what it is now. That he was an architect seems to have beei> all 
but entirely forgotten by his biographer. Though he did not erect many 
structures, those which he did were important ones; accordingly they oagbt 
to have been made the subject of fuJl description and discossion : or if bis 
works da not deserve it, but are as uninteresting as his own life, why should 
his biography have been attempted at all ? At any rate, one work there is of 
his which would have afforded ample matter for notice, namely, the two 
supplementary volumes to the " Vitruvius Britannicns," for upon them might 
very properly have been founded a review of the state of architecture ia this 
country during the period they illustrate. As it is, the " Life" of Gaadon 
fully verifies the proverb, that " God sends meat and the devil aeods cooks." 

VI. Allan Cunningham's " Lives of British Architects," are just what tbej 
were intended, a few popular and pleasingly written biographies of the kind, 
derived from accessible sources, tntenpersed with superficial, and some of 
them erroneous, remarks, that may pass for very respectable aecood-hand 
criticism. With him, Vaabmgh the architect is echpsed by Vanbrugh the 
dramatist. Allan contented himself with what be could find at hand and 
shaped out for him, without looking about for more rav maierial. James 
Wyatt is excluded, although he waa most undeniably of extraordinary vogue is 
his time, and also io toioe measure makes epoch in his profession by having 
been one of the first to practise revived Gothic architecture to any extent. 
Notwithstanding, too, that he himself was a Scotchman, and not deficient u 
nationality, Allan gave us no biography either of Sir William Bruce, or 
Robert Adam ; — and the omission of the latter is remarkable enough. 

VII. If we turn to the continent, we shall there discover many importanl 
names that are now become available for architectural biography, — such for 
instance as Pcrcier, Cagnola, Flermarini, Schinkel, and quite recently, 
Friedricb Ciirtncr. Of these, with the exception of the last, various memoin, 
and some of them of considerable length, and critical as well as biographical, 
are to be met with in foreign publications; oa are likewise those of a p«at 
many other French, Italian, and German architects. Most of them are 
quite as " well written" as Mitizia't " Lives ;" some of them incomparably 
better. As to Mrs. Cresy's translation of the latter, it is charitable to aopposc 
that she was learning Italian at the time, and turned the book into Euglish, 
for there are passages in it of which it is impossible to discover the meaning 
at all without referring to the original. Milizia required not a lady trwat* 
lator, but one thoroughly conversant with architecture, and capable o{, 
officUitiag u his annotator also. 



HISTORY OF ARCHITECTURE IN GREAT BRITAIN. 

A Br'nf Sketch vr Epitome qf the Rite and Progreit of Arckiteetwrt 

in Great Britain, By Jasies Elmes. 

*' Epitomes are helpful to the memory, and of good private use." 

Sia Henry Wotton. 

CContmutd/rom pcge 210.^ 
The great epoch of modern architecture in England is that of Wren, i 
was created by the fire thai reduced tfatj city of London to a mass of ruisa. 
Wren was fortunate ia falling upon such an opportunity, and London v«aa 
fortuuatf in finding such an able rvbuilder aa Wren, who wu a aiogislar 
conibiuatiuu of (he greatest powers of the human mind. He was a acholar, 
a poet, un artist, an astronomer, a mathematician, an eDgineer, an onslii* 
tect, and n profound philosopher. Noliiing tvas too dilficult for hia aspif 
iag and powerful niiod. He was born wheu Charles I. was in the zeojl 
of bis power, having then sat on the throne of Orent Britain, as ita aeoond^ 
monarch, about seven years. How that monarch patroniaed arcbitectaf 
and the other arts of design ia before recorded. Wren began hia pot 
career at a very early age ; bat, unlike the generality of precocioua jonllu^l 
retained his intellect uuiupaired and hia body vigorous to a Ncatoriaa 
age. 
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Bt ]tH H'eBtmlnster school and was entered a i^nllenian commoner of 

VTarfhun CoIle);e, OxforJ, at the early age o( fourteen. Although so 

yooog:, be obtaioed the notice and frieadiihtp of the greatest men then re> 

•ideot in that nni*er«itj, The ^reat mathematician, Ougbtred, then a Fel- 

ioi* of Wadbam, records bia lalentH io his " Clavis Mathenialicua," and 

Dr. John Wilbins, the then ^rarden of fait college, introduced him at a pro- 

i\>iJ of science, to the Elector Palatiue Prince Charles, who was on a visit 

liiUittt disiioguished seat and seminary of ]earoing. He bad previously 

kaoivn this illustrious Prince when on a visit to his father's house, the 

Deanery at Windsor, and took this opportunity of presenting some scientific 

iaveotiooa b; the desire of Dr. Wilkins, and recorded then in a letter* to 

Hit Serene Highness. As a scholar, he waa commaDded by Sir Charles 

Scarborough to traoslateOaghtred's" Geometrical Oiiillini;" into Latin, fur 

the OM of the learned men of Europe ; and this when he was only in hit 

I ilk year. Io the same year he invented and received a pittenl for an in- 

•tnimeat for writing with two pens; and it is recorded as a singular coia- 

ddnce that Sir William Petty, the founder of the noble family of Lans- 

4amue, invented a similar machine in France, and obtained a patent in 

Baftftod io the aame year with his youthful cotemporary. He was at the 

nae period engaged by Dr. Sir Charles Scarborough as his demoostratiag 

utlatant io his lectures on anatomy, of which appointrnpnl he was so 

prood, that he communicated it to his father io a tetter of elegant Latin, 

Me also signalised himself as an astronomer, a scholar, and a poet, by a 

actio* of Latin metrical stanzas, proposing a reformation of the ancient 

Ihbleo of the signs of the sodiac; an algebraical treatise on the Julian 

period ; and a Latin treatise on spherical trigonometry. 

Few men of any time have exhibited a more expansive mind than Wren: 
like Michael Angelo, nothing seemed too great, too difTiculit, or too minute 
for its investigation. At one time sweeping the heavens with '* Galileo's 
tube," tracing the motions of planets and comets llirongh empyreal space ; 
at another seeking the properties of insects and animalcuta with the micro- 
Boopic lens; occupied in his study by storing his vast miod by the treasures 
of ancient lore ; giving to the learned his discourses in Latin, worthy of the 
AogostAn age; improving machinery for tillage, the mensuration of time, 
TtfiatralioD of changes in the atmusphere, and other useful projects. la 
f^et, bia mind was never unemployed; he studied, as Horace directs, by 
day ooil by night, and of no man could it be more truly said, nulla dies tine 
Ctom. 

Whilst Wren was pursuing his coorse of studies and inreotlona with in* 
dMati^able industry, giving to the world useful discoveries at an age when 
others were stodyiog their elements, a circumstance occurred that gave a 
pevorfal direction to Wren's miod. In 1648, Wren's lOth year, Pope In- 
vocent X. announced to the world, th^t Si. Peters, the great cathedral of 
Catholic Europe, was then completed, uoder the superintendence of the 
Ulaatrioas Bernini. This great event was the engrostiing topic of the day, 
and induced Wren, among others, to the examination of its claims to cele- 
brity, by comparing it with the great works of tbe ancients and their archi- 
Irctaral law-giver, Vitruvtus, which was then a scaled book but io tbe 
leAroed. This new study enabled Wren, in after days, to complete our 
foteatanl cathedral of St. Paul by himself, whilst that of St. Peter's occu* 
e talents of twenty architects, from Bramante to Bernini, including 
ille and the mighty Buonarutti, who raised, as be hud promised, the 
Pantbeoo into the air. Nineteen popes, from Julius II. to loaoceot X,, 
aided by forced contributions from the whole Christian world, raised the 
ooe: • single people, in three short reigns, by one architect, a single dio- 
ccoan Protestant bishop, from no funds but those voluntarily given by the 
people, accomplished tbe other. 

Wren's society and advice was sought by all the iUnstrioas in btrtfa and 
miod. His reputation was not merely British, it was European. At one 
lime, be is sought by Helvicus to illustrate his chronological tables by an 
algebraical calculation of the Julian period ; at another, invited by the 
illastrious Boyle to examine the hypothesis of Des Carles on tbe pressure 
of tbe atmoephere, which indisputably gives to Wren the invention of the 
bajtMaeter; again. Dr. Willis desires his assistance iu dissecting and pre- 
paring a treatise on the anatomy of the brain. Immersed in the numerous 
en^gemeots consequent on being elected Fellow of All Souls, Oxford, and 
the preparation of an inaugural disGourse on being appointed professor of 
aatrooomy in Gresbam College, he found time to solve Pascal's problem, 
and to propound anotlier, originally proposed by Kepler, and privately an- 
•wervd by himself, and was the only solution ever given to it. Haodreds 
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of such instances, in every branch of science, occnr in his biography, from 
an investigation into the motioosof the satellites of Jupiter, and asSavilliao 
professor in Oxford to report oo the constellation Taurus, to an earnest 
solicitation of his friend John Evelyn,* on the education of his son, to 
which Wren applied himself with as much sincerity and zeal as he did to 
the questioas of the most learned in Europe, and to the king's command to 
make a globe of the moon. Sought for both in Oxford and in London, bis 
presence at one causing regrets for his absence at another ; filling with un» 
exampled earoestoesi and zeal the astronomical chairs of the university 
and the metropolis, descanting to them upon the starry heavens, and enter- 
taining the members of the newly-formed Royal Society by microscopical 
disqui:iition8 upon the smallest insects, and with ever-recurring novelties 
in mechanics, he still found time to cultivate the arts of design, and the 
still more abstruse science o( chemistry, which he studied with other learned 
cotemporariea under tbe celebrated Rusicruciao philosopher, Puter Sthael, of 
Strasburgh, who was invited to Oxford and courteously entertained by the 
illustrious Robert Boyle, ooe of the closest and perhaps the most disliu- 
guished of Wren's friends. 

At this period of Wren's life, his 28tl> year, which was marked by the 
restoration of mooarcby in the person of the profligate and ungrateful Charles 
II., I6G0, whilst he was filling the rich storehouse of his miod from every 
available source, had it been directed to any distinct object, whether in 
literature, philoaopby, science, or art, he would have been eminent io either. 
From the circumstance of there being at that lime uo architect in England, 
but the neglected and almost forgotten Inigo Jones, he was consulted as a 
man of general knowledge upon all the little architectural projects of Ibe 
day. Had Cromwell been a patron of the liberal arts, Wren, most likely, 
would have been his architect and surveyor-general, for it is related that 
Mr. Claypole, who married Oliver Cromwell's favourite danghler, who 
bad more influence over her father than any other human being, was well 
acquainted with Wren. Claypole, who was a mild, retiring man, food of 
loathematics and the studies of the closet, had a great love for the society 
of the youlhrul philosopher, and frequently introduced him to his own do- 
mestic circle, where the stern Protector occasionally paid visits to indulge 
io converse with his fttvourite daughter. It happened at one of these visits 
that Cromwell came into the room as they sat at dinner, and without any 
ceretnoay, as was his usual way tn his own family, be took his place. After 
a little time, fixing his eyes on Mr. Wren, he said, " Your uncle has been 
long confined in the Tower." " He has been so, sir," replied Wren ; *' but 
be bears bis afflictioas with great patience and resignation." 
CroMwelt — " He may come out if be will." 

Wren — " Will your bighoess permit me to tell bim this from your own 
mouth ?" 

Cromu'ell'-" Yes, you may," 

As soon as Wren could retire with propriety, he hastened with oo little 
Joy to the Tower, and informed his uocle of all tbe particulars of this inter- 
view with Cromwell, After which the bishop replied, with warm iudig- 
nation, that it was not the fir^t time he had received the like intimation 
from that miscreant ; bat he disdained the terms proposed for his enlarge- 
ment, which were a mean acknowledgment of his favour, and ao abject 
submission to bis detestable tyranny ; that he was determined to tarry the 
Lord's leisure, and owe bis deliverance, which was not far off, to him 
only. 

That Cromwell did patronise Wren is clear, from a letter written by the 
latter to his friend, Dr. John Wilkins, wherein he stales thai bis diplugra- 
phio instrument, for which he had recently received a patent, bad been 
" commended to the then great, now greatest person io the nation," (Oliver 
Cromivell.) 

In 1601, Wreo may be said to have commenced his architectural career, 
and to have fixed upon his future profession. He had completed bia 
academical honours by receiving from bis university the well-won degree of 
doctor of civil law. Tbe king (Charles II.}, vvho had acquired, both from 
his father and bis sojourn abroad, a great love fur the arts, finding on bia 
return to the throne of bia aoceatora, how much the royal palaces, the cathe* 
dral of St. Paul, and other sacred edifices, had been dilapidated and dese* 
crated by the military hordes of the Com moo wealth, had determined on 
their restoration. Sir John Denham., atitbor of " Cowper's Hill," who is 
more renowned for his poetry and polite learning than for any knowledge of 
architecture, had been appoioted,in reversion, to IheoQiceofsurveyor-generaJ 
of his majesty's works, in reward for bis loyal services, to which be had 
now uontinally succeeded by the death of Inigo Jones during the inters 
regnum. The fame of Wren had reached tbe ears of the king, who propoS" 
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ing the repAnUoD of St. Paul's caihfdral, Ihe re-iUBtateoieat of Wir.daor 
c«atle,tbe building a new palace al Greenwich, and olber iDipurlant workt, 
appointed bJm coadjutor to Sir John Deoham. 

EveI;D, TCith Sir Robert Moray, and other of Wren's moat intiinale 
frienda and adrairera, were npoa terra* of the greatest ioiiinauy wilb tbe 
king. The former in hifi diary* ridicules iLe pretensions of Denbaii) (o Ibe 
chancier of an architect, oo coneuUing him, by ihe king's desire, at to the 
t>eat site for Ihe new palace at Greeawich^ although he was assisted in his 
office by Webb, the p«ipil and son-in-law of Inigo Jones. 

When Wren had held bis situation of joint surveyor general for about 
two years, the fortresses of Tangier and Tripoli having been surrendered 
by the kingofPorlagal as part of a marriage portion to his daughter, queen 
of Charles IL, AVren wa» appointed to survey end repair them ; but, pre- 
ferring civil architecture at horao to military engineering abroad, he re- 
spectfully declined the offer, which held out the promise of prrseot reward 
and future favours, particularly the reversiun of the entire office of sorteyor- 
general upon Ihe death of Sir John Denham. He therefore continued bis 
designs for the reparation of St. Paul's, the reioBtateraenl of Windsor 
CHlle, and other works, commanded fay the kiag. He was also cooimis- 
aioned by Uie university to prepare designs for a new theatre, for the per- 
formance of iheir public acts, and exhibited a model of it to the Royal So- 
ciety. Tliis theatre, well known for its admtrab!e roof and scientiljc con- 
atructtoa, was the first public building erected ljy Wren, who was called 
by Dr. Sprat the Kngliah Vitruvius. It was fiuisbed in the summer of 
1609, and opened by a solemn act of the uniteraity ; its munilicenl founder 
aad benefactor, archbishop Sheldon, who was tbt- q chaocellur of Ibe nni- 
Tersity, presented its arrhitfct with his highest commendations and « 
superb gold cup. He also nppoiDted him, jointly with the vice-chancellor, 
perpetual cumior of the fabric. The commencemeut of this edifice, llie 
Sbeldoniara theatre, was cummeinorated by an elegant Pindaric ode, ad, 
dressed and presented to Wren by his frieod Corbet Owen, of Christ 
Church, entitled Curmen Pindaricum in Thiatrum Sheldonianum, et ejua 
ArckHectum. 

Wren's architectural empToymeDls increased with bis fame, and be was 
required professionally tn the sister university of Cambridge, to prepare 
designs for the new chapel of Pembroke college, of which his uncle, the 
bishop of Ely, had been president and a great beocfdctor. The first stone 
of this chapel was laid by Dr. Frank, the master of the college, accom- 
panied by the dean, arcbdeacoQ, and prebendaries of Ely. Dr. Pearson of 
Trioily, and other heads of colleges, im the oame of bishop Wren, who 
bnitt and finished it at his own eipense. 

After making due arrangements for a temporary absence from his Im- 
portant avocations in England, be prepared for his long meditated visii to 
Paris and other cootinenlal cities of arcbilecturat celebrity, When in 
Pans, be writes to bis friend Ihe Rev. Dr. Rateman, " he was fo careful 
not to lose the impressions of these siruclurea be bad eorveyed, that ha 
■hoald bring away all Prance on paper." Of his skill in drawing there is 
abundant proof in the portfolios of his relics preserved in the library of 
All Souls college, Oxford, of which more may be said hereafter. To all 
bit other knowledge. Wren added that rare quality of knowing himself, 
Although aware that he knew more of (he theory of architecture than any 
other man in the country, he felt his deficiency as an artist. His matbe- 
maticil and constructive knowledge was undoubted; but, as a fine art, 
architecture bad not been cultivated in England, except by Wreo's great 
predecessor, fnigo Jones; he therefore determined to read bis Vitruvius 
amidst the ruins of Ibe glorious edifices on whiclr this master of our art 
had founded his precepts. According to this determination, be wroie to 
Dr. Bathursl, who was then conaulliDg bini about additions to his college, 
thai as be was abottl to vi»it Paris he would coostitt Mons. Alansard or 
Signor Bernini. On reaching Pari<i, he was presented to the most eminent 
men of the brilliant court of Louis XIV., to whom hetcwk letters of intro- 
duction from his ilIu»irious friends in Knj^land. Architecture attd its as- 
siataot arts flourished abundantly under the mnniGcence of the F^rench 
mooarcb and bis sagacious ministers, Ulazarine and Colbert. Paris, at that 
time, was the resort of all the distinguished ariists and learned men of the 
continent, who formed a sort of congress, in which a man of Wren's dis- 
tinguished abilities and reputation could nut be unacreptabte. The archi- 
tectare of the Freucb metropalis brcame no oliject of bis peculiar Solici- 
tude, and he made himself acquainted with all that was remarkable in me- 
chanics and philosophy. The ablest professors sought h'n acquaintance, 
and exhibited the newest discoveries to their English visitor; but architec- 
twre and its relative arts was his principal object. Amoof his own coun- 
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try men io Paris, he found an easy introduction to the Earl of Sl Aibaa'a, 
then a distiognitbed patron of art and literature. Wreo employed hiowelf 
in surveying the roost celebrated edifices in Paris and its magnificent ■■•• 
burbs. The Louvre was for a while his daily object, where no less thaoa 
thousand bands were constantly employed upon the works; "some ta 
laying," be says, " mighty fuuodationo, some in raising the sturys, columat, 
entablatures, &c. with vast stones, by great and useful engines ; other* ia 
carving, inlaying of marbles, plastering, painting, gilding, ttc, which «l(o» 
gellier made, in his opinion, a school of architecture, the l>est probably al 
that day in Europe.*' He adds (hat " an academy of painters, sculplon, 
and architects, with the chief artiGcers of the LoQvre, meet every first and 
last Saturday of the month. Mons. Colbert, superintendent, comes to the 
Louvre every Wedoeaday, and, if business prevents doI^ Thursday. Tb« 
workmen are paid every Sunday duly." 

Wren was introduced to Bernini by the Abb^ Charles; (be illoslriens 
Italian showed bim his designs for the palace of the Louvre, aad of the 
statue of Louis XIV., which be was then executing. He visited the 
splendid cabinet of the Duke of Orleans, and every thing that was rare and 
curious in Paris. In a letter to a friend be writes, that *' he must not at- 
tempt to describe Paris, and Ibe numerous observables there, in the com* 
pass of a short letter. The king'? bouses I cuuld not miss; Fuotainblcaa 
baa a stately wildoebs and vastncss suitable to the desert it stands in. The 
autique mans of ibe castle of St. Germain's, and the banging gmrdeDS, ara 
delightfully surprising (I mean to any uao of judgment), for the pleasurr* 
below vaniab away in the breath (hat is spent io ascending. The palace, 
or, if you please, the cabinet of Versailles, called me twice to see it ; the 
mixlurea of brick and stone, blue tile and gold, made it look tike a rich 
livery ; not an inch within but is crowded with little curiosities of orna- 
ment. The women, as they make here the language and the faahiooa^ *od 
meddle with politics and philosophy, so (hey sway also in architectarr. 
Works of filgrand and little trinkets are in great vogue ; but building tmgkt 
certainly to hare the atiriiiute iff eternal, and ther^ore the only thing iacv- 
pable q/ new faihionM." On Ibis opinion of Wren, Mr. Seward makeatbe 
following remarks, which cannot be too much attended to by every archi- 
tect and every architectural student of the day. '* Many of the buildings 
which have remained to us from the ancients are universally allowed to be 
perfect models of the art of architecture. In spite of the rewards ofierc^ 
by sovereigns, and of that innate desire of man to do something mare and 
better than bis predecessora have done, every attempt to add another onler 
of architecture (o (be Ove long since transmitted to us from the Greeka, baa 
been vain and fruitless, and has in general elfected Dothing but « variatim 
on (he Coriothiao aider. The artof building, being an art of which tbecoi»- 
atituent parta are utility and beauty, must have soou arrived at ita poiai«f 
perfecliun. \l^'e have but little left tu do but to arrange and compare- 
Wbat has (he rage of inventing in architecture produced in our times r 
Mny-pulea instead of columns, capitals of do order, and adjuncts and de- 
corations so whimsical, so minute, so split into small parts, tortured iai* 
grotesque forms, that, as Lord Bacon observes of plots in gardens, *yoa wamf 
see as good sights often in tarts.' "* 

Wren was far more pleased with the Mazarine palace and ita spleadJtl 
collection of antique statues, bust and other marblea, pictures, gems, and 
other curious articles of ancient and modern art. Not a palace or a villa, 
or any building worthy of note, escaped the attention of Wreo, who sur- 
veyed them with the investigation of a student rather than the casual visH 
of a parsing traveller; he made drawings, sketches, and memorandnau of 
every thing that (ended to his great object, the improvement of his know- 
ledge and taste in architecture, and spared neither labour nor money lo iU 
bis porlfiilio. lo the same letter from which these remarks are taken, 
Wren emphatically adds, " Bernini's design of the Louvre I would bava 
given my skin for, but the old Italian gave me but a few minutes' view; 
it was five little designs on paper, for which he hath received as nuy 
thousand pistoles. I bad only time lo copy it in my fancy and metDory« 
and shall be able by discouraeand a crayon, tu give you a tolerable accoHOt 
of it." Beautiful as was Bcriuoi's design for the Louvre, it was nJMUti 
by Louis XIV., in favour of Perrault's present facade and its oovtttj of 
coupled columns, which must have hud some inQuence upon Wren'aalorf, 
as be introduced a similar arrangemeot in bis second and inferior d«tlM 
for the western portico of St. Paul's cathedral. 

Among ibe eminent artists whom Wren met in (he academies and socie- 
ties in Paris, he mentions Bernini, Mansard, Vaux, Gobert, and Le Paolfe, 
at architects; Le Brua, Bourdon, Foussin, Coypel, Picard, and otiwn of 
less note, aa painters ; Angoiere, Saraaio, and Perrot, whom be coaoiewla 



i 



• Seward'i ADecdotei, Vol. II. 



1sJ7,1 



THE CiVlL ENGINEER AND ARCHITECTS JOURNAL. 



u Riieoo* for ba«si riltcvi; Van 0»tal aad ArDoldio, wbo exeoiited Ihe 
tMBtifttl plMtic oniain«Dts and stucco work in the Louvre. 

Wf«o retamed to Eoglaad Id Ihe «ppiog of 16M, to arrango his multi- 
ftrioBi boaineta previoua to his iDtendcd viait to Iialjr, and the records of 
He Bvyal Society and Gresbam College, and the reports of Boyle, Eveljo, 
Hoateyind other pbitoaophen with mHoiu he was associated, prove how 
tiboriouB and inportaat they were. The fire of Londoo detained him in 
Ki» native land, from which be was never aAer absent. He resumed bis 
Utkoars in the restoration of St. Paul's, which had been plundered bj the 
Oli»<>haaf, its mooomeots desecrated, and its choir converted into barracks 
and s(«bte4 for their horses aod troopers. The great dre, however, pot a 
stop to this and other of Wren's emp to; meats in the city. 

Before Wren's visit to Farts, he bad been coDsulled as to the additions 
to Trinity college, Cambridge, which be completed so efTectuHily as to 
•licit the following jost eacomiuni from an ecnlDcnt Listoriao, Dyer, of that 
university. *' Such as know," says Ibis author, " bow favourable architco* 
lure has been, and still is, to the accomoiodaiions and convenieoces of life ; 
who have followed its progress from Egypt to Greece, from Greece to 
Boose, and thence to the states of modern Europe ; who have studied the 
pieportiotu, the appropriate decorations, nice arrangements, and the gradual 
iotertniKtures of the Grecian orders, might make a study of Ibis spot. 
Here it was our great master of Palladiaa lartihitecture. Sir Christuplicr 
IVreo, surveyed his own work, and was salisGed. Any artist, too, might 
lisger here long ; and, with a proper ei^ise for his taste, might receive 
peculiar delight and proportionable improvement." 

Tbe preliminary works had been proceeding during its architect's ab- 
•eace{ and he recommenced his work, on his return, with vigour. The 
beautiful western quadrangle, called Nevite's courl, from its splendid 
Iteaefactor, Dr. John Neviie, was then considered an eiample of excclieoce 
ia arvbitectore. The celebrity of Wren's works at this college have been 
roosiderably enhanced by the recent viait of the Queen and her royal coo- 
aort, oa the installation of the latter as chancellor of the university, and of 
1fc« oia^ificent public breakfast given to these illustrious personages and 
tkeir eoart, by tbe master and fellows of this munificently endowed cot* 

Tbe following letter, transcribed from the three folio volnmes of manq- 
•cripia and drawings, in All Souls college, Oxford, whiL-h tbe author uf 
tbia paper copied during bis sojourn at that university, for the purpose of 
■oM tc tiog materials fur his Memoirs of Wren, gives a fair insight into his 
•iMvaoter as an architect, and of the diOicuUies with which he bad to con- 
tend. It oootaiiu explanations of six designs for varioaa p&rtd of the colle- 
gtete buildiogs, from which a few extracts may sofRce to show bow very 
fitiwttor this great architect was in the details of bis designs. He in- 
fsnna hia eormpoodent that *'a boildiog of that consideration yon go 
•beat, d«Mrves good care in tbe de^sign, and able workmen to perform it; 
■ad Ibat be who takes the general maoagement upon him may have a 
preapcct of the whole, and make all parts, inside and outside, correspond 
weH together, to this end I have comprised Ihe whole design in six Ggores." 
He thea describes, in a minute and plain style, each of the six designs, such 
as the construction of the walls and staircases, the arrangement of the 
library aod its shelves, and the subdivision of its walls and ceiling with 
pilasters and paneU, so as look best, as he laya, in perspective, of which 
science ba was a complete master. He presumes they have good ntasons* 
yet. that there may be do mistake, informs biro that he shall send drawings 
of ibc mouldings tbe full sise. He apologises fur his minuteness by stat- 
ing, •< we are scrupulous in small matters, and you must pardon ut ; the 
aixbiiecta are as great pedants as critics or heralds." 

WilbLa two years after the fire of London, Wren was employed u archi- 
tect by all the chief luthorities in the kingdom. He brought his great 
vork, the Sbeidonisn tbestre at Oxford, nearly to a close, which was opened, 
as before tnentioned, witn great ceremony ; and commenced tbe chapel of 
Emanuel college. Cambridge, under the autpicei of his munificent friend, 
Archbishop Sancroft. This edifice is of the Corinthian order, two three- 
^■•rtw columns m aniit, an arcade between them on the ground floor, and 
^ chapel, with parallelogram matic windows between the columns. The 
necking of the capitals is continued on the walls, and the space between it 
a»d the architrave decorated with festoons. The pediment Is broken by • 
flock, the frame of which forms i pedestal for the bell.tower. It is not in 
Wren's best style. 

Of Wren's works other than those he executed in the metropolis, were the 
royal hospital for invalided soldiers at Chelsea, (hat for stilori at Greenwich, 
the Observatory or Flamstead house at tbe tame place, the chapel of Queen's 
Oxford, • palace for Bishop Morley, who bad accompanted Charles IL 



in his exile, and a royal residence at Winchester for the kinj^, who liking 
the situation of this city, selected It for a private occupation, when not re- 
quired by afTairi of state to be in London. Winchester had been much de- 
stroyed by the parliamentary forces after the battle of Naseby ; as bad been 
also the neighbouring city of Chichester. Their cathedrals, however, met a 
different fate, for whilst that of Chichester was much destroyed and made 
into bsrracks for the trooperx, that of Winchester was preserved, by the flliai 
care of Sir William Waller, who having commenced his education at Win- 
chester school and finished it at New college, Oxford, saved the cathedral 
of hii beloved alma Mater from its intended desecration by his soldiers. 

For these reasons, the king desired Wren to prepare a design for a royal 
palace. Its extent to the west was S26 feet, aod to the south 216 feel. 
Had the entire design been completed, it would, with its contiguity to the 
New Forest, and to the sea at Soutbamptoa, to which the river waa lu 
have been made navigable, have been one of the Snest hunting palaoet Id 
Europe. The marble coluinDs for the great staircase were presented tu 
Charles by the Grand Duke of Tuscany. It stands upon a beautiful rise 
attove the city, and is still knowa by the name of the King's House. It 
was used as a barracks for infantry during tbe French revolutionary war. 
Among Wren's other provincial works, was the Ashmolean Museum, at 
Oxford ; many reparations at Windsor Castle ; the large additions to 
Hampton Court palace for William and Mary, who held Wren in as high 
esteem as did any of their predecessors; Morden College, Blackheath; 
Isleworth Church, near Brentford; two handaome mansions in Chichester, 
faced with red brick, and atone architraves to the windows, and iiaished 
with a Corinthian modillion cornice, much resembling Ihe one near the 
soutb-west angle in St. Paul's Churchyard, also by him ; the reparation of 
Chichester Cathedral, thai had been destroyed by tbe republicaas, and the 
rebuilding of the greater part of its spire, which is remarkable for tbe 
pendulum stage that he had Gxed therein, to counteract the cifects of the 
south and south westerly gales of wind, which act with considerable power 
against it, and had forced it from its perpeodiculdrity. By the ignorance 
of the workmen who had the care of the cathedral prior to 1811, this 
stage had been made a fixture, and considered to be only a acaSbldiug for 
the support of the external masonry. This error had again occasioned tbe 
spire to deviate much froni lis perpendicularity, and become coDsequeotly 
fractured. Sir Christopher Wren had carefully marked upon a brass plate 
ia (ho nave the true centre of tbe apex of the spire as he left it, and from 
which it was found it had iaclioed considerably towards the north-east. 
It was taken down and rebuilt, with a perfect restoration of a new pen- 
dulum stage, affixed like tbe clapper of a bell to (he (lulnl (hat carries the 
weathercock, at the expense of the dean and chapter of Chiobester, by 
the author of these columns, in I8I314. 

This article being a brief samnary of the history of architecture in 
England, aod not a biography of all ita architects, it is sufficient to aay of 
Wren, Ibat he was bonourtd by bis sovereign with knighthood, with 
repeated appointments under tbe great seal of a royal commissioner for 
the rebutldiog of (he city of London, Ihe Cathedral of St. Paul, the 
restoration and reparation of Westminster Abbey, and other public works. 
By bis brother philosophera he was elevated to the president's chair of tbe 
Itoyal Society ; and was twice returned to parliament by his fellow citi- 
lena. Although Wren commenced his public career at the precocious age 
of fourteen, be lived in tbe enjoyntent of bodily health, mental vigour, and 
public employment, to the extraordinary age of ninety-two, when he left 
this world so quietly, ibal be can scarcely be said so much to have died at 
to have beeo miuing from hie extensive stage of worldly employments. 

His great works in the roetropolia are too onmerous, too evident, and 
too recent, to need descripliou in a brief memorial like Ihe present. Let 
it suffice to say, that had Ihe city been laid out entirely by the plan sug- 
gested by Wren, it would have been the finest and healthiest in Europe. 
Tbe best parts — that is, the situation of Ihe public buildings — are Wrea'a; 
and the meaner parts — that is, the lanea and alleys, many of which bare 
beeo recently improved — wsre the production of the avarice and haste of 
tlie citizens. Alt tbe parish churches, the companies halls, many of tbe 
mansions of the merchants and aidcrmcn, tlie Hoyal Exchange, the Custom 
House, and other minor buildings of the city, were the productions of 
Wren's genius. 

Wren, in his St. Paul's, the moat splendid o[ modem bokldiogs, baa 
powerfully exemplified that just aod ellcclive imitatian which in essential 
tu the character of a pure style in archiiecture \ and, at the same tine, 
leaves room for all the exercise of legitimate ioveotion. Si. Paul's is such 
a free imitation of St. Peter's as the i£aiad is of tbe Iliad ; and clavalaa 
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iU illustrious architact, wbom tho Quarterly Review* calU " the pride and 
honour of English art," to the rank of aa equally bold and original imi- 
tator, RB MittoD ia uf Homer and of Virgil ; evhibiling iu all its parti the 
most iadubilable marlca of real geniu;! — "that quality, wilbout which," 
aays Dr. Johnson, "judgment it cold, and knowledge ia inert; that eoergy, 
which coUecta, cuinbiDe», amplifies, and animates." 

• Far October, 1833. 
{To bt eantmutd.J 



GLANCE AT SOME OF THE ATTRIBUTES OF 

ARCHITECTltRE. 

Ry FaencRicK Lubk. 

No. II. 

"Rrcrk nrl had her InfAacr, but the Grace* rocked the cradlr, uid Lora Uught bar to 
ipe»k."— FcttLi. 

Stmpliciiy, tfc. — We cannot arrive at cnnclusionn respecting th« first 
principles of art, without making the human mind, as being the source of 
all beauty, the grooDdwork of our inrefltigRtioas. All the qualities that 
contribute, or are essential, to artistic beauty, will be found to make up 
the requirementJ of a perfect mind ; and among these qualities, that which 
bears a very striking analogy to il, is simplicity. 

Simplicity and unity of composition may bn compared to that power of 
generalization which selects from dissimilar objects, parts of a tike naturo 
or property, and then includes ibem under one genus or kind. It was a 
principle of the Greeks, which was founded on the Idea they formed of 
perfect nature, " to combine into one grand expression of feeling a whole 
series of ideas, and by excluding everything heterogeneons, to combine all 
homogeneous elements into a perfect and ha«'moniou8 nnlty" (Schlegel*.) 
Amidst, therefore, the many and varied elements of an art, whose grand 
object is to make a strong impressioo on (he senses, no matter that is 
irrelevant must be allowed— nothing; that would produce confusion ; so 
that the eye may repose upon it without llie leait distraction : the various 
ingredients being so balanced and regulated, that not one of them shall act 
prejudicially to the rest by any undue proportion ; but that each combine, 
to the otmost of its power, in such perfect unison and co-operation, as to 
conduce towards but one eod, and announce in its effect the one great 
con trolling mind that directed and presided over il. This is so necessary, 
that even where the style of architecture is elaborate and intricate, il must 
•till preserve a marked unity and consistency of purpose, for without it 
we may not be enabled to seo and embrace clearly the coniplication and 
web of the whole. In Eimplicity, a degree of varie'y and contrast must 
be joined to it, lest it should bo too monotonnus and belray a poverty of 
imagination ; variety also, uncomposed and without some simplicity and 
eoDsittency in its parts, would withdraw the attention from it on aocouqI 
of the appearance of confusion. 

Tboso ancient temples, which in their plan and general forms were 
parallelograms, and offered a most striking similarity and aniformity of 
parts, Buggeste<] to the spectator ideas of infinity, nothwilhstanding their 
extreme regularity. But the gratification which the mind receives from 
objects, depends upon the nature of the exorcise they alTurd to the visual 
faculty ; and circular forma, in coDsrqtience of bringing all the muscles 
that more the eye into play, causing an equable share of labour, are found 
to yield more delightful sensations than those produced hy objects bounded 
only by straight lines. Now, a knowledge of the effect of geometrical 
figures was known to the Greeks ; and we have a line instance of their 
appreciation of the circle, in the Choragic mnnuntr^nt of Lysicrates. In 
this rotund temple, as in many others, we may notice that the figures in 
aucceuloD in the has reliefs oa the frieze, seem to the eye to have no 
limitation, but as it advances and one portion appears, aunlher disappeari ; 
so that although the whole is most simple and uniform in itself, and may 
be easily embraced at a glance, yet at the same lime it seems endless and 
infinite. This beautiful idea was imitated by the Romans, bnt its elegance 
and grace was lost in vastoesa of dimensions ; for grandeur emanated 
from them as beauty did from the Greeks, and proofs of their muitcrly 
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cootrol over the arch and vault, which thoy were erer ambitiaus to dis- 
play, remaiu to as in their AqueducU, ia their Pantheon, and Caslle of 
St. Angelo. So the classical mind of Bramante, soaring and expauding 
itself in the contemplation of circles, in conceiving a design for St. Peter's, 
suggested *' for the naves, an adaptation of the arrangement of the great 
arches in the ancient edifice called the Temple of Peace; and for the 
conjunction of the four naves, the coostraction and form of the Paotheoo:" 
tJnts uniting and harmonizing in one stupendous structure the proportions 
of two of the grandest edifices of antiquity. 

Simplicity is the leading characteristic of Grecian architecture. TIm 
form of their temples was the simplest, although in its details the most 
elegant, aad in its dimensions the grandest, that could be conceived — 
gracing the sites on »vhich they were erected ; for there seemed to exist 
among the architects a sort of anxiety lest they should in tha smallcat 
degree disfigure nature. The orators and philosophers of the day behelJ 
in Ibem the image and reflection of eiacerity and truth ; and the aspiring 
columns, no less than the graceful superstructure, were chanoela fur con- 
ducting minds babilually soaring, to the contemplation of sapernatural 
beauty. At the glorious epoch of the Partheooo, the porticoes being the 
favourite places of resort, a building would scarcely have been tolerated 
that was not stamped with that calm repose, that dignified simplicity, 
which most assimilated with the feelings of the Athenians. Heure ibe 
sedate grandeur of expression which breathed from tbeir walls, which led 
the thoughts upward, and was eloquent not only with the authoritative 
voice of the senate, but with the stern wisdom yet mild tranquility uf tbe 
deity to whom it was consecrated. The presiding goddess of Athens wu 
tho muse that aided them, the fount wbeace they drew their inspira* 
tioa. 

The Greeks prided themselves upon the inveDtioa and perfeclioa ofi 
Ibeir columns, and since they made them perform such an important part 
in tbeir edifices, they took care to set off tbeir contours and proportioai to 
the best possible advantage. With what success they did so, we have 
proofs in Ibe imprebsions conveyed to us by some of the porticoes of their _ 
temples — as that of Minerva, where the utmost relief and effect are gH«i^| 
to these features, by the majestic shade which is flung into its intercom ^ 
lumnialions. Here, it may be remarked, the chiar 'oscuro is Dot brokea 
up and mioiile, bat the light and shade of the structure preseotj broad 
aad simple masses. 

The most cherished objects which the sculptor could commemorate on 
tbeir temples were the deeds of conquerors and heroes ; but thea there 
was demanded on bin part a high command of taleut, that such things 
should be worthily repreaenled; and that, by a scientific and beautiful 
execution, by force of expression and simplicity of character, they should 
be at the same time a powerful auxiliary to the architecture. Viewing 
sculpture in the days of Phidias, we cannot but be struck with its ad- 
mirable harmony to the grand and simple character of the temple. The 
high embellishment and importance which it received from the introduc- 
tion of sculpture, is particularly observable at that epoch ; and it is only 
by an attentive examination of the bold aod decided executioa of the 
ancient relievl, so adapted in their effects of cbiar 'oscuro to their elevated 
positions, that we can appreciate the excellency of the principles which 
regulated their inlroductioa itilo the buildings — principles often tocutcated 
and taught by the pbilosopbers, aad founded on a profound knowledge of 
optics and perspective. 

In the materials and meaoa employed, as well as in the forma thej w- 
lected, we see how wisely they sought and secured simplicity ; they 
adapted just so much as the peculiar nature of circumstances prompted, 
and no more; they produced the greatest strength with the fewest mate- 
rials — the greatest efftiCl with the simplest means ; they brought out the 
mo»t beautiful features into the strongest relief; they mingled the *tiU 
e\tm dulci; the elongation of lines and the relation of spaces satisfied the 
mathematiciau,— the delicacy of the carve delighted tlie poet; the uoi- 
formjty and succession of parts, the huge masses of the surfaces, the long 
unbroken continuation of the members, all tended to produce sablimily 
and breadth of manner ; the ornamental portions softened the aspect, and 
prevented too great a degree of austerity : yet, in the sculpture there was 
no artificial refiuenieot,* no laborious minuteness, but it cootriboted to th* 
slalelinrss of the pile ; and even when the Greeks thought it necetswy, 
under tbeir glowing sky, to heighten the effect of the whole by the addi- 
• Tb« Ellin Marbl«*. 
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tiaa o( pigment*, ftill its moral grandeur roM paratnoant to all the bril- 
JiiBcy of colonr. Owiog to Iho searcbiag aod peaetraling liKbt wbicb 
thou Mniand it, anything that was defective would be iiuniediatelj maoi- 
fest^tlie beauties more strongly developed ; so the utmost iog^eouity of the 
■iliat w«a taxed to combine greatortis with caution, clfectiveness with 
eeOBOaiy : if the coloariog, for instance, were over-warm aad not judj> 
cioasly applied, a glaring contrast might be produced; equal care was 
iie«ra«ary, also, lest it should be too ould, amidst the variegated and iuxn* 
VikBt aceaery by which it was surroauded. On the same principle^ 
nothing aaoec^SMry or superfluous was tu obtrude itself in the orDameotal 
portions; — what took the lead in these were the sculptured figures, thai 
represented various actions, and gave the most aoimation to the marble— 
OA tbe execution and arrangf inent of wbicb, mature coosideratioii was to 
be bestowed, a coospicnous situation being given to the principal : to con- 
clade all, the building, by iti» pyramidal termination, was brought to aa 
exqaiaite climax. 

Ttiis supremacy of grandeur over the desire for the exhibitloo of orn«> 
met— Aia majtery of simpUctty over every inferior feeling, cucvtaces us 
of the high taate and refioement of (be Greeks. They attempted, but 
iodtted were able, to achieve the sublime. They knew that art could only 
poaaeaa the efficieot cause uf the sublime, in proportion to the manifesta- 
tioo of skill and manly energy. Tbey knew that a departure from 
•ImpUcity would bo a fatal blow to art : and hence it waj tbal the 
le^slatura watched ever its interests, and Pericles enforced upon the 
•rtiata the necessity of preserving Jo all their works a settled simplicity, 
aa llie principa) soarce of grandeur. And there is iu simplicity of 
areiiitectare, especially in that so deservedly called " Classic," an 
•ttractioa which calls forth a dignified calmness, yet a tenderness of 
Mai, aad steals upon its sympathies as does the pore and uunophiBcated 
nature of a beautiful child. Hence the dominion of the architecture of 
tbe Greeks over our feelings — for the evidence of what is truly good 
or beautiful, ia recognised by tbe soul as something must congenial to 
; and that unity of design, that conformity of character, in Grecian 
ftrcbilecture, corresponds in its nature to that of a well-regulated mind- 
to the healthy balance and proportionate development of all the powers 
that coostitnle a perfect nature. Architectural works that bear uot thii 
•tamp cannot satisfy. Such are those where we see the imagination has 
gained aa entire aaceodancy over reason, and where an overweening 
fgodoeaa for a redundancy of ornament haa been indulged in at the 
expeoae and sacrifice of simplicity. 
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THE BRITISH MUSEUM, 
No, I. 



Tbe opeoing of the new hall of tbe British Museum is a fitting time for 
'giaoing a act of papers on its contents in this Journal, in which we have 
very often given notices relating to it. The Gollectiuna in the British 
l^Iuaeam are more tbe result of the esertiona of the public than of (he 
government, uud uuless (he exertions of (he government be kept up by tbe 
voice uf the public they will be slackened. Great as is what has been 
already done, yet measured by what ia wanted and what is to be done, it 
ia bot little. As the public get a better knowledge of (he Museum, and 
make a belter use uf it, ao (hey prepare LhemselveB for tbe rcquiremen( of 
■onetbing more. We fear, however, (hat the worth of the Museum is not 
yet so fully felt as it ought to be ; while we c&uuot bot say, that even in 
ita moet trifling uses its worth is great. 

By acme, the Museum is looked upoo as a great plaything or playhouse 
for the people. Be it su ; we should be willing to take tbe matter op that 
fuotiog, for it is no mean thing to furoish pastime for a people. Amoog 
the chief duties of a goTernment, are to provide for (he amusement of tbe 
people; and if men who are hard-worked in their several cail lugs, can 
hare a day's pleasure in a Museum, and can have given to (hem new 
thought*, which shall Gil llieir minds in many days uf toil, (hi« is a great 
thing. Discontent is one of the greatest evils which any government has 
to withstand, even where bodily evil, hunger, and want are nut felt. The 
gloomy sway of tbe Independents broke dowa mostly from this cause; 
and tbe people hastily changed a good government for a bad one at iLe 
Restoration, because tbey were deadened and dishearlened by the want of 
their BccuBlomed pleasures. The playhouse, the bear.gardeo, and the fair ; 



were closed, the fiddler and the ballad'Singer were put down, holidays 
were forbidden, and although plenty reigned at home, aad glory crowned 
our arms abroad, the people were sullen and unhappy. In limes of waat, 
workmen are ever open to be led astray by mub orators and agitators, to 
whom, when in full work, they will not listen, As it is with one, so it is 
with many; when the mind is heavy and tbe heart faiuts, the roan himself 
gives way to a trifling sorrow, and sinks from bad to worse ; whereas, 
were be bat upheld, he would overcome every hardship, More or less, 
tbe same thing is to be seen at all times, and we feet sure that we are 
always doing good when we are yielding pleasure to the old or to tbe 
young. Happy feelings are tbe mainspring of good deeds. 

As it has been acknowledged by the greatest statesmen, that it is de> 
siruble to find pastime for the people, so it should be given usefully . Tbe 
bloody shows of gladiators, or tbe beastly games of (be beargarden or the 
prize-ring, will give pleasure to thuae who are called enlightened Romans 
or enlightened Englishmen ; (he gambling cock or quail fight or horse 
race may prove still more enticing, but do one good feeling is awakened or 
slreagtheoed, and no bad one weakened or quelled. The love of the good, 
(he (rue, the great, and the beautiful is that which should always be kept 
before tbe people, from tlieir childhood to their death, in all outward forms 
and shapes, It should never be thought that education is the time uf 
schooling in l)oyhood, but it should be remembered that ia ils rightful 
meauing of " bringing up" a man, it is being carried on at all times, in all 
places, and by alt means. The eye, the ear, the touch, the taste, the smelt 
are always on the watch learning somelhing,-^and if not good, tbf y are 
learning evil. Thus habits, wbicb cannot be shaken or undone, are shaped 
slowly and unknown, and fetters are welded which chain the mind in the 
doing of good or evil. If mankind are to be thoughtful and careful ia 
their deeds and thoughts, it is becooiiag that in eveiythjng vre slieuld keep 
sight of goodness, of truth, uf beauty, and of grealoe^s, for (be Almighty 
maker of all has done this in everything, from the snu^at being, bardly 
seen by Ehrenberg under the roost powerful microscopcfui the great bulk 
of the roaslodon or the mo6t dreaded beast which ever walked the earth. 
If mankind are not to be taught to think, at least, we should take all 
means uf giving them right habits. 

Whatever may be the feeling aa to the forma of worship to be taught ia 
common schools, however much quarrelling and bickering there may be 
about these — whereby the children of England run the chance of losing 
their schooling altogether — there can only be one feeling as to tbe right 
and duty of the governmeut (o look after the public bringing up of the 
people, by training them (o proper thoughts, wherever there may be (he 
means of doing so. No one, we believe, has ever thought otherwise thait 
that tbe great mind of (lie Greeks, (lieir love of freedom and of learning, 
was kept up as much by (heir care for the beautiful in their buildiugs and 
public works, as by any other meaos. Those lovely temples, those carv- 
ings which bave never yet been outdone; those shapes, which seem already 
to have a sout, and want only breath to live, were but the outward showing 
of what tbe minds of tbe people held within, of those great feelings of 
which even the lowest Athenian slave must bave had his share. 

If we are to have great public buildings and great architects, we must 
have an enlightened people, a people who love art for its own sake. Ia 
Athens, lowly as were (he dwellings, every public building was beautiful, 
and was so because do other dare be opened to (hem, Public buildings 
are always those which are the best for showing tlie skill and cunning of 
(he builder, where (here is (he moBt money to be laid out, the best place to 
be had, and the moat care (u be taken in keeping up what is uuce built. 
Ia London, not to say in England, so far from our public buildings being 
always handsome, tbey are often far from it ; and what a single rich man 
would not bear nor lay out bis wealth upuu, many thousands of (he people 
are made to bear. It is a mere chance whether Wren or Dance be tbe 
architect, whether ite be Barry or Soaue. We should never see work- 
houses set up fur public buildings, and barus for churches, if tbe people 
were brought up to think rightly. The taste of a people may wander upon 
matters of detail or of style, but it is always right us tu what ia great or 
beautiful. Vork Minster, M. Paul's, and Westmiastcr Palace will always 
be liked by the people, although they may never be able (o give a reason 
for (heir liking, 

1( is ackoowtedged that we have made a great step ia weaning tbe 
people from cockpits, bear-gardens, and prize-fights, that we bave lesitened 
their love fur low and bloody spurts, — aud we feel a kind of pride that we 
have done so much. We may be no less proud that we have given theoi a 
greater love of gardens, paintings, and museums, which, whde we louk 
npoD ouly us a harmless change, must indeed work greatly upon tbe niiudi 
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of the people. The lestening of drankcnness and idlanesa, th« milder 
bearjog of the people, the falliog offof ttreei fii;htfi, the greater cJeaDliaess 
aod neatness, if they lead to b«Uer heakh,^ are of still greater worth, as 
they lead to better miads. If we teach a workmaa to tike the niuaeuro 
better thao the alehouse, we teach biiu something mare; by awakeaing his 
thoughts as to what is only rare, we awaheo his miod io his own catling, 
•od the thinking worktnaa must be a belter workiniin than the unthinking 
workman. There are, however, many call rags ;ia nhicfa the workman has 
to deal with shape and coEoar, and if bis thoughts are in any way tfained 
to tee and feel what is beatitirul^ be has earned sometbiog which to bim 
is of the highest worth. 

That the people of England are not brought ap to have a right feeling of 
the beaulirul and great io works of art, is seen painfully, not only in our 
public buildiogs and in oar shows of painlings, but also in our workshops, 
Wbeoever this baa been looked into, there has been but one answer by tiiea 
of skill and knowledge, whether English or foreigoers, and that ia — that 
the English people and English workmen have less taste than those 
abroad. Tbis is tbe paio whereby carelessness of a natural and maral 
law is made known, and tboso who judge by the purse are punished in 
the purse. The price we pay for foreign silks, satios, ribbands, lace, 
clocks, watches, castings, Jewellery, paper hangings, made flowers, aod 
other wares bought of tbe French, Flemings, Swisa, Italians, and Prua- 
aians is so great, as to be a wonder to those who reckon it up, and bethink 
themselves that Euglaud is tbe great loom and workshop for the world, 
tbe heart of trade, aod the mislrcsa of every craft whereby wealth can be 
made. We pay down in hard money a heary fine for our want of learn- 
ing; but tbis is not tbe only loss to which we are open, fur we further 
lose the supply of foreign markets, which, if we tried in the right wajr, we 
could master, as we do all things that we once try. This is a money rea* 
BOO, and a weighty one for a love of art. 

We rannol foster the lore of the beautiful and great in art, wilhoat 
fostering the love of the true aod the good. It dops not follow that a 
painting, a carving, or a building shall be all truth aod nothing more, but 
there muDt be something which shall strike the mind as true ; und thoitgh 
with tbis it nil] lake in much which is umrue or false, yet williout some 
Inilb is mixed up, it will not take in any share of untruth. In a building, 
this seeming of Irulb ma; belong to tbe look, as, if a prison were built as 
• playhouse it would not be liked, neither would a pUyhouse if built as a 
church ; so, too, if a building were so made, that it seemed unsteady or 
toppling, there wouH be a want of truth about it whicb. would strike any 
nan. In a play or io a painting, it is acknowledged that there should be 
this trulhfuloesa, which when once given in the leading purls, the looker-on 
is witling to take the stage or the canvas as the real scene of the events, 
and to overlook the want of solidity in the colours, or the scn^lloKss of ibe 
draw iog— nay, to go in despite of his own knowledge that the player ia 
Jack RobtosoD, ami believe him to be Alexander or Heory the Fifth. It 
isi perhaps, a failing of mankind, that a small share of trulh is ofieo 
enough for them, and that having that, they do nnt look further ; but as in 
works of art they are trained to look for the true, so is the love of truth 
upheld; and the eyes of the loukeron being opened, and bis mind 
awakened^ it cannot be otherwise than that he should get a greater love 
of truth, am] that it should follow him in bis lifft. 

The truthful in art is its groundwork, and carelessness as to this ia a 
besetting sin of our artists, aad therefore they do «iot carry llie people 
%loog wiib thetn. The painter m'^kes a show of bright colour, and thinks 
Ae does enough ; the architect puts in good rtune and good oioriar, and then 
pridea himself that he has done all. <» To katon kiti to prepm"—ih9 
bandsomeand the fitting— was the good rule of the Greeks in art; so 
likewise did they say **good and beautiful" — and, indeed, in a few words, 
tbey teach the whole sum of art. With a better trained people, wa should 
bars better drilled artists, for th(>se latter would no lunger dare to set 
tbetoselves against all right laws, and waste their own power* and our 
means. The new school of art roust be made from without, and not from 
witbin ; it must, at with the Greeks, not depend upon the few of tbe 
artists, but upon the 6rm will of the many. Although Pericles took the 
l«ad, the Aiheniaus never forsook tbe path io which he had led them, and 
the whole conimonwealth took its v/nj onward. On Ihe other band, single 
lovers of the arts die, and the arts die with them. The weultb of tbe 
Philips gifted Spain wiih paintings, but out with painters ; Charles the 
First died h«fiire be had awaken'>d a love for art in England ; but if Lewis 
of Bavaria dies, Ihe school of Munich will live in despite of churlish 
followera, Lewis has not merely bought paintiagx, but he baa raised, np 
a school of arlikts, who are already sought throughout Europe. 
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Where the love of the beautiful is strengthened, tbe mind likewise 
strengthened, for it takes a healthy action instead of an anheallby one.] 
Discontent is one of the worst signs of a low state of being, as is seen is 
Ireland, where what is good and nseful is altogether lo«t sight of is' 
brooding over fitnciful ills. A healthy mind is ever ready to draw tha 
most good from everything: an unhealthy one to draw the most evil. So 
in criticism this may be seen; while the older, higher, and better taught 
critic is ready to find whatever is good, tbe younger aod worso trained 
critic thinks be does best if he can bit upon a blot — which moreover he ia 
sure to be able to do in any one of man's works. These must always b« 
faulty from their very beginning : we know this, and it ne«ds small skill 
to show it ; but every one is not well eooagb trained to God a beauty and 
to feel it. How often is it found that an old and great painter will find a 
beauty in the work of a younger man, for which tbe brethren of tbe latter 
give him no prais«, but the rather run him down for his fanlts. Tha 
greater our knowledge, Ihe greater our pleasures; it is not, as is thought 
by some, that tbe round of our pleasures is hemmed in by our greater 
knowledge, but that tbe more we know, the better our feelings are trained, 
the greater love do we get for what is good and right, and tb« less we carcj 
for what is bad and wrong. 

The kind of schooling whicb has been most used by enlightened people 
in olden times and in new times, has been such as to open the minds of 
youth to Ihe great principles we have named. The teaching of Uooier 
among the Greeks and Romans, and of the Classics among ourselves, 
better answers to a liberal, free, and easy way of training, than does tb« 
drier way of mathematical study, which there are many people who now 
uphold. In schtKjIitig, what is taught ia less to be looked at than how th«| 
mind is trained, for the man of hereafter will not be made by a f.iultle 
knowledge of English grammar or an exact and correct way of reckoning, 
but by those powers of mind which will enable him to du his part among 
bis fellow men. Public training should be io agreement with that of the 
schools — the man should be able to follow np what be began as a child ; 
or if, as a child, bis training has been careless, there is the more need that 
it should afterwards be in a right way. 

We have thought it right to stand np for Ihe British Mus«nra, as a 
school for the people, inasmuch as the matter is tittle understood, and 
many able men are very careless about what so fur from being a trifli* is a 
thing of very great earnest. In whatever light we look at tbe matter, if J 
we choose to think, we are always brought back to the same poiut — thalj 
tbe public Iniining of tbe people in the right way is of the highest need, ' 
and that a museum, well laid out, is among tbe best school; and best 
means of duiiig this. Indeed, we have no fear io saying that every pound 
laid out iu the British Museum lias been already brouirht back by what 
we have earned in oi^r workshops, to say aotbiog of the very great good 
which is done to tbe minds of its hundreds of thousands of yearly 
visitors. ^M 

It is pleasing to see that the part of the Moseom given to olden art i^H 
now large and well provided ; but it is not laid out as if ihosf at the bead 
of it had a clear sight of what it ought to be. To gather bit by bit worka 
of art here and there, is not enough for any end of public teaching. Tbo 
mure the Museum is made useful, the more its worth will be felt, aud the 
more will be dune to make it gr< ater and belter. Although the Maseni 
holds the works of many people, it neither gives any full view of tha] 
works of one people, nor uf the way in which art has grown and beeaj 
fulltiwed up. It is wanting as a whole, and the feeling made is that it if 
a gathering of bits of wreck, worthless to their former owners, and uf 
which the now ovFners do not know how to make use. Thi^ is not to ba 
said of all to the same length ; but it U to be said, more or less. 

Although the Greek rooms hold the Phigaleian and Elgin marbles, and 
have many later works of worth, they give, e' en to tbe scboUr. but a small 
knowledge of what Gri-eco and Gret^k art are; tbey rather want the book 
to help them out, instead of helping Ihe bouk out. There is an earnest, it 
is true, of the will to do and of what may be done ; but we want a great 
deal more. When a working man has seen all tbe marbles uf the Farthe> 
non, ho has no belter Ihouj^hl uf tbe Greeks than he had before. The 
Egyptian rooms, which are much better oO*, will teach bim much more as 
to the Egyptians. The letting in of some casts from the Parthrooo, of ^ 
tbe casts from tbe Egina marbles, and of the models of the Partheoon^^l 
have opened Ihe way for more. We would have the Greek rooms laid 
out with castH from other museums of the works which are missing here ; 
there should be models of such temples as can safely be laid down ; liko> 
wise models of tombs. In the Greek rooms we would place the vasea, 
bronzes, and coins. Why these are put away we do not uutJerstand« 
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ModeU would ihotr the grett boUdlnga of tha Greeks, from wUch woald 
be aaeD the origtnali, which have been eo much followed in late times. To 
the lower duus of bmlders. to masoni, and to workmen, this would be of 
ooacb OM. We are sure that the model of the Partbenoa has already done 
■ glMi deal of good in showing to the people how a public building of this 
kind Wti treated at Athens. The peristyle, and the marble carvings, go far 
bcyoid what we are here pleased to call Greek architecture. With a better 
knowledge, of sach thiogi we shoold not be waylaid with brick barns stuck 
on to • small portico, or with porticos, so called by their makers, from being 
Bade with a few naked columns which but for the capitals dare not be called 
Greek or anything else If the growth of Greek building in England be de« 
rinble, nothing is more likely to further it than a knowledge of it in its beat 
abape. 

The bronzes and a few more casts wonld enable us to follow Greek art 
from its beginning, and this is most useful, la the Eginetan marbles we 
havt rode and grim drawings of men ; in the Pbidian we hare gods in the 
shape of men. We can see how art began, and how far nature trathfolly 
followed will lead us. The Greek carver learned from the living man, the 
carver of this day from a cast, the pattern drawer or bronze founder is 
t«nght in a school of design from a drawing of a cast, in which life has been 
M> wiredrawn that it has fluttered away. Going into the Egyptian room we 
find in the best figure a careful anatomy in parts, but that the carrers, hav* 
ing stopped in that path in which the Greeks went on, never reached the 
power of the latter. 

The works of the falling time of art teach likewise, and we can track the 
footsteps of failnre from their first faint marking. When the carver set up the 
peat works of old as his model he began to waver, and though he might 
bring forth a great work, yet be led those who followed htm off the right 
trade ; to that in the end natnrc was forgotten. Whaterer may be said, the 
Hviag form is onr nearest and surest inspiration, it gives us a nearer insight 
iato the workings of the dirine power, and we cannot therefore in art get 
better teaching. 

The vases, showing how in the household, and in those things most brittle 
and most worthless, the principles of art were followed by the Greeks, should 
■tand in the neighboorbood of the lasting remains of the Partbenoa. It is 
by seeing the Greeks in small things u well as in great, that we are led to 
acknowledge the depth of their feeling for art and teaming, upheld at a time 
when the printing machine was not, before the telegraph overcame time, or 
the railway lessened space. The tohooling of the wealthiest Athenian was 
behind that given to a foundling in an English workhooie; but how much is 
England behind what Athens was in art ! 

The coins, which are now bidden, and about which it may be said no one 
knows anything, should be drawn forth. They will be as safe under thepab> 
ISe watch, as where they now are. 

The Egyptian rooms, and even the Etruscan, are in ■ better state than the 
Greek, and we have therefore not so much to say about them ; bat in the 
Egyptian rooms, models might well be placed of the pyramids, temples, obe> 
Usks. tombs, sphinxes, and great works. Now, we only see the little works 
of the Egyptians, their skill in handicraft; but we should have some know- 
ledge of those great works, which have been the wonder of so many ages. 

The Roman rooms give ns a very poor knowledge of a people who, by their 
writings, are better known to us, and who have this claim — that they peopled 
ihie island before us, and that oar English forefathers fought with tbeio. A 
▼cry great deal must be dioe before the Roman rooms will be what they 
ought. Among other wauta we may name copies of the frescoes from Pom- 
peiL 

The Welsh or British antiquities should he put in order, so as to show ns 
the state of (he savages who filled the island before the English overcame 
them. The few models of cromlechs were a useful addition, but all such 
things should be modelled, and the works of the Irish and of the Welsh in 
Gaal should be shown. 

The English antiquities cannot begin with any works of our forefathers in 
Seotiand, but a collection should be formed whirh should include tombs, 
armour, weapons, coins, seals, models of buildings, books, paintings, 
whatever are called mediaeval antiquities. 



RAaWAY LIFT BRIDGE. 

(TFUA m BHgmiHff, Plate XIII.J 

J. U. Rastuck, Eaa., Enoinkeb. 

This Bridge is in course of construction over the Sarrey Canal, on the 
Brighton branch railway from New Cross to the river Thames ; it is oon- 
structed of timber, consisting of foar inverted trussed girders, which carry 
the rails, the ends of the girders bear upon sills supported by piling of whole 
timbers, 12x12 inches. 

The platform is lifted bodily by six wire ropes, which pass over single 
grooved pulleys, supported by iron standards, and then descend and pass 
round doubly-grooved pulleys ; the ends of the ropes are attached to six 
iron balance-weights, of two tons each. The lower pnlleys are keyed on to 
iron shafts, which are tarned by the wheel gear at the end, when it is 
desired to raise the Bridge. 

The clear water-way is 21 feet, and the head-vray, when the platform ii 
lifted, 12 feet : the platform is 31 feet long by 23 feet wide. 



GERMAN ARCHITECTURAL WORKS. 

1. BtitrSfft THr Kenniniu der Backtttin^Atchiteetur Italim$, Von L. 
RuMoa. Berlin : Heymann. London : Franz Tbimm. 

2. Dit BoMUferkt in der Lombardri. Ton FaiBDRicR Oarvs. Darmstadt : 
Leske. London : Franz Thimm. 

S. Ktaulverke und OtrathMchaften du MUtelaltert wtd der RtnttU ia itet 
Von E. Baccaa ond J. von llarNBB. Frankfort : Schmerber. Londoa : 
Franz Tbimm. 

We may pot these three pnblications together as affording materials for 
considerably enlarging the sphere of architectural study, and directing it to- 
wards edifices and works of art belonging to the mediseval period, which 
have hitherto been scarcely noticed, much less been illustrated, either by the 
pencil or by historical comment and description. This is ejpecially the case 
with regard to the first work on the list, viz. : Runge's " Brick Architecture 
of Italy," though some of the examples are from Bologna, Fernra, and other 
places osaally visited by travellers, artists, and students. Yet, pre-occapiedi 
by the fame of the remains of classical architecture on the one hand, and bjr 
that of the modern standards of the art on the other, such visitors seem to 
have no eyes except for the Pantheon and St. Peter's, and for the buildings 
of Sansovino, Palladio, and other accredited muters. Surrendering them* 
selves up entirely to their " Guide-book," they suffer their attention to be 
absorbed by, and their inqniry limited to, its directions. Next to seeing all 
that is there pointed out, it seems to be with them a merit to see nothing 
else — to search for nothing farther. They do not even give themselves the 
chance of stumbling upon anything which their purblind and one-eyad 
" Guide" is unable to discern for them. 

Even Woods himself is exceedingly unsatisfactory indeed in regard to 
some of the places and buildings he visited, for his visits seem to have been 
made en courier, ind his notices of them — Forrara and Faenza, for instance — 
are more provokingly tantalizing than complete silence would have been ; or 
if they do not tanlalize, it is became they mislead, by leaving it to be sup- 
posed that they really contain nothing at all worth an architect's attention. 
He does not even so much as hint at Drick Architecture in the North of 
Italy as constituting a peculiar style of ornamentation. Something, on the 
contrary, although in itself but very little, may be found in the 29th chapter 
of Hope's " Hiitorical Ewtay of Architecture," in a note to which it is said: 
" In the plains of Lombardy, where stone is rare, clay has in buildings of 
importance, been monldrd into forms so exquisite as to have been raised 
into a material of value and dignity. In the ancient churches of Pavta, &c., 
it presents itself in all the delicate tracery of the middle ages ; in the Great 
Hospital,* Campo Santo, and Cutiglione Palace, at Milan, it exhibit* the 
arabesque, medallions, and scroll-work of the cinque-cento style. On this 
side the Alps, day has never received forms quite so elaborate, &c. &c." This 
alone tnfficiently recommends, or ought to recommend, Rnnge's work, whirh 

• Mnit clraTiire to Hf, Wood* dliinliwt Ibit f-strnordlMry »rchlt««turs) mooDinvnt si 
once, by in«Telf Hiuriag oi lliat "It (ios*ri>r( llltir Intereat ai bd object Of arrtlltct- 
lure" 1 1— aitliovgh II la an edUlce of most slagulw cbarmcter. 
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u far u we are aware, is the firit publication that preaenti as with ipeci- 
mena of brickwork ai it was formerl>' practised in Italy. 

Did we previousir doubt it, we ihould ho convinced by these exampln 
that brickwork, combined with moulded bricki and terra-cotta ornament], it 
•usceptible of a high degree of embellishment, and readily atfords great di- 
Tersity of combinationi. But we are prejudiced againit it by the iloTeoly 
eoarteneis of our modern bricks, which are only uaed for ordinary buildings, 
or else intended to be concealed by ashlar facing. Thanks to acts of parlia- 
ment, which have prescribed their size and shape, ours are, as Hope observes, 
the coarsest and mast unsightly bricks ased in any country ; yet why parlia< 
ment should interfere with the fashion of bricks, more than with any other 
fashion, it puzzles us to make out. Such interference has certainly been so 
mischievous, that unless the interest now afiTected for the advancement of art 
be all make-believe and sham, such injurious restrictions ought at once to be 
repealed. 

The frontispiece, or engraved title-page, of Runge's work exhibits the por- 
tel of the church of Sta. Caterina at Bologna, a composition of such remarka- 
ble elegance and delicacy, that it is astonishing it should have escaped the 
notice of those who professedly go in quest of architectural studies. The 
next plate gives us tffo admirably profitfd cornices at Ferrara and Paenza, 
alao the part of a window and highly enriched string-course from a house at 
the latter-place ; somewhat similar decoration to which, we are informed by 
the author, has been adopted in Ihe restoration of the Klosterkirche at Ber- 
lin. A house at Bologna has furnished the subject of the two following 
plates, and although it cannot be affirmed that the building itself is by any 
means a modrl, the windows and some of the other details afford valuabJe 
hints. It is to be regretted, however, that the principal cor&icione and its 
frieze are not shown at large like some of the other parts, for if we may 
jfldge by what can be made out in the perspective view of the building, they 
are of particularly rich and elaborate design. The other plates show a 
variety of other cornices, wherein the mere arrangement of bricks of nearly 
the usutl shape is made tu produce very bold and effective mouldings for 
•uch purpose. Hardly need we add that Runge'a work deserves to meet 
with extensive encouragement in this eoantry.as one of real practical otilitj, 
and calculated to improve the character of brick buildings. 

Osten's work, on (he contrary, is more of an archicological and historical 
nature, in which respect it is a highly welcome contribution to the history of 
architecture in Lombardy and the North of Italy, from the 7th to the 14th 
century. It promises to go far towards filling up what is now an hiatus in 
the architect's library, — towards serving as a bridge across the chasm which 
separates the classic from the medieval period of the art. Lombardic archi- 
tecture has of late years obtained attention ; yet, owing to the want of ade- 
quate notices and illustrations, those who have spoken of it have not been 
able to enter into the subject so fully as they otherwise might and would 
have done. We do not know whether Ostcn intends Co give only unedited 
monuments, but even should any that have been before represented be here 
introduced, they will be more satisfactorily explained than hitherto. The 
principal monatnents contained in the two first L^/erungm of the work are 
the cathedral of S. Evasio, at Casale, blonteferrato ; the biptistery of S. 
Pietro, at Asti, and the church of S. Andrea, at Vercelli, of none of which it 
any mention at all made by either Serouz d'Agincourt, or Wieheking, Mopei 
or Woods. Both the churches are interesting, that at Vercelli more espe* 
ciatly, it being, w« are told, the work of an English architect, named firiginthe 
— at least one whom the founder, Cardinal Guala Bicchieri^ brought over 
from England, where that prelate had resided far several years. The edifice 
is further remarkable for having been completed within the short space of 
about two years, it being begun in 1219. and finished, together with the 
buildings of the adjoining convent, in 1222. It is accordingly uniform in 
idea, though it at the same time exhibits the combination of two different 
styles, for while the exterior is decidedly Lombardic, and the windows are 
very small semicircular-headed openings, the pilltira, arches, and vauUing of 
the nave are expressly in the Pointed style, and some of the arches are un- 
usually acute. The general dimensions of the plan are about 223 by lOfi 
Engliih feet, and 131 across the transept. The other church, viz. : that at 
Casale, which was begun in 741, by KingLiutprond, and consecrated as a ca- 
thedral in 1107, by Pope Paschal II,, forms externally a parallelogrom of 170 
ftct by 104 ;. but although the external form is so simple, the internal plan 
is very remarkable, the church itself, notwithstanding its moderate dimen- 
•ionst beUig divided into five compartments or tiiles» and preceded by an 



atrium or Galilee; of which latter two sections are given, bat not even 006, 
unluckily, of the body of the cburcb its^f. The baptistery at Asti is a polygon 
of 24 sides — accordingly may be classed with rotundas. It is 53 feet In ita 
external, and 46 in its internal, diameter, and 40' high to the summit in the 
centre of the plan ; although to the edge of the sloping le<m-to roof over 
the surrounding aisle, or whatever else it may be called, the height is only 17 
feet. Strikingly piquant, the architectural character of the structure arises 
almost entirely out of plan, aad its consecutive forms, independently of, and 
in this instance quite without, decoration ; wherefore, were mtirr ■ term cur" 
rent among architects, we should apply it to this building as a very appro* 
priate epithet for it, — one that goes far towards expressing a promioent 
esthetic quality in it. The edifice itself, iadeed, belongs to a dass now ex- 
tinct; nevertheless, ideas available for other purposes than the original ooe« 
may be derived from it. Were our architects occasionally to turn to such 
studies as this example at Asti, and the Abbot's Bam at Glastonbury, they 
would not give us such fantastic monstrosities as they now frequently do 
when called upon to design buildings for industrial or economical parpoMS, 
for which a medJKval style is desiderated. 

The third publication on our list, is of quite a different character from the 
other two, it being devoted to specimens of furniture and articles of nr/u, 
both of the middle-age period, and that of the Cinque-ceato and Renaissance. 
Most tastefully executed both as to drawing and colouring, it will form * 
very suitable companion: work to H. Shaw's *' Eacyclop«dla of Omameot." 
with which it agrees also in size, — at least thn difference of size is so very 
slight, that the two books may stand beside each other on the ume shelf. 
To many of our readers this, we presume, will be sufficient information aa to 
the general nature and character of this collection of " Kunatwerke." Hav* 
ing as yet only the first h^ or part before us, we cannot say which class of 
sabjecU will predominate, but the specimeaa themselves, selected from public 
and private collections at Vienna, Berlin, Dresden, Gotha, Catsel, Darm- 
stadt, and other places in Germany, will be new to this country, and will 
extend our acquaintance with mediseval art and taste. That the Utter re- 
proaches the taste of our modern fashionable pseudo.medjievalism in furni- 
ture, is tolerably evident from an oak cabinet here represented, which unites 
extreme simplicity of general form with elaborate ornamental design. If we 
compare this with modern productions calling themselves designs for "Gothic 
furniture"^-and we may mentioQ those of Heideioif, both because he is ■ 
German artist of considerable repute, and because some of them have been 
not only shown, but extolled in the Art-Union, — the latter appear imly 
coarse and barbarous extravagancies, devoid of a single principle of either 
design or composition. To say the truth, some of Herr Ileideloff 's chain are 
so preposterously absurd, that their clumsiness, inconvenience, and uaoom- 
fortableness, if not their ugUness, must deter any one from adopting them. 
Neither do we say that even such t cpccimen of furniture as the cabinet 
above-mentioned, is now suitable as an express model for us ; for even the 
choicest and most genuine reliquesof the kind require cnnsiderable modifica- 
tion, and ought to be regarded not u patterns, but as ttvdiet ; tod aa a 
collection of such studies, these " Kantiwerke and GerathschaAen" promia* 

to become a most valuable addition to the information we already possess 

too scanty, perhaps, in itself— reUtivc to " inrfwMa/ art" daring the tniddla 
agea. 



OF LOGARITHMS. 
By Olivek Btrnk. 

Sir— Having known for years the readiness with which yon publish any 
thing interesting In art or science, even when it is not in strict accordance 
with the avowed objects of your excellent Journal, I Uke the liberty of 
sending you a few remarks on the construction of logarithms. Indeexi, I 
know of no other periodical open to mathematical communications, partica. 
larly when the subjects require woodcuts to iUuitrate, or tymbo'lical laa- 
guage to investigate. 

Logarithms is ss powerful an agent in calcnlation aa steam is in meduD- 
ic»; with this truth before us, it is strange that few know their proper use 
or bow they are computed,— and fewer still, from the great labour attending 
the operations by any known method, attempt the catculstion of these very 
important numbers. Since the days of Napier and Briggs, logarithmolechny. 
in a practical point of view, has received but tittle improvement, while' 
logarithmic formula; have been cultivated with great success, and advan- 
tageonsly employed to abridge many analytical inquiriea in different parti of 
mathematica. However, it is also true, that some analysU have be^towrU 
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ranch time and Ubonr in letrch of t dinple tad direct mode of calculating 
logarithms, and (hoagh wholly uniucce$sful, or very nearly to, as respect^ 
Ibfl oitentible object of the ioqairy, they have been rewarded by the dia- 
eovtfy of those interesting and momentoat formulse which constitate what 
it at preient termed " the Theory of Logarithms." It is also worthy of 
remark, that Briggs, Hiilley, Sharp, Macq, and others, who brought the 
doctrine of logarithms to perfection, were not avene to arithmetical calcn> 
latioos ; bat our modem mathematicians depend by far too much on purely 
algebraical expressions, foreign' tranilationa, and mere hocus pocas opera- 
^_ tions on operatical symbols. 

^1 In an inquiry on logarithms, it is usual to pat N = any giren number, 

^" a = the base of any system, and M = the modultu of the system. Substi- 
tuting I -i- It for N, Sec, we bAve 

log. (1 + n) = M(ii-iii« + in»-J»* + |T»*-, &c., for the fun- 
dtmental expression, from which several other formalae are derived, hitherto 
naed in the computation of logarithms. But the above series is only useful 
when a is a very small fraction ; while the majority of those deduced from 

^xt, are only available in the p. ''*ess of determining logarithms from the 
combinatiooa of others. The valu*; of M, in the above series, cost Mr. 
Briggs 54 saccessive extractions of the square root, and 54 rouUiptications ; 
■ad although many ingenious contrirances have been devised to abridge the 
labour of these eitractiont, the process is at beat very tedious. 
Lagrange converted the above series into 
to 
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hf tubstituting m' for 1 -f n ; r being entirely arbitrary. This formula can 
be rendered at convergent as we please, and therefore the value of r can be 
to aasumrd, that the logarithm of any number, in, can be determined to 
• limited extent, by using only the firtt term of the series, viz. fiom the 
equation — 

log. « — rM (m' — I). 
Thit method, undoubtedly, is always applicable to the direct computation of 
a logarithm ; yet it is the same in effect as that proposed by Briggs, and is 
equally laborious, on account of the great aomber of extractions generally 
required. 

It is, perhapt, unnecessary to dwell at any great length on the difGcnltiei 
attending the computation of logarithms by a direct process, independenrly 
of other logarithms ; however, we cannot conclude these remarks without 
giving a remarkable expression, deduced by Profeuor Wallace, of Edinburgh. 
The form it this — 



log. * - -*: 
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ei w(A- — 1) 
isi which m and n are any numbers chosen at pleasure; t, always tome vtloe 
between and 1 ; and b, the given base of the system. This expression 
leaves the base unrestricted, involves no infinite quantity, and is said by some 
lo be " of great analytical elegance ;" — yet, tt is purely algebraical, and as 
to its practical utility in the actual determination of a logarithin, it is just 
at much use as any otber intelligible hieroglyphics. 

Perhaps you will allow lue to stale a fact, which you have tested* — i. e. 
tlut I have discovered a method by which the logarithin of any numhcr, to 
almost any extent, may be calculated, independently of other logarithsas, in 
a few minutes. Matbenialtcians and the curious will, 1 have no doubt, he 
obliged to you for poblishing the following results. It is weU known that 
when the diameter of a circle is one, the crrcomference is 

3 14159265358979323846264338327950289419716939937511, 
to SO placet of decimals. Now, I find the logarithm of this number to be 

M9714987269413385435I2GS288290B988736516783243B044, which ia 
* true to SO places. For the inforrattion of the general reader, it may be 
necessary to mention, that the logarithm of a number consisting of so many 
places of figures, has not been before computed to anything near this 
extent ; for, by any of the known methods, such a calculation is almost 
IBpoflsihle. From the above result, the logarithm of the area of a circle, 
nen the diameter is unify, may lie readily deduced, and is found to be 
r89508OS81366l714C3d2379049884igi282Oll&29fl5G1456>42; correct to 
the last figure. 

• rW* ha«f witocncd Mr. Byrne's faallty In c«lculallnB logmrithina without lh« us* of 
BOT Boole. It Is bigtily dMirable tbal his trsteai of calcttUUoo aboutd be nevcal«d to lbs 
pvhncl— Bd. C. S. ft A. Journal. 



With equal facility, we obtain the logarithm of the contents of a sphere, 
when the diameter is tmi'/y, to be 

i7l899862231049022I84250l4902112905376833595 7872764. 

M'- •4342944819032*18276511289189166050822943970058036666. 

July, 1847. OuvER Byrne. 



WARNER'S LONG RANGE. 
For the following calculations of the dimensions of the balloons which 
woald be required for the purposes of Mr. Warner's Long Range, we are in. 
debted to the courtesy of Sir Howard Douolas, whose scientific researches 
have to greatly tended to disabuse the public mind of errors respecting the 
resuscitation of an old project for aeronautic warfare. 

It has been already explained that Mr. Warner's apparatus conslsta of a 
balloon, from which, when it has attained a proper altitude and position, 
heavy shot or shells are to be let fall, being detached from the car by self. 
acting mechanism : these missiles derive their destructive effects from the 
velocity acquired by the action of gravity during their descent, or from the 
disruptive force of an explosive composition contained in them. 

First of all, let it be required to determine the greatest possible velocity 
which the shots will acquire. 

Falling bodies are acted on by two vertical forces during their descent — 
the accelerating force of gravity, and the retarding force of the resistance of 
the air. The former of these forces is constant at all velocities; the latter 
incrcaiet very rapidly with the velocity, and may be assumed to vary as the 
square of it. Consequently, the resistance to the progress of the balls be- 
comes greater and greater, till at last it just counterbalances the action of 
gravity : in this stage of the descent, the velocity is said to have acquired itt 
" terminal value," beyond which further acceleration it impossible. When 
once, therefore, a falling bodyhas acquired its terminal velocity, it is no longer 
aecelerated, but cootiaues its descent vrith precisely the same uniform velocity 
(onleaa new forces are brought into operation), till it reach the earth. 

Now it appears from numerous experiments, that the terminal velocity of 
a 12 lb. shot, filled with lead, (that is, the greatest vertical velocity which the 
shot can acquire by descent) it 41 96 feet in a second : and to acquire such a 
velocity the ball must fall from a height of not less than 27492 feet. These 
rcsuUs may be safely relied on, at they express the mean of a vast number of 
experiments. The terminal velocities of solid shot of various sizes differ 
considerably. As the solid contents of S|)heres vary as the cubes of their 
radii, and tbeir surfaces only as the squares of their radii, it follows that the 
larger ibe that the heavier will it be in proportion to the surface exposed to 
the air's resistance, and therefore the greater will be the terminal velocity 
For shells filled with an explosive composition the terminal velocity it lets 
than for solid shells of equal size, the former being lighter io proportion to 
the surface exposed to the resistance of Ibe air. 

If the resistatuie be taken (o vary as the surface and the square of the 
velocity coojointly (the garface varying <is the Bqiiare, and the weight as 
the cube, of Ibe radius), it may be easily shown that the terminal velocity 
varies as the root of Ibe radius. Hence, r = 178 Vd is a general esprea- 
flion fur the lerminal vHocity of ii bitll of d diameter, the ooattaat 178 
being determined by numerous experimentt. 

The doctrine of terminal velocities is beautifully illustrated io the de* 
scent of the parachute, which, afler it has attained a certain velocity, wil|| 
if properly couslructed, continue to descend uniformly, without any further 
acceleration. Another admirable illmstration is alTurdcd by falling raio, 
which, unlets retarded bj Uie air, would b« ao much accelerated at to 
destroy vegetation. 

The idea of defence of fortified places by " vertical fire" — that is, by 
tbol discharged bo at lo fall nearly vertically on the beads of the be- 
tiegers — was prumulgaled by Ibe celebrated malhematiciaD, M. Camot, 
who, however, totally overlooked the resistance of the air, aad supposed 
the shot to describe parabolas, In a Reply* to his theories, it was ahowu 
theoretically, that the retardation of shot descending vertically would 
render them all but inoperative ; and the theory waa confirmed by actual 
experimeols, uodertakea by the author for the especial purpose of tetCiog 
its accuracy. The fallowing extract details the nature and results of 
these experiment! :— 

* " Ot>srrvatli>Dt on tbe motives, errors, and tendency of H. Caroot'a prtndpies of 
defence, Bhon-lnK (he defects of lili new lyilecn of fortlQcatloa, and of the alt«r«t)un* be 
ha* proposed with a riew to Improve the defence of exUtIng places. By Colonel Sir 
Howard Douglai, Bart., K S.C. C.B. F.R S., ln>peclor.Gen«ra.l of the ft^jy^l UlllUry 
Cotlege. London : printed fur T. Eaertoo, booksellsr lo (b« Ordnaace. MUitarr Library 
WWlthaU. 1619," 
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'* A cohSorD mortar was placed 100 yardi from nx new deal targeta laid 
CD the ground, and two new wadmill tilts ipread ont near tbem, to estimate 
by the impreaiion made on them tbe force with which the balls would fall. 

The fint round waa with the uiual lln case, containing 33 four oance-balla, 
with a charge of one ounce of powder, elevation 45'^. The caic went bodily 
aboDt 130 yarda without breaklDg. 

Looie balls were theu put in over a wooden bottom. After a number of 
rounda with the abore charge and elevatioti, with different numbera of fonr- 
ounce balls, it waa atcectained ilat the coheorn would.throw 42 of them 100 
jardi, and that the apread wa*, on an average, about 10 or 12 yards. It 
naa not very eaay to bit the targeta and clotha, although they covered a 
Burfece of 774 tquare feet ; but, iu one instance, 22 balla left their mark. 
The iodcotation on the surface of the deal was so small that it could not well 
be measured — it certainly waa not more than -^ of an inch deep. A ball 
tbrovm with force from the hand appeared to make an equal impresiion. 
Tboie which struclc the wadmill tilt did not penetrate, but merely iodented 
the ground underneath. The penetration of the balls into the ground (which 
waa of the softest nature of meadow) was, on an average, 2 inches; but the 
balla thrown by hand did not penetrate so far» 

The mortar was liien elevated to 75°, and with two ooncea of powder and 
42 balls made nearly the range as before; but the spread was increased to 
about 40 yards, iio that it was difKcult to hit the surface aimed at. Several 
balli did, however, at length fall on the targets and wadmill tilts. The im- 
pression on the former was something increased, bnt still to trifling as hardly 
to be measured ; th« balls did not go through the cloth, and the penetration 
on the meadow waa only increased to about three inchea.*' 

Secondly, to determine the dimensiona of the btllooni neceuary to raiae 
the weights proposed by Mr. Warner. 

By a well-known principle of pneumatica, the weight of the balloon and 
ita appendages, when floating in the air in equilibrium, is equal to the weight 
of the air displaced. Now the density of hydrogen gas when prepared in 
large quantities for the purpose of inflation ia about '2, oi a cubic foot weighs 
*2 oa. In order to ascertain the density of the air, the diminution of baro- 
metric pressure doe to the altitude must be taken into account ; and if the 
balloon b« supposed to have attained the average altitude of 2500 feet, the 
density of the air may be taken at 109, or a cubic foot of lir weighs 1*09 oz. 

Assume the balloon to be spherical, and call its radioa r. Ita solid content 
-4 vr* -> *l8d7 xr*. 

The weight of that volume of gaa — '3 x 4*1887 x r*. 

The weight of that volume of air = 1'09 x 41887 x r*. 

The weight of 100 shells of 5001b. each- 800,000 oz. 

The weight of silk, netting, car, &o., taken for an approiimate detennina* 
tion of the sice of the ballaon,^ 73,931 oa. 

Now, aa has been Btated, the total weight raised ia the same as that of 
a volume of air equal to the capacity of the balloon, dec. Hence, neglecting 
the space occupied by the car and appendages, we have the equation 

l-09x4'1887 r'--2x 4-1887 r» + 800,000+ 73,931. 
Whence may be obtained the following results ; — 
4-1887 r* -981,945 (volume) 

r » (61-602 (rodiaa) 
4irr*= 47,68fi (surface) 

In other words, the capacity of the balloon and the quantity of gas which 

would be required to inOate it would be nearly one miilion cubic feet, the 

Lf|uantity of sUk required in its construction would \yt/orty-eight thtnuand 

tfuarefeet, and its diameter (double tbe radius) t^Me hundred and twenty- 

thrttftet. 

If instead of ascertaining the dimensions of the balloon at an altitude of 
2S00 feet, its dimensions necessary for raising the given weight just off tbe 
ground be calculated, the residta will not be materially altered. In (bis case, 
the density of the air must be taken at 1*2 (instead of I'Od), and the diame- 
ter of tbe balloon will be found to be 119 feet instead of 1*23 feet. Tbe fol- 
lowing table shows the dimensions of the balloon necessary for sustaining 
the several specified loads, and the coat of the silk icqoired in ita construc- 

tiOB. 
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* Tlia aUk of wlUcfa baUooiia fJ* »ad« Is of the b<at <iua]lty, and only S4 \whn ffMa 
BO that a cerRBpomllag l4cms« muat bt isade. 



WIOKET-GATE FOR CANAL LOCKS. 

Invented by F. C. Lowthorp, Esq., C.E., iff Ptnnti/lcania, United 
Slates. (Reported in the Franklin Journal.) 

The object of the apparatus ia to draw water rapidly from a higher level 
to a loner ; for example, to fill or empty lock chambera, or to draw off a 
canal level, mill race, or reaervoir of any kind. It i» eflecled by ao ioge* 
oiouB application of hydrostatic preasore. In the effluent aluice ia placed 
a gate, or wickel, with two leaves at right angles (o each other, having a 
crose-aeotion like the tetter L, one leaf being; longer than Ibe other. Thia 
gate works upon pivota, or a binge, at tbe angle of ioteraection of tbe two 
leavflfl, and at one aide of the sluice. The shorter leaf of the gate is of 
proper dimensions to close tbe uluice wbeo the flow of water ia not 
required. This leaf ia kept abut by the pressure of tbe head of water^ 
which prodacea no eflect opoo the longer leaf so long aa it ia admitted 
freely to both aidea ol it. 

When the sluice ia to be opened, the water ia drawn from 'one aide of 
tbe longer leaf, aad immediately tbe pressure opoa the other aide prepoa* 
derates agaiast the shorter leaf, and forces it open. Tbe opposite effect it 
produced by admitting the water to both aides of the longer leaf, when the 
pressure upon the shorter leaf again close s the aluice. Theii^e alternate 
effects are produced by two amall tarniDg wicketa at right angles to each 
other nod coupled together, which are moved aimultaueoualy by a aiogla 
lever. 

The time and effort required to manosovre the email wicketa will cer> 
tainly not be greater than ia neceaaary to work one of tbe aimple turning 
wicketa generally used in lock-gates, while tbe quantity of water diachargcd 
by Ibe aluice wilt, with tbe above proporttona, be about four-fold, and nayv 
by a variation of the relative dimenaiona of tbe parts, be even greatlj 
iocreaaed. 





TvMTure 




Fig. 1 is a plan, in which the part A is intenJt-d to represent a reservoir, 
lock-cbambtr, &c. a, d, jbowa the leaves of ibe wicket-gaie (which is 
supposed to be placed in the side wall of a lock), boU» of which are a«- 
curcd to the ahallt j, and are connected by meana of the rods, or bara, p u, 
H ia a receaa or chamber, into which tiie leaf J moves in opening tbe leaf 
Of gate a. i, o, are amall valve gates (so connected or coupled, that both 
may be turued at tbe same time, the one opening, and the other ahattiac) 
used for emptying and filling the chamber H, aod may be worked aa ahown 
in the plun and sectional viewa (figa. 1,2, 3), or otherwiao. c c ia a cbaa- 
n«l or pipe, communicating with Ibe water in the lock-chamber or reacr- 
oir A, and the chamber H, through tbe valve-gale i. j- is a graUog 
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latanded to prereot the channel e c from becoming obstructed, n n U a 
chaaiMl or pipe, commuaicating witli the chunber H, and the lower lefel, 
Ihfloaih tb* viklve^gate o. m is a man-hole in the leaf (i, for the purpoM 
of geCting mt the small vaive-gatea i, o, for repairs and other porpoees. 
fr 6 if shows the water-way communicating with the revervoir and the 
lerel below. 

Fig. 2i5a longilttdinal section of tlie plan, represented in fig. I. 



FIff. 3. 

Fig. S is a cross section of the same. 

The plaa represents the wicket-gate is closed, and tite lock, as well as 
the chamber H, full of water. When it is desired to empty the locHt, the 
ralre-gate o, communicating with the lower level, throngb the channel n n, 
is opened ; at the same time, the| vaire-gute i (which is connected with the 
same), comroanicaling with the lock-chamber, Ihrongh the pipe c e, is 
closed ; the water is thus discharged from the chamber H, and the pree* 
wan of the water acting on the larger leaf d, forces the gate or smaller 
leaf a open. The water cool&uied in the lock-chamber is then discharged 
throagfa the passage 6 6 6. 



1 



ioreotor does not propose to confine himself to the precise mode of 
CMistraolioa showo in the plan, but purposes avaiting himself of diSerent 
nsodea of coostniction to suit different localities where gates for discharg- 
iog water are used ; the principle remainiDg the same, which coDsists jiq 
Altaroately applying and relieving the pressure from one side of the larger 
leaf (Arm, or paddle) of a wicket-gate, thereby causing it to turn ooe way 
or the other, so as to force the other leaf of the gate open or shut, as may 
be desired ; botlt leaves of the (valve-gate, or) wicket-gate being secured 
lo» and made to turn on, or with, the same shaft, or axis ; the shaft beiug 
placed in a vertical, horixootal, or in any other position desired. 



EXPLOSION OP A LOCOMOTIVE ENGINE EN THE UNITED 

STATES. 

The Committee on Science and the Arts, constituted by (be Frank* 
tin Institute of the State of Pennsylvania, for the promotion of tlie 
Mechanic Arts, to whom was referred the examination into the causes 
of tbe explosion of the locomotive engine "Neversiok," upon the 
Reading railroiid, United States, on the evening of the Hth January 
last, report: — 

That they bare collected all the evidence bearing upon the subject 
which they could obtain, and have visited Reading for the purpose of 
examining the wreck of the engine ; and they d<?8ire in this place to 
return their acknowledgments to the officers of tbe Reading Kailroad 
Company, and especially to Mr. G. A. Nicolls, the superintendent, for 
their very great courtesy and kindness to the committee, in facilitating 
in every possible manner* their examinations, and pulUng them in 
possession of all information having a bearing upon the object of their 
research. Tbe fottowing is the result of their inquiries: — 
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The engine Neversink was originally built by Daldwin, and sent 
upon the road in April 1836. It then weighed 10^ tons« and had six 
wneels, two of which were drivers. Tbe engine was thoroughly re- 
newed and rebuilt by the Reading Railroad Cumpauy at their Reading 
depott in April 1846, and was changed to an engine of 19 tons, on six 
wheels, all connected drivers. 

In rebuilding it, four plates in length at tbe fire-box end of the cy- 
lindrical part of the boiler were retained, and li sheets in length were 
added at the front end of the boiler. The new Iron was five-sixteenths 
of an Inch in thickness, the old one-fourth of an inch. 

Tbe vertical part of the boiler was 51 inches in diameter; the fire* 
box w^ 39 inches long, 37 inches wide, and 44 inches high ; the 
crown was stayed with wrought iron bridge bars, and was so strong 
tliat it received no damage from the explosion. The horizontal por- 
tion of the boiler was 414 inches in diameter, and 11 ft Oin. in length 
between the tube-sheets^ Tbe smoke-box was 2 ft. 3 in. inches in 
depth ; making a total leoetb of boiler of 18 feet. There were 128 
wrought iron tubes, two incnes in internal diameter and one-eighth of 
an inch thick in tbe wall ; they bad copper ends at tbe fire-box tube 
sheets. 

There was but one fl!ifety-valve,2i tocbes in diameter, plaeed upon 
the dome \ there were four gauge-cocks, the lower one of which was 
B inches above the crown-sbeel, and the upper one about 14 inches 
above the lower. Tbe highest tube was 14 inches below the crown 
of the fire-boXf and Hi incties below the top of the cylindrical part of 
the boiler. Tbe fire surface, reduced to fire-box surface, amounted 
to 309 square feet. Tbe cylinders were 134 inches by 20. The 
driving wheela 4G inches in diameter. 

It waa a favourite engine upon tbe road, and bad run, previous to 
alteration, in April, lb46 . . 71,010 miles. 

Afterwards .. .. . 18,041 



Total 89,051 miles. 

Upon their ezamination, the committee found the horixontal part 
of tbe boiler almost completely destroyed. In this part of tbe boiler 
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the explosion bad mAnifestly originated, commencing in the older iron 
wliich remained in the hinder part of the boiler. The tubes were, for 
the most parft itili fast in the tube-«heet9, but thejr were bent outwards 
nt thfir middle, like the stare? of a b;»rrel. The sl^'am pip<*, a« it 
pnssed through the boiler, wnu coUapted, but not broken. The outer 
»hell of the boiler had been torn into fragraenUi, and the rents had ex- 
tended to the vertical part, the upper pnrtion of which h;id been en- 
tirely torn away, so as to expoif the 6re-box, which waa sound, but 
•lightly cared in on the sides. The cylindtTS were unharmed by the 
explosion, but had since been removed. The qu dity of the iron ip- 
pe.ired to the committee to be uniformly good. 

There was, therefore, nothing about the engine to indicate thai the 
Occident had occurred from defects in workmanrhip or material, oor, 
indeed, did the tremendous power which was indicated, seem coosit- 
l«»Dt with the idea of an originally defective boiler. 

The evaporative power of these heavy engines is necesiarilv very 
great. Mr. Nicolls assured the committee that the Neversink was 
capiVile of drawing a train of 89 cars, weighing, loaded, 74 tons each, 
Cequal to 637 tons,) at a speed of 12 miles per hour, (1056 feet per 
minute.) Allowing the traction to be 7j pounds per ton, (as experi- 
roeots upon this road show it to be,) this is equivalent to 153 horse 
power — requiring an evaporation of 2*55 cubic feet of water per 
minute. 

Now, by the pecultjr construction of these engines, rendered ne- 
cessary by the realricled space allowable for the boiler, when the 
water-level stood two inches above the lower cock, the steam was 
confined exclusively to the hemispherical dome above the Bre-lwx, 
the cubic content of which is rather less than ^i cubic feet, (23"8a65 
cubic feet.) The cubic content of each cylinder (13-5X20) is 1-657 
(1|) cubic feet, and, as two cylinders aredrawn.it once, the ratio of (he 
cylindrical content is as33H to 24, or more than one-eighth. When 
the water-level is at the upper gange-cock, the steam room is nine 
cubic feet, and the ratio about one-third- Now, the most recent (and 
apparently the best) authority upon the high pressure engine declares, 
after nearly 30 years of practical experience, that " the steam space 
should be at a minimum 20 times as great as the space to be filled 
with steam in the cylinder. If it can be m<ide greater, consistently 
with the other arrangements of the boiler, so much the better." This 
is, of course, inapplicable in locomotive engines. 

The reason, therefore, that these engiois will throw water from the 
■afely-valvc, and from the gauge-cocks, when the actu.d water-level 
is dangerously low — and that, in the words of Mr. Kirk, they are tick- 
lish in carrying their water, must be evident. The foaming in one of 
these engines must be incessant, and the danger of priming very great. 
The gauge-cocks, which, under the most favourable circumstances, 
'■re but indifferent indicators of the water-level, become, in this case, 
iseless, and the engine driver muil rely upon his experience of the 
engine and trust to incessant watclifulness alone, if he would avoid an 
accident. 

A very remarkable fact about this explosion is, that the stenm pipe 
passing through the upper part of the boiler, from the throttle valve 
to the cylinders, was coUapted and unbroken, as is well seen in the 
accompanying Daguerreotype portrait of the engine, taken after the 
explosion by Mr. David Monday, of Reading, and kindly lent by him 
to the committee. It is, indeed^ possible that this may have been pro- 
duced, during the explosion, by the sudden bending upwards of the 
tube, otherwise it would seem to indicate that the engine was throttled 
at the time of the explosion; an expedient which may have been re- 
sorted to for the purpose of avoiding the dampness of the steam, or to 
check the speed of the engine; but the fearful danger of which will 
be seen when it is considered that, if the steam was shut olFbut one- 
fourth, (the water being above the lower giiuge-cock,) the pressure in 
the boiler would double itself in about one minute. 

It seems useless to speculate upon thu immediate cause of this ter- 
rible accident, since the death of all upon the engine has removed the 
direct testimony of the circumstances under which it occurred. How- 
ever, it appears that the engine was under a very unusually heavy 
pressure of ateam,, and scarcely less certain that the safety valve was 
(accidently or otherwise) fastened down. Mr. Nicoll* and Mr. Kirk 
both testify lo the competency of the engine driver, who was in charge, 
and every one bears witness to his character for sobriety. That ne 
may have been deceived as to ihe height of water in the boiler is 
possible from the character of the ei>giue, aUbougb it is difficult to 
imagine how an experienced band could have neglected the indica- 
tions given by the increased pressure, as shown by the rapid running 
of the train and the sharpness of the exhaust. 

Upon the whole, it appears probable to the committee that the ex- 
plosion of the Neversink occurred in thii way: — 

That the engine was runniiig under a heavy pressure of steam, and 
Lbat| owing to the defective iudicatioDs of the gauge<cocks, the water 



in the boilers was permitted to get below the upp«r tobei^ wbieh Ihaa 
became unduly heated; tliat the rapidly increasing pressure (aMiated, 
perhaps, by .in injudicious partial closing of the throttle v •i'">^ — *«cl 
the starting of one or more of the tubes from the forwar . ^^t* 

and this sudden relief of the pressure caused a foaming in . _ , .'er, 
by which the water was thrown over the lieated tubes, nnd t>e)r^ ihvm 
rapidly evaporated, caused so instantaneous increase of tensioo, which 
the additional openings wereinconipetent to relieve, and thus produced 
the rupture of the outer shell of the boiler. This, however, is intended 
only as a plausible suggestion, and by no means as a confident affirai«- 
tion of the cause of the explosion. 

But whatever hypothesis may be adopted to explain this unfortn* 
uate accident, its investigation has forcibly called the attention of the 
committee to several matters which they believe to be of sulficieol 
prictical importance lo deserve the attention of the institute. 

First. The necessity of providing all steam engines with a second 
safety-valve, of large dimensions, regulated to the maximum preMare 
which the engine is intended to bear, and placed beyond the cootrol 
of the engine-man. It is true that this will entail upon the ovraers 
the trouble of frequent examinttiiin to maintain the efficiency of socb 
a Valve, but this trouble will be more than oompenaUed by the in- 
creased safety which will be procured by its use. 

Secondly. The uncertainly of the ordinary gauge-cocks, as indica- 
tors of the water-level ui<ler the rn ist favourable circu<nsta(ices, aotl 
the deceptive character of their indications upon the modern locomo- 
tive engines, where the amount of work to be doue and the restricted 
space which can be allowed to the boiler, necessarily confines the 
water and steam room, and renders the evaporation more tunoultuous 
than it) the larger boilers of stationary engines. 

Thirdly. The committee would suggest the inquiry whether it is 
not feasible and advisable so to construct the locomotive engine that 
explosions, if they occur at all, shaH t^tke place in such a manner as to 
be less destrucltve to human life th in they at present are. Ooe of tb" 
great recommendatiuns of the tubatar boiler, when hrst introdaced 
into use, waj this very diminished liability to do injury, by allowing « 
tubular flue, of compjrdtively :»mill siz:, to collapse, lu place uf the: 
Urge cylinders, by which the boiler W48 at once emptied of its con- 
tents. 
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Earthmrk Ta'-Ui. By Charles K. .Siblkv, C.E,, and Wj 
RLrHEKFORD, F.R.A.S. London: Longm m and Co., 1847. 
These tables are for the purpose of estimating the contents to eobi« 
yards of the earthwork of railways : they are calculiled, by the ordi- 
nary prismoidal formula, for a central width of 33 feet at slopes of 
1, i^, and 2, to 1 s heights from to GO feet, at intervals of balf-a- 
foot. 

The advantages of the t iWes are, that ther ; is nj neceasitv for a 
second calculation, as at one glance the cub.c contents of a chain in 
length are seen by merely looking for the corresponding heights of 
the respective ends of each chairv's length in the table, — the heights 
of one end being given at the bottom of the table, and the oth-r 
height on the side, and at the iutersection of the two hnu's the cubic 
contents are given. Thus, for a cutting 5 cbiio^ in length, of the 
respective heights of 

/ 0, 74, 13, llj, 3|, and 0, the contents are read off 
\ 34S, 1090, 1355, 756. IS 1 :— total, 3700 cubic yards. 
We believe these tables are the only ones that urter suoh a facility of 
calculation ; consequently, we strongly recommend them to lb.; Pro- 
fession. 

We must observe that there is another table, by which the content* 
for any other width, from 23 to 43 feet, may be ifounJ ; for this pur- 
pose, it will be requisite to have two inspections, but oo multiplica- 
tion. 

ArckUcctural MixiiM and Theorems, and Lecturt on tie EdmemtitiSi 
and Character of the jirchitect. By TaoMAS LevcATOst OA.tALJ>- 
SON, M.l.R.A. London; John Weale, 1847. 

Professor Donaldson b-ts laid the ground-work for an excellent 
book ; but iu the present edition the M txirns are too concise, and aro 
not carried out sufficiently to render them of much service to the 
student. Many of the Miximi recpiire an expbmtion atil a reason* 
iug to prove that what is set forth is true. We feel assured thtl 
Mr. Donaldson, if tie can devote the time to the work, will be enable»L 
to enlarge it in such a ra luner as to mike ii a valuable work of 
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rpferenc*, not only to tbe student, but also to the experienced ar- 
cbiteet. 

With regard to tbe Lecture which ii appended to the preient 
work, «« caB only *uy, at tbe preseDt time, tbat it is a guod aumtnarr 
to a rt'urse of lectures, but tiiere are some portions of it with wbicli 
we cannut agree; — cur reasons for differing mint be deferred to 
BOotber opportunity. 

TJk jSrt of Sktichng from Nature in Pertpecltre Simplijled by fhe 

Cojitumtincoru By GtORGE Earl, Priucipal uf ibe School of 

DfBigo, Pei-kbam. London : G. W, Mede«, 1847. 

We gave a iliort account of thi4 initrument in the Journal for 

December last (Vol. IX. p. 369). The object of tbe present work is 

lo show how tbe inairuoient Diay be used; it is extremely simple, 

•»n6 is bandied with great facility. It will be found of great service 

lo t)ie tniTeUirg student in tukitig sketches of buildings and olber 

frl^eels. 



Tile Tradtsman'» Book of Omaminlal Deaignt. — Tbe second pari 
of ibis work fully sustains its character for utility : tbe design fur an 
iron gate is exceedingly good. 
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^ RAILWAY AXLES AND SIGNALS. 

TaoiiAS Waterbocbe, of Edgeley, near Stockport, cotton manufac* 
tirer, for " michanical ImpTOVtmtjit* aypltealle to ratltcay tngimt and 
Undert, and to raihtay carrtage$ of varion* kindn." — Granted March 
JU; Enrolled Sept. 10, 1847. 

The object of the improvements is, firstly, to facilitate the passage 
of railway engines and carriages round curves, by allowing eaco wheel 
to move independently of its fellow. This is t'ffi-cled by forming one 
L.f each pair of wheels with a tung nave equal to one-half the diameter 
(•f the wheel to which il is applied, which is bored to fit tbe axle, and to 
uoik against a shoulder on tbe same ; it is to be kept in contact with 
tl.e shoulder by a washer, secured to the axle, outside the nave by a 
key ; the other wheel is fixed to the opposite end of tbe axle. Another 
method is to divide tbe axle at the centre into two parts, and fix bear* 
ing* to the lower framing of the carriage, for the purpose of support- 
tug the inner ends of tbe two parts of the axle ; by which meaos tbe 
wheels are permitted to rotate iodepeudent of each other. 

Tbe second improTeroent is fur an apparatus fur sounding signuls by 
toeaDt of compressed air; cunsistingof a force-pump for compressiog 
air into a receiver beneath the cafri»ge, from which it can be admltled, 
by tbe guard or attendant, into a railway whistle or other inalrument 
for sounding signals. 

DRESSING LACE AND FABRICS. 

John Keely, Jan., of Nottingham, dyer and lace-dresser, for *'/ot- 
f^rovtmenta in dre^aing t>rfnnh»g lace and o(Aer/otrtcs."— Granted 
December 14, 1846; Enrolled June 14, 1847. 

This invention relates lo a drrsaing for lace and other fa brief, which 
when made up, will not be liable to absorb inoiKture from the atmo- 
• ptiere, but «ill preserve their shape when exposed to tieat or damp. 
5 lb. of shellac is to be dissolved with 1 lb. of borax in 3 gallons cf hot 
wdter, or the shellac may be dissolved by other alkalies, and in diS'e- 

■ r«-nl proportions to tbe before-merti'anfd. The «olutioD of shellac 
nay be used alone, or, when tbtJUght desirable to give a greater de- 
gree of stiffness, it may be mixed with starch, gelatine, glue, or ulber 
7>Mffenir>g material, dissolved by the orciinary methods, and llieu stirred 
^vititu the solution of sbelldc while the lattt^r is at a bhuiliog heat; Ibe 
Br^iiMntity of stifTening t:»aterial added will vary according to the sliff- 
^" ti- s« required; the addition of 1 lb. of glue to a s.olul ion containing 
I lb. uf ftiiellac baa been found to answer well. The soluliun is applied 

ILy dipping the fabric therein, or spreading it upon tbe fabric ; tbe 
^uiabtng is proceeded with in tbe ordinary mdoner. 
I GAS METERS. 

Thomas Edqk, of Great Peter-street, Westminster, for **Improve- 
tm<nt» iM the tnamfacture of gaa-mtUrt." — Graiitrd Dec. 31, lb4t); 
{.rolled June 30, 1847. 
This invention relates, firilly, to tbe maoiiracluring of gas-meteri 
Vt I'latei or sh«els of iron, covered with a co<iting, nrsi of tin, and 



then a coDting of zioc, or with an alloy consisting of tin and other 
metals, to prevent or retard the destructive effects of the gas. The 
metals or alloys employed for this purpose are lin and Jiiac, as being 
found in practice to be the moi>t desirable arid efficient. Any known 
method for cuating plate-iron with these or other metals may be em- 
pb<yed. Tbe inventor lays no claim generally lo the coating or cover- 
ing of plates or sheets of iron with ^ioc and tin, or with any alloy of 
metals, us these processes form no part of bis invention whep taken 
separately. 

The second part of the invention is for forming the internal parts 
of tbe meter of tbe same or a similar kind of metal, so that no vol* 
taic action may be induced between the several parts, by constructing 
(hem v( an alloy of metals, as being most suitable, and which alloy is 
made to bear some analogy to ibe particular coating of the plates or 
sheets of iron of which llie case is constructed; and, in order to pre> 
serve the solid parts, vthicii are liable to be injuriously acted upon by 
the gas, or that come into contact with the water that becomes im* 
pregQuted with the gas that passes through the meter, tbe inventor 
coDstructs them of an alloy of metals, cuukisting principally of zinc 
and tin, the proportions of which may be varied, or other metals may 
be added, for ttie purpose of hardening the alloy. Fur the above 
purpose*, an alloy consisting of from 5U to 70 parts of zinc to from 
30 to 60 parts of tin, will be found to answer tbe object required. 



PIERS AND HARBOURS. 

Peter Borbie, of the Crescent, Minories, City, engineer, fur "Jm- 
prottmenln in the conitrtiction of pier* and harboun," Granted Dec. 
21, 1846; Enrolled June 21, ltt47. (Reported in tbe Patent Jvur- 
nat.) 

This invention relates, first, to tbe construction of piers, wher'-by 
the communication is maintained between the approach and the ves- 
sel, without tbe intervention of stairs, at nil times of tbe tide. It 
consists of a combination of a permdaeot way, a floating pier, aiHl a 
piriform connecting the two, which is hinged atone end to the per- 
manent way, and at tbe other rests on tbe barge or vessel, which rises 
and falls with the tide. For light traffic this erection is constructad 
alm(>st entirely of wuod ; the permanent way, which in the drawing 
is represented as being curved, but which may be formed according 
lo tbe nature of the approach, is iupport«?d on piles driven into the 
ground ; tbe space t>etween each set of piles leaving a clear water- 
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way. The roadway, which is of peculiar construction, is represented 
at fig. 1. Beams, a, are laid longitudinally and resting on the piles; 
at their extremities they are slightly curved tip wards and strengtliened 
by means of tension-bars, or chains, b; these chains are secured to a 
cast iron cap on each end of the beam, and support it at intermediate 
points by stretchers, c, c, e, c. Now, it will be obvious that the ten« 
(lency of weight placed on the centre of the arch will be to straighten 
and, coDsequeutly, lengthen the beam, thereby throwing the greater 
pnri of the strain on the cbain b. The barge, or floating part uf (be 
pitT, is placed between two buttresses formed of piles, one at either 
etJtl, and by them is guided in its rise or fall with the tide; and it is 
generally preferable to pJace this barge parallel to Ibe current, with- 
out regard to tbe position in which il is necessary to connect (tie 
roadway ; (his barge may be constructed of iron, wilh a wooden deck, 
or it may be wholly of wood; the inner side, on which the hinged 
platform rest-s having a greater displacement of water to compensate 
for Ibe weight thereof, atid il is furnished with water-tight bulk- 
heads for additioniil security and strength. The phttform which con- 
nects (he roadway with the douling bdrge, is constructed in a similar 
manner lo the permanent roadway, being formed of longitudinal 
beams, strengthened by tension-rods and stretchers, as t>efore de- 
scribed ; one end of these t>eatns is connected by a strong boll, [lassing 



348 



THE CIVIL ENGINEER AND ARCHITECrS JOURNAL. 



through the cast iron caps and correspoodiDg knuckles, 6xed to th e 
piles which support the extreme end of the perinanoDt way, and thus 
forming a hinge on which it rises and falla; these piles are strength- 
ened si^ewttjrs by means of struts, so as to enable the structure to 
resist the strain consequent thereon; the other end of tha platform, 
which rests on the barge, is furnished with rollers, which traverse 
rails placed in a recess formed in the side thereof, so as to bring the 
surface of the platform on a level with the deck. The flooring of 
this structure is supported from the beams by joists which, with other 
transverse fastenings, connect the whole firmly together, and it is sur- 
mounted by a railing as in other similar erections. Piers intended for 
heavier traffic, he constructs in a manner very similar to the foregoing, 
but with the several parts of a proportionate strength ; but in many 
cases, where the rise and fall of the tide is too gnjat to adroit of the 
whole of the inclination being thrown on one moveable platform, he, 
therefore, makes use of an intcrmerliate floating barge, protected by 
buttresses; this arrangement avoids the necessity of having the plat- 
form of any extraordinary length, when anv great height is to be 
attained. Instead, also, of the rollers at the end of the platform 
bearing directly on the floating barge, it rosts on a frame which is 
supported by a strong shaft laid horizontally in the direction of its 
length; this admits of a rocking motion, and, consequently, prevents 
any strain from twisting or affecting the permanent pier, to which the 
other end is affixed. In piers constructed for every description of 
heavy goods, in place of supporting it on piles, it is erected on a 
base of solid masonry, supporting cast iron pillars, on the top of 
which the longitudinal beams are placed, and the whole is finished 
in a manner proportionably strong for the aceommodalion of wagons 
and other vehicles; the platform of this pier also rests on an 
apparatus, the same as before described, for the purpose of counter- 
acting the rolling of the barge from the action of the waves. 
The floating-barge of this 
pier, supposing it to be erect- 
ed where it will be subjected 
to the action of the sea, is 
^constructed with open-ended 
tubes passing through from 
side to side, as also from the 
deck to the bottom ; this not 
onlf materially strengthens 
the barge, but allows the sea 
to break through and thereby 
partially avoids its effect. 
Having described the nature 
of bis invention as regards 
piers, he states that he is 
aware they have before been 
erected where the communica- 
tion has been eflecled by 
means of a platform, riitng 
find falling with the tide, but 
what he claims is the peculiar 
construction of low-water 
piers, adapted for all kinds of 
traffic, ana for the accommo- 
dation of all classes of vessels 
iu loading or delivering pas- 
st-ngers or goods of all kinds, 
it any state of the tide, with- 
out the intervention of stairs 
l)etween the fixed and floating 
piers, and which pier forms 
proper roadways for carriages, carts, wagons, or other vehicles, even 
of the heaviest description, coming to or going from such vessels 
lying alongside the floating-piers; and when such piers are to be 
adapted for ferrys, the floating-piers may be made of such a height 
that their decks will be level with the deck of the steamer or other 
vessel used for the ferry, so that any carri:ige or vehicle may drive 
down Ihe pier, and on board such steamer or vessel, without disen- 
g:^ging the horses, and which piers are constructed in the peculiar 
manner herein showu. The second part of this invention relates to 
the construction of a floating breakwater, for the protection of ship- 
ping in harbours, bays, estnaries, or other inlets of the sea. Fig. 2, 
represents a tramtverse vertical section of this breakwater, and fig. 3, 
an elevation of the same ; it consists of a cylindrical caisson a, of iron, 
which being rendered water-tight forms the buoyant part on which 
the whole structure is supported ; b, b, b, is a framo-work made of 
iron, attached to the caisson ; on this fr-tme-wurk a number of planks, 
e, c, c, are fixed longitudinally, which as the sea breaks through ren- 
ders it comparatively smooth on the inside. The caisson a, has a 
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number of tubes, d, d, through it, b:)th vertically and horizontally ; 
these tubes allow the sea to break through, and conseqaeotly lessen 
the effect thereon, and likewise tend considerably to strengthen it; 
at the lower part of the frame-work a ballast-chamber is placed, which 
has the requisite quantity dropped through vertical tubes, d, d ; several 
of these breakwaters may be connected together by the joints r, «, 
according to the entry of the harbour ; the whole is secured by the 
chains/,y, to a suitable anchorage in the position most desirable for 
obtaining the desired effect. He does not claim the invention of float- 
ing breakwaters of iron, or other material ; hut what he claims is the 
forming of floating breakwaters in the peculiar manner represented in 
the drawing, and as bereinbefure described. 



RAILWAY WHEELS AND BREAKS. 

Henry Gbafton, of Holborn-hiU, engineer, for •• lmprovement$ i» 
railfvai/ nhetU and aprarattu connected with ratlmay carriaga" — 
Granted January 16; £o rolled July 16, 1847. 



The improvements relate, firstly, to 
formation of wheels for railway carriages, to 
adapt them for running on different gauges. 
The annexed engraving shows the construe- 
tioQ of thu wheel with two flanges or railway 
tyres. In place of spokes, the inventor pro- 
poses to have two dished plates formed of 
corrugated iron, which are made by pressing 
the plate in a mould ; the centre to be ri vetted 
to the nave and the outer rim to the tyre 
and a cylinder of sufficient width to receive 
the two tyres — the distance regulated ac- 
cording to the different gauges. 

The second improvement is for a rail- 
way»break, consisting of a metal band placed 
between the two tyres, which by a lever is 
made to press upon the periphery of the 
wheel between the two flanges. 
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BARLOW ON ARCHES. 

(^Contiiiitfd /rvin page SIS.^ 

f RriMdrW V*"" '*' Reading of the Paper at tke tnttitution t^f Civil En- 
gimftrt : ) 

Mr CuBtrr, V'.P., s«id he frit the propofti(ionii in Ihe pnp<?r were so 
coooliioivf Ihit ih'y *thrce]y nfforded au opporliinity for remark, mticb 
Irts ^or Hjucussiiin. The sreai lofril of the coinmuaicHti:*n. auil of thf 
illu»lroii»n», WH8 Ihe ■<Upti»tion lo prai lice ; in ni«»l of the lr<'HtJ*<«» <>d 
urthe*. tlie theory liloiie wn* consiciered ; Mr. Barlnvr hud, h(iwp»cr. very 
proprfly puin'ed out the po^nibility of ron«lriiL-tin(j nrches of rertaiii form* 
and djmen ions, alridly within Ihe Iheorttical rules, so that ihey should 
•tami wrll wlone ; but ihiit when any pressure was imposed uii Ihcm, ihey 
would fail Thse were point* of greal importance, which should never 
b« lo«t tiitht of by the engineer, and demanded ooi ortly ^reat nUeu'ion lo 
Ae propo'tiotiB of ihe atrucUire. but also <o ihe qunlily of the mn(erial» 
employed, the siluaiioo. "he oatnre of Ihe foundation and uf tin* backinc 
and numerous niJier i nosideralions, la order to adapt tbe arch lo the use 
Car which it wii» iniKinJed. 

Mr S<iPWiTii agreed in the value of ibe paper. He viewed it more par- 
ti««Iarly in it» aptdlialion to the condtruciion of arches in mines, where 
•elidity and peniuni-oce were of surh impurtauce, OD account of tbe uo- 
cqaal pre«!*ure to which Ihey were sutijected. 

Mr. Rkpnel had fnde<ivoured, during Ihe reading; of the paper, and the 
rriparks of the pretedinR speaker*, to find some poiut whereon to found 
ot>9ervaiinn<i, but It wa^ very difticuU, as the author's praciical experieuoe 
appearrd lo ha«e constantly directed his theoretical lUvestiKHliuni. He 
tliouKht. h iwever. that the compresfihility and etasiiciiy of iiinlerials of 
coostrurtifin bud not been ftudicieiitly insisted upon. This did not ijeue- 
rvlly obtain enoo«h cooinderation, yet it was of great imporlan<-e to Ihe 
•lability of a siroclufr; all materials, even to granite, |io*»e»seil an amount 
of etastirjiv, and it did nol sufTlce lo have the line of (*re**ure full merely 
within Ihe mas«; it «hii>ild be ttutficientiy wiihin it to allovr fur any yield- 
ing from elasticity, without eudaogering the buildinif. 

Mr. FtiLATT obs«*rved, that the viluahio itifurmaiiun might he rendered 

available in the con-lruciiou of iho vauhs of furna< ri, the ditraliim of wliicb 

of great iin|ior(.«nce iti. the ulass mantifHclory. Il whs d-sirable thut 

erown of the arch of a ^\**i furnace abuuld be so low aa tu keep the 

it well down, and yet if It was too flat, it was soon destroyed by Ihe 

treptOfCinft action of the flnme, or elue the e»pan*iiin of the ina'erial* by the 
heat dextruycd Ihe equilibrium of die arch, and it fell. At present Ihe 
practical judgment uf (lie workinan was alone dr-iiended upon for Ihe pr4i- 
per form, nod tlie consequ* nee was, thjtl although a wi-ll-lmill furnace arcli 
luigbi la»l It years, it might oot U&t longer than 14 moutbtt. 

Mr. ImMin aaid that the ruins of ancient buitdiDRS would afTord many 
•Mkini; lesaoua of the correctness of ihe princii>le» Uid dowo in the paper. 
Nomerons exHinplea of remains of arcln-s *taoilirix wiihnut other support 
Ibaa ihe sioiiesof which they were co<iipQ»cd. migtil, he believed, be found. 
which could curmbornie the viewfl o( the author, and be recoiumeaded such 
^(■mples beiiiK siukIiI lor as illusiratioos. 

Mr R. STtii'MCNsoN wished to express his convictioo of the nseful cha- 
racter of the pnper, which, he wa)> coiiviaced. would remove many dilfii.'ul- 
ties biiherto f«-lt in enanijnmg the subject by the proceua laid iluwn hy Fro- 
fessor Monetey. wbu:<e roriiiul«. lltou>th )ti^l■ly scii-titilic, Bn>l no doubt very 
beauufol, were iiiiuli uio nbilruise fur (he use uf tbe prMCtical man. Any 
thing wliirb tended lo eluriduie these furmufce,uuc] reuder Ihe Huliject more 
(lopular. must be received with great ittlereijl by the civil enginr^er, whose 
lattoors wiiuid l>e materially facililaled by sugIi dear udMptHtimts of theory 
to practice. It would Hpi>rar, that (he [tnncipal novehy i-unsisted, in de- 
scribing by a simple proces* from Iwo given, or assumed, points, a curve 
of eqoNi hurizoMiJtl >hrust. fNlhi'g within such points in lite vounnoirs, as 
sboBid demoiisirnie Ihe stdbiliiy or in«iahilily of tiie structure. There could 
be no doubt of the value uf such a process; but he would 6u,;gest lo Mr. 
Barlow Ihe dr-iiraldeuei.:* of giving, in sumewhal mure precise aod simple 
leriTiit, Ihe nialhematiidl demunstraiiun of ihat whuh must be Universally 
admillnl in practice. He would su^geit wheiher Mosteley's term of the 
*' Ime nf f/rra»ure," as cuuira disiiaguiiibed lo tUe " line of retisloace " did 
ool c«iiivry the riiraning of the piopusitiun better thmi the term ' curre ttf 
htrizoHlui thitt.*t," li was accept 'd as perfecdy true, that, a» stiited in 
Ihe pN,>er, the iiunzuntnl force at any part of tbe curve was opposed by a 
borisoalal force uf equal amount, exerted in au oppusiiie direction, notl that 
tbe burizoitlal fori:e ur (liruiit was equal Ihruitghuiit Ihe curve, and hence 
Ibe equilibrated arch j yet (his hnd uul been hiihertu clearly and simply 
laid duMU, in such a manner a» to be practically u»ed. 

Mr. BlDDEit accorded with Mr. ^^tephensuu in his appreciatinn of tbe 
Taloe of tbe paper, lie hud seldom heard one of greaier udlily, and be 
trusted so good an ex>imii>le would be followed in the l(i»littitiaa. The 
proposed mode of describing the curve or line uf pressure, »hiiwed Ihe im- 
propriety of i-unslructing tuick arches in separate superpo^^ed rings ; the 
line woald in almost every instance, travel out of the nog m which il com- 
menced, aid in vmt>e of frat-liire. Hie rings wodd fail consecutively; btii if 
tbe arch wm« well bomled ti>);eilier throughout tta eutire depthjhe litie, or 
curve, wuuld be traced wiihia it, and it would possess the requisite sireoglb. 
Ail Ita best bnck arvhea were now buiil in that manuer witb fall baud. 



An arrh had recently been so built by Meurt. Oriasell and Pelo over the 
River t#a, with a span of 87 feet, and a rise of feet; tbe centres were 
struck within an unusually short lime after tbe arch wa«ke>ed; but it 
stood perfectly, and with *ery little subsidence. He was tempted to coo- 
aider an arch coudiructed of rectangular bricks set in a inairin of cement, 
as a benttrusseil girder, the tensioo rod* of which were represeuied by the 
abutments of the arch. Very flat arches, sacb as the Maidenhead Bridge, 
were examples of what he meanl. 

Mr. BhCHKL could not agree with Mr. Bidder's comparitoa, or wbal be 
might be pernntied lo term his amuaing theory ; on the cuntrary.be inuat 
cuntrod that there was no analogy between the arch aod a tru-sed girder. 
In the former the main force was pressure, in the latter the force eierted 
was tension ; the abutments ol the one bad to resist a horiEonlal thrust, at 
a given angle. whJbt the wing walls, under the ..ther, had to support only 
a ve.tical pressure; any tendt-ncy towards horizontal thrusi, which might 
have arisen fioni deflection of the beam or girder, w»» prevented by the 
tension ro<ls whii h connected the opposite eitremities. If ao arch could 
he cousidereil as a bent trussed girder, it must follow, that it wo.ild stand 
equaliy well whether the curve was upwards or downwards, which cer- 
iMinly did not accord with his notions of the properties of an arch. 

Mr BinDER re|ilied that bis views were misapprehended ; what he con- 
tended wa.^, that a brick arch beiug formed of rectangular pieces, set in a 
iiiatrit of cement, having great adhesive properties, upon which it in a 
great measure ilepended. it should be considered as a bomogeueous inaaa, 
assuming the nature of a curved trussed girder, the resistance of Ihe abut- 
«»e<.t« acting as the tension rods of a girder. He inu*t still contend for bit 
position, ami that the bridges of great span and small rise, erected by Mr. 
Brunei, were excellent examples of tbe coustructioo he meant. 

Mr. R. Stephenson considered that Mr. Bidder only meant to put for- 
ward 'be po-mon for the sake of argumeut. it was certain, that the arch 
and the trussed gtrdrr, being supposed to be formed of the lianie maienaUf 
the former would be Rupirarted by the resistance of the nbuti.ients to cum- 
pre.Hsion, and (be latter by the tensioo of the tie-rods ; the adhesive proper- 
ties of Ihe materials out being in either case taken into con-ideratioo. The 
arrh, per te, should always be considered as composed of separate masses, 
not set in a matrix; but combined in a certain form, the only adbesioa 
being Ihe fiiclion of the surfaces. It would be desirable if Mr. Barlow 
would give a more perfect mathematical formula for de.-'cribing tbe curve; 
the nite which he had given had too much the character of being empirical 
and of being ina<le lo dt given cases. 

Mr. W. H. Bahlow was unable lo perceive any deficiency in his d«- 
fiiiiliuo, or in Ihe metiiud by which he ascertained the curve. The line of 
thrusi, n« olilaiiied by the fonslruction given in the paper, wa» pranically 
given ill the model*. — It was not a necessary conditian of stabiitiy, ihat the 
liue uf prcsMure bliutilil intersect the surfaces of contact at right angles, it 
was snffiuieot that ih»* dir«xtioo of the pressure should meet Ihe surfitces of 
contact, wiihiu ihe iiniiimg anj^le of frK'tion. The same condition was ex- 
emplified lu a column; there the line of pressure was a vertical line, but 
(he surfaces of cuoiact of ihe stones might be inclined, without oocanioniug 
the upper part to slip, provided tbe inclioaliou was wiihin Ihe augle of 
rricLioii of the material employed. — Moailey's fonuulie, althuuxb tlieoreli- 
tally perfectly accurate, were too complicated, and involved too much ma- 
thematical knowledge for the geaerat use of practical men. — \ deep or 
thick srch contained more than one "line of pressure ;" the hue of pres- 
sure lo be dealt wtUi in practice was, in eS'ect, the centre uf a surface of 
preidure. 

Mr. R. Stcphe'^son said, that mathematicians always considered tbe lint 
of pressure to be ai right angles witb the 8iif)porting surface* ur ihe abul- 
eiieiit*. It Would appear, however, from Mr. Barlow's ex planntion, that 
ins eail of iltavriug a series of lines at right aoglen to the SHrfaces Itimugh 
given points, thus forming what might be termed ihe polygonal theory, be 
described a lurrect curve through the same given poinU. Mr. StephensoO 
citul't lint understand how the voundoir could give a line differing from the 
line uf fiirre treated of by mathematicians. 

Mr. Bbcnel said, the subject was one of great difficulty, as it embraced 
so nirtny consideraiuins ; it might, however, be thoaght, be rendered Himple, 
by coDuiilenog an anh not as composed of separate voussoirs bouml to- 
gether by cement, thus involving other principles, but as a homoneneous, 
Bud, he might altiiojt say, an elastic mass. If viewed in ih<il light, the 
pressure would be found to extend more or less over Ihe whole surface. 
The "centre line, ' or " neutral axis," might in such case receive (he de- 
Domitmiioo of the " line of pressure." If this idea were followed up, there 
vuuld be less diOiculty la explaining Ihe principles laid down by Mr. 
Barlow. 

Mr, W. H. Barlow said, that Mr. Brunei's "line of oeatral ■tie'' ex- 
pressed more nearly what he understood by the " line of pressure," ■nd 
that line described by the impingiog poiiiia of ihe curved surface of the 
voussoirs of ihe model, Mr. Barhiw tl.ouclii, that Mr. Bidder's experience, 
as to arches turned iu one entire bond, bring stronger than iho«e composed 
of septt'ate rin^s, bore out ihe deductions of tbe paper. The rings could 
nut separately contain Ihe curve of equal horizontal ihrost ; but when 
boniled they did so. An arch turned in )*eparaie rings depended too much 
on the adhesive strength of the ceni' Dt or mortar. 

Mr. CvaiTT, V P., said, it appeared to him that the whole questioa W»» 
contained ta the prupoailiua deuioustrated by Ihe model with curved 
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voussoirs, where Ibe points ofcoDlact, and consequently the curve of |>rrB< 
Eure, varied according to tbe spot wbere the pressure waa imposed. la 
practice, litis poioted out lUe neeesgity of adapltng the farm of the arch lo 
the service it was intended lo perfunu^ For instance, if the roadway uvrr 
aa arch were level, aad the pressure equal, the fracture wuii!d takti place 
by depresaion of the hauoches and the opeaini; of the exlrados of the 
crowo ; but if the roadway were curved, the pressure being thrown tipon 
tbe crown, the crown would fiilt, and openings would occur at the exlr&dos 
uf the haunches. DiiTereol calculatioos must therefore he msde fur tbe 
diflereot coDslruciions. 

Mr. G. Sncll observed, that Mr. Barlow, io his geometric contractioD of 
the line of resistance, assumed, that there were already two points found. 
Now two points in tbe line of resistance were determined, when the points 
of rupture were kcown; for, at tbe time wben rupture was abont lo take 
place, when the arch was balancing betweea staodJDK uid falliog, the line 
of resistance touched the extrailos or iotrados of the arob, at the points of 
nipt«re. One of these points of ruplare was deiermined by Ibe conditions 
of the question, tlie other (bight be delerniioed by a geometric construction, 
foondcd on the principles set forth in Moseiey's works, and which he bail 
deaoMlrated in his lectures. The process was one of approKiniation, aad 
he supposed three trials would be sufficient to detercnioc the puiot of rup- 
ture, with perfect accuracy. Tbe process would apply to all shapes of 
arches under pressure, in anydiTeclion, in any position, or of any amount; 
but Mr. Snfll would at present couline hiinseirto the simple case of an arch 
which was loaded equally oa eiiher side, and the vonssoirs of which were 
equal each to each> on either sideof the centre line. I u such a case, the one 
poiot of rupture would be at tbe crown of the arch, which would be on the 
point of turning on one of its edges, at its extrados, if the arch was abuat 
to fail by the sinking of lite crown ; and at its intrados, if it was about lo 
fail by the rising of the crown. In the first case, some stone at the 

haunches would be on tbe point of 
turning on its edge at the intrados. 
Id the second case, some stone at 
tbe hatmches would be on the point 
of turning on its edge at the extra- 
dos. He would confine himself to 
(he first of these ca8<'9, TLeu, to 
find the point of rupture, choose 
some point C (fig. l)i which was 
coo«iilered to be near the point of 
rupture, and which, in this case 
was at Ibe intrados; draw C D the 
joint of the voussoir. The arch 
being about to fail, by the t;iruiiig 
of the key-stone oo its edge at A, 
the resultant of all the forces, at that 
Ptg. I. point, must touch the curve of the 

extrados at A ; its direclioo was therefore horizontal, and was represealed 
in position and direction by the line Ae. The resultaot of the weight of 
the mass A, B, C, D, was represented in position and direction, by a vtTli- 
cal line passing through the centre of gravity. G, such as G h. Now, the 
only forces acting on the point C (in this case) were the resultant of tbe 
forces at A. and the weight of the mass A, B. d, D, and these, being re- 
presented in position and directioa respectively, by A e and (i A, which 
Intersected at (he point »i, the resultant of alt the forces acted through m ; 
it also acted at C, and therefore m C represented the resultant of all the 
forces acling at C, Now, as before stated, if C was the point of rupture, 
the hoe of resistance touched the curve of the Intrados at C, therefore a 
tangent to the line of rcsiHtance at C was also a tangent to the intrados, and 
the resullaoit of all the forces, acting oo any point in the line of resistance, 
was ID the direction of a tangent lo that line. Therefore, if C was tbe 
point of rupture, m C was a Isiigent to the line of resistance, and therefore 
m C was a tangent to the intrado.*, as in Qg. 1. If C was not the poiot of 
rupture, but if the point of rupture was above C, m C would cut Ibe in- 
trados, as in fig. 2 ; but if the point of rupture was below C, wiC would 
cut tbe intrados, aa in fig. S. 
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Mr. H. W. Barlow said, he assamed two points in order to facilitate 
the investigation. As far as practical otility was concerned, the lino of 
thrust might thus be obtained at one operation, instead ol pursuing (lie la- 
borious process necessary for determining the theoretic line of resistance ; 
indeed, excepting for tb« most regular geometric forms of th« arch, Moseley 



also adopted a tentative process. Moseiey's line of re^istaoce touched tbe 
intrados and extrados at the points of rupture. Now a practical eye could 
delect very closely which would t>e tbe point of rupture, and • curve of 
equal horizontal thrust drawn through these points, though it might not 
produce the line of resistance with mathematical accuracy, was suOicieotlj 
near it for all useful purposes. Moseiey's theory was undoubtedly vtrj] 
perfect; in fact he was the only malbefaaticiaa wbj had treated the sub- 
ject eoositteatly with its practical: requirements. Tbe difficulty iq bis 
mode of invealigalion was in those arches which did not partake of regular 
geometric forms, and lo these cases Mr. Barlow's method would be foaod 
easy of application. 

Mr. Brunel still thought, that Mr. Barlow had scarcely met the objec> 
tions which had been raised. It was true that iu practice some pomts 
might be assumed ; but it was more satisfactory to have positive roles for 
finding these points, aad assuring the mind as to the correctness of tbe 
basis of the proposition. In a very large arch, with a small rise, the line 
of presfure must be confined witbin very narrow limits, and in such a 
case a formula giving the points definitively was esseulial for inspiring 
confidence. 

Mr. \V. H. Barlow replied, that the limits which confiaed the lioe of 
resistance, depended on tbe thickoess of the arch and not on the ratio uf 
the rise to the span ; the points of rupture in onlinarj forms of arches wer« 
well known; they were at the extrados io tbe urowu, and at tbe iotrados 
in tbe haunches; there was, therefore, do difiiculty m tindrng the lioe of 
rrsistiince in these cases. If the raiod was as perfectly impressed with the 
direction of the forces in arches, as io thi; case of columns, both could be 
built with equal security. 

Mr. G. Smell slated, Ihat in all cases of equal Thickness of voussoira 
throughout, Mr. Barlow's rotes might appSy ; but if Ibo thickoess was less 
at the crown, as io the case of an arch with a keystone of limited depth, 
but of which tlie voussoirs increased towards the abutments uoUl tbej 
came to an extreme length, he did not see where Mr. Barlow could assams 
his points iu the line of resistance. 

Mr. W, H. Barlow replied, that in reference to that particular form of 
arch, it was evident many corves of equal horizontal thrust would be 
drawn within tbe ihicknens, so that it was uonecesaary to entertain the 
qaestioa ; because, if aoy one curve of equal borizoatal thrust was cooUia- 
ed, it profed that the theoretical lioe of resistance was also coolained. It 
would be observed, od referring to the paper and consulting the drawings 
and modelH, that the rules were general, and applied to e*ery form of arch 
and arrhtform structure, loaded or unloaded, and whether of equal thick- 
ness or otherwise. The model, with the rectangular voussoirs leaning to- 
gether at the apex, was sekcted as an extreme case. He wished to re- 
move an impressioo, which might have been produced, by his stating tb 
his mode of treating the subject of arches was not roaihematical as that of 
Professor Moseley ; he only alluded lo the use of geometric construction 
instead of algebraic formoln ; the principle or theory was the same in bwtb 
cases. The mlBupprehenaion as to assutning points in the curve, which 
Mr. Stephenson alluded to, as not having been sufficiently explained, arose 
from the niodilicatiun which was necessary in applying theory lo practice. 
If perfect hardness of malerials and inathematicuj, accuracy of workman- 
ship nere uttainable, tbe presstire would be traosuiiiied in the line of re- 
sistance, as laid down by Moseley, and described by Mr. Snell. On the 
other haod, if the nialeriuls were in the softest state in which it was possi- 
ble for an arch to sustain itself, the pressure would be traasmilled io that 
curve of equal horizontal thrust, which corresponded most nearly to a line 
drawn through the centre of tbe Ibickuess of the arch ; because in that 
stale of the arch, the whole available surface of the voussoirs must be act- 
ing, to support the insistent pressure; practically, therefore, the preuure 
would be transmitted io a curve of equal horizontal thrust, somewhere be« 
tween these two limits. Now, in the case of large brick arches, particu* 
larly when tbe centres were first struck, the state of (he arch approached 
that which had been just lueiJitiooed, and it was for that reasoa he K ^^ 
slated iu the paper, that m determiniug abutments for arches of large dimea- 
elona, the points p p' should be takea io the centre of the Ihickuets of the 
arch, Uioui;h the extreme limit of stability, if the materials were hard, 
would he when the points p p' nere io the theoretical tine of resistaocoM 
Assuming the points pp to be in the centre of the thickness, and makiof 
the abutments accordingly, was in eflecl iiolhiiig more than providing abut* 
mentfl of such ditnensious as should resist tlie thrust of the arch, when it 
was in (he most disadirantageaus stiite in which it was possible for it to 
exist. An arcb coustriicled with abutments only just Bufficieot to COOIain 
the iheoreticttl line of resistance, would po.<«se8S tbe same degree of stability 
as a column placed so far out of perpendicular, that a vertical line drawn 
through its centre of gravity would just fall at (be extremity of its base ; 
but au arch, with abiUments built so as to coniain llie curve of equal hori- 
xontal thrust, which accorded nearest to the centre line of its depth or 
thickness, would be under the same condition uf stability as a columa 
placed perfectly vertical. 
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CONSTRUCTION OF SEA WALLS. 
OfrinUnt of Engineert on tht Construction qf Sta WalU, rtferrtd to in 
Sir Howard Dooglas's Prole$t, given in Uai month't Journal, 

AxNEi (B).— Sir John Rennie on the Mode nf Conttnution nf the 
propoied Harbour, 

With reitard to the last important consideration, namely, the particular 
mode of coostruction, and the cost. Various plans may and have been 
proposed for this purpose, such as foundiog Ibc substructure bejow Jnw 
Mrater in caissons, and raisin;; a superstructure of perpendicular walls of 
niasonry npon them, carrying oulframe-VFotka of timber or iron, and form- 
iog walls of masonry witUin litem, filling ibe ioterior spac between the 
walla wiih chalk or concrete; another plnn consists in ibrowing down 
nasals of chalk into the open sea, and covering them wilb stone of harder 
daccription. None of these, however, appear to me applicable to the pur- 
pose, parlicnlarly for the greal outer mole ur breakwater; the only similar 
eiamplea where caiss'ons have been employed, are the memorable cases of 
Cherbourg and Shcerness, where they stgnally failed. Wooden caissons 
nod hollow circular towers, composed of brickwork, masonry, and limber 
combined, also wooden floating breakwaters, were proposed by General 
Ilcotliam to be used in the construction of the breakwater at Plymouth, 
but after being fnlly discussed, these plans were abandoned as beiu|; iunp- 
pUcable, and.lookiof; to the particular circumstances of Plymouth Suund^ 
the reasons given for the rejection of those plans were uaaDswerabli'. In 
such great and important works, where failure would be attended with 
most disastrous consequences, none bol those means which are best recog- 
nised as certain of success should be adopted. This has been amply Justi- 
fied by tlie result of the mode adopted in the construction of tbe break- 
water at Plymouth, which has completely succeeded in every respect, 
whether aa regards desif d, canBtruclion, or economy, and 1 feel convinced 
that under those circumstances, no other system would bate answered so 
wcU. Much has been said aboot (lie damage occasioned by storms dis- 
turbing the rubble ; the fact is, storms form the principal agent in conso- 
lidating tbe rubble and save manual labour, and, to use the late Mr. Reo- 
oie's words, are the best workmen. 

Ankex (C). — Mr. Geoboe Rcnkie's Report on the Harbour in Doter 

Bay, and hia Ecidmce. 
With respect to the form and construction of tbe proposed breakwater. 
Experience has proved tbe priorjples of Cherbourg, Plymouth, and 
Kingstown Breakwaters. The destruction of the cones at Cherbourg, 
«nd the fiiilure of the brirk masses at Sheernes!), are suflloient argoments 
a^inst the adoption of caissons, or other expedients. 

If such a work as is now proposed be underlaken, it should be solidly 
and properly done. The magnilude of such a work would not justify tlie 
risk of a failure ; and, without entering into tbe question of the compara- 
trra cost and eStci»ncy of diflereot systems, I have no hesitation in pro- 
oooDCJog in favour of sloping stone breakwater*, similar to that of Ply- 
■wotb ; assuming, therefore, the same pro61e or section for tbe proposed 
breakwater as that, from 1,SOO to 2,000 Kquare yards, and tbe same prices 
which that work has cost, the probubk amount will be about £3,500,lii00 ; 
in consequence of there being no good materials in tbe rictnity, they must 
be brought from elsewhere. 

Qaer. You have spoken of the experience you have had in constracting 
breakwaters, and of the observations you have made upon exisliag hreak- 
waters; you have studied fulty aUo the theory upon which the construc- 
tion of breakwaters depends with revpect to the action of tbe sea? — Arts, 
I have. 

Yon have said thai you consider upright walls not so capable of resist- 
ing the action of the sea as sloping ; do you form that opinion upon the 
well-known theorem of tbe action of fluids in motion upon planes in terms 
of their obliquity I — I do. 

And that as the obliiiuity increases theefTect upon the wall is diminished 
in a very high ratio t—\\ is. 

Do not the advocates of the upright system predicate their theory apoa 
the supposition that waves in the open deep sea have only an oscillatory 
motion, direct and indirect, but that they have no progressive motion ; that 
Ihej do not act with any propejling or percussive force upon aa erection in 
the sea ? — I believe they have that notiun. 

And that the only motion is a vertical? — Yes. 

And that, couscquently, tbe only effect that waves prodnce upon the 
wall is by Ibeir statical pressure, or weight? — I believe so. But in answer 
to that, some experiments have been recently made upon tbe horizontal 
action of waves upon flat surfaces by Mr. Alan Stevenson. Mr. Steveo- 
lOD showed me an ioatrumeut when I was in Edinburgh In June last, 
which consisted of a flat plane of a foot space, stuck upon the end of a 
rod, just like a letter balance, placed vertically to the shock of the sea. 
It bad a spring behind it, and, of course, when a wave struck it, it iudi- 
caled by the pressure against the spring tbe force of the wave. The 
KcUoa of a wave moves borizonlally, and when it strikes an object, it does 
it with tbe masi of ihe wave put im motion, multipJk-d by its velocity. 
Consequently, in order to repel thai wave, we must have a mass which 
shall tie such that its weight shall be capable of resisting tbe shock. It 
must t>e equal, boib by its adhesion and weight, lu overcome tbe shuck of 
the wave. 
Do oot you think that so far from a sloping breakwater treating the 



force (as the advocates of the upright wall state) with which the water 
rushes up, it id the force witli which the water does so rush up the plane, 
being thus permitted to espeod atid exhaust itself, which diminisihes the 
elTecl in the horizontal direction upon the structure; and thai if it were 
not so, as in the case of an upright breakwater, that force would act 
wholly like a ram upon the perpi>ndicular wall, to overthrow it? — It 
would ; if we compare it with the friction of water in waves, which I 
have found by experience to be something like a third of the pressing or 
horizontal force, I should think by the same reasoning that the force of 
waves would be diminiKbed in the same proportion, outy that the friction 
of those largo stones is much greater. I should say that tbe force by the 
great angular inclination of those stones would be dimiDitbed tu Ibe ratio 
of onehulf the momentum or impulse of the shock. 

Is it not clear, then, that so fiir from waves having wholly an up and 
down niotior* upon the face of »ni erection in the sea, so far from their 
having no force in a horizontal direction, they do come in with propelling 
and piTcussive force, which does act horizontally against the erection, 
whatcvi-r it may be, with a force which varies according to tbe slope? — I 
am quite of that opinion, and it is further confirmed by tbe forma which 
beaches take. 

The advocates of the upright breakwater do not dispute the hydraulic 
fundamental theory, that when fluids in motion iict upon a plane, the force 
of the motion opon ihephne diminishes in a high ratio in proportion to 
the angle of the plane, but they ussert that this does not apply to the by. 
draulic construction which we are considering, because there is only an up 
tiud ilown motion. Do you or do you not consider that the construction of 
breakwaters, and their proper form, doas drpend upon that hydraulic 
theorerUf aod that it would not be safe to proceed to the construction of 
any breakwater npon the isiipposition that it is not governed by those laws, 
for that there is no horizontal motion, but only a vertical pressure f — [ 
think so. 1 think that the advocates of perpeudicular walls are quite 
wrong, with all due deference of course. 

Do you think it is practicable, or would it oot be exceedingly diflicult to 
build an upright wall in the opf'O sea, io seven fathoms water' — I think 
it would be almoiit impracticable iu deep water ; I should be vt- ry sorry to 
undertake stirh a thing. 

Do you think, if undertaken, it would be safe to use any artificial or 
inferior materials, such as concrete or chalk, in any part of it ? — I do not, 
decidedly. 

Do yon know any casein which an upright wail haa been built in modern 
times in fiirh deep water as that in which we propose to erect this break- 
wttier' — I know the case of bheeroess, where the masses were sunk to 
form an upright quay wall. 

H'culd not the erection of a breakwater, perfectly upright, in the open 
sea. In Dover Bay, in seven fathoms water, be an experimental measure ? 
— It would. 

I'nder all the circumstances of tbe case, confining yourself to the prac- 
tical question, and especially considering the effect of failure, do you think 
in the oatctral roadstead and anchorage of Dover we should be Juslilied in 
mnkcug such an experiment under such circum!«tances as these 7— Ida 
oot. Of course I may be a partisan of a particular system, but I give 
you my unbiassed judgment. 

Annex (D). — Mr. William Cobitt'b Plnn for the ConstntctioH nf a 
Harbour of Ry'ugt in Doter Bay, 

The most obvious mode of construction, and puesibly after all the best, 
is that of depositing large masses of rough bard rubble stone in tbe sea, 
in the line of the iQtended work, in the same manner in which the harbour 
of Kingstown and tbe breakwater at Plymouth were constructed. Tbe 
simplest is tumbling large stones into the sea, as Plymouth Breakwater 
and Kingstown Harbour Pier ; another mode is buitdiag in water with 
large stones, by means of the diving-bell ; another by building caissons, 
filling them up partialiy, and floating them iuin their berths, and sinking 
them, and completing afterwards, eiiher in or about them. 

On tbe whole, therefore, after a most careful consideration of tlie subject, 
roy recommendation to their lordships is, to form Ihc harbour at Dover 
Bay with piers or breakwaters, constructed by depositiug tbe largest 
blorks of either granite, Portland cap stone, or limestone, or all of them aa 
may be procurable together, with all the small stoae that may be procur* 
able together, with all the small stone (hat mny arise in quarrying the 
rough blocks ; and to form the breakwaters with ciiculur heads at each of 
the entrances 300 feel in diameter, brought up from the bottom with sulid 
facings of athlar raasnory by means of tbe diving-bell after (he harbour is 
enclosed, as is now being done at Kingstown Harbour. 

QutM. W ill you have the gooiloess to slate, after such stroog expressiona 
in favour of an upright wall, why you now recommend a long slope 7 — Ana. 
The reasons I Btu(fd, (hat if in coastrucling a wall in the sea 73 feet high, 
which is the height we calculalcd upon in deep waler, we could be sure of 
all our premiset, llie thing could be done, and would be the most perfect. 
I also ittttcd, I ihink I recollect, in that report the reason I went from that 
ttud recommended another plan was, because I wihbed to recoromeiid that 
which was perfectly certain to be efl^ected with no coatingencies, and at a 
much more easily ascertained cost than a breakwater with upright facer, 
which I certainly deemed the most perfect if done, but the casualties and 
unknown circumstances attending which rendered it doubtful iu s< me 
points, and the expense of which would be greater. That io a thing i>l ra 
large aod impor(aiit consideration as this harbour is, where milliuus <>f 
iuouey, to say tbe least of it, mual be expended, to do anything effectual, 
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in my opioiaa it is belter to take that thing which we thoroDfihly iind^r- 
aldDd and know, thau lu lake a Ihiug Mhicb is in (he kaiit decree experi- 
roenlMl on such an iininrnse scale. 

You are. no doobt, aware uf the treniendous disaslera ibat at'ended the 
long (lope at HJyniouth during itii progress of roiisiruuiioa. M'Mi such 
facts a» ihe«e before «i», du you think the long tlupe can be safely Mdojjlfd 
at Dover ? — Quite bo, and fur very good reasuos. It is Dot brcause a 
casualty liappecedi from a great atorni arisini; whilst the break v^aler vvas 
boildinK there, or hecause anuther happeoed afterwards, in w hich they 
took Mp 200,000 lous of stooe, which is not a great quitniily, Ihttt we Mre 
to conclude that liie |ilun was Qot a good oQe. I believe ihui thai break- 
water was set about in an imperfect rounoer. Tlie makerii of Plymouth 
brpakwaler prided themselves upon lakitig all large stones for il, the 
breakwater conseqiieiitly wo* too hallow, and wheo a heavy sea came it 
curled over ihe surface of the breakwater, covei tog it with the waler, and 
the compressioD of the air iuaide drove up the siune^. Now, if all the 
stuff ihut was raised iu Ibe quarries, larjje aod »mall. had been pot into 
that breakwater, I do aol ihmk that that quaality of slone wuuUl have 
tuniblfii out of it; and again, when a breakwater i» fairly trimmed over, 
Had trimmed into form, there is no dilHcully in pavinf^ that with heavy 
■tones on (he edge, and giving it as perfect and smooth a fare, after a little 
lime, a* ran be, at any aogie yvu please, so that no sea can break into it at 
all. It is because the thing is imperfectly done that il is not $;uu(l. And 
with regard to casuallies happening, I am sure I do not myself suppose, 
and I do not thnk any party m rea^oa wilt suppoiw, that wc can build an 
nprigbl wall Milhout having casuallies ; things will he tumbled brnrl ovrr 
heels, and we caount work half the time, or sometimes a quarter of ihe 
tini»!. We must have the benefit of experience in a greui work of ibis 
kind ; and, I think, there is not (Isat experience for an upright brciikwater 
yet to justify us iu entering upon il lu this extent in tUe bctji io&tance. 

I will usk your ultentiun to the dilTerent aspects of the two wurks, the 
Plymoiilh hreakwner iitid that pruposcd at Dover. What will be tlic 
effect ot ilii striking in that way upou Ibose louse gtooes ; will it throw 
them iitlii ihe passage? — 1 would hn^c none come out. But in compleiing 
the end of the rubble, if Ihere were a thousand alonrs dri%en uiii lliey 
would be taken out, and it would be cleared out again in conipleling (he 
ends with the diving bell, exactly as they are now cotupletiog ihe wults of 
Kingstown harbour. 

You are aware that at Plvmoulh the entraocea of the breakwater are at 
each end, but at Dover ihe entrances niusl be directly through the slnpp^? 
— lixactly so. So il is at Kiogsiown harbour; and though llie »ras lliere 
are uol equal to those at Plymouth Sound, Ihey are al limes unroinmouly 
heavy seas, a&d I have seen a perfectly clear passage in the seveo or eight 
fathom w«|«r. There is no dilliciiUy about ibat. 

Without going iaio thequcfrtiun of the principle of the actiou of waves 
on upright faces or slopes, you thiak thai lo build an upright wall in 
Dover Buy lu ibe open sea, iu seven faUioms a< low water, exposed to ihe 
action of currents ao<l tides. Would be altugelfaer a ?ery diRicull under- 
taking? — Upon any plun xvbatever. 

And having bestowed upon Ibis important queslioQ all the science and 
all the alteotiou which you liave devoted to it, and wilhall your experi- 
ence, you omte at length to Ihis practical coiicluiHion, Ihal ttpoii ihe whole, 
after Ihe uiusl cureful consideratuui of ibe subject, your recorauieiidalion 
would be to form the harbour at Dover liny by depositmg bloi ks ur luassieB 
of stone, as shown in the plan which accompanies yuur report, using the 
largest blacks either of grHnite, Portland stotie, ur limesione, so as lo form 
a aection, having a loig fore-slope ? — I do; but I nut only do that, I give 
a statement al the same lime of the dinientiioiis of the thing, the quaiiltiy 
measured, and show what addition it would make in the cust of Ihu whole, 
and what saving otighl be made by using other materials in its coaslruo- 
tion. 

Then you think Ihat any attempt lo erect an upright wall from iJjb bot- 
tom in Dover Bay, at the depth of seven falhovis at low water, »nil lu form 
Ibat wall of blocks uf concrete, or any other urtiHcial material would par- 
ftake Terjr considerably of an cxperiminlal undertttking? — Quite so. 

And lhat we should not be iHstided in reromtnendiiig or approving any- 
thing which is of an expenmeutal character for tliis aaiioutirwork f — I 
think there would be great danger in underlaking a woik of that kind 
upon an experiiiieutal or new plan. We are not sufficiently experienced 
beforehand, having no previous kttowledge. Tb<-)e are very weeks in the 
year in which it is al aU cumforlable, being oif Dover one mile or two 
miles at sea. It is hD bliud wuik ui (ha bottom of the sva. People may 
think Ibat they can put those duwu with scaffoldings, bul what is lo be 
done at 72 feel deep, with a diving bell,^ in the open »ea, ia very difficult 
to lay. 

Amhex {£).— Mr. Alak Stfvcnson's vlH«irfr« to Questions propoted 

to him on the Mode vf Couatniction, 
Vou are considered to have bestowed much study and observation, and 
to have great practical expenente as to the aclion of waves on erections in 
.(h6 sea?— I hare had cuusideruble experience in Ihe erection of works 
fAsposed to Ihe action of the sea. in piers, light-huuses, huibours, and bea- 
teoDS ; and I believe I have enjoyed good oppurtuuilies, more especially at 
fihe Skerry vore ICocks, of observing the action of the waves. 

All my experience, observation, and consideration, lead me lo believe 
that a sloping iMce i^i betU^r ciileulated to resist the action of Ihe waves 
than a perpendicular one. and the force expended against ihe perpendicu- 
lar plaae seema by coooealratioo lo become more ioteosei fur tbe aeu riae 




to a grealer height than th )«e which strike a sloping face. Such aa 
opinion is in accordance with the phenontena which characterise aliooal 
exery pitrt ol the cousi, where it is fottnd lh>it the anitle of ihe shore 
varies wiiU Ihe force of ihe wnves. 1 cannot imagine Ihal Ihe waves of 
•he sea exert no percussive energy, when 1 ob-erve iheir power in fort log 
forward a vessel which liii<; neither wiud nor tide lo bi-lj* her. or a vessel 
at anchor, nn effect which I hove 'elt in 13 and 18 lulhoms waler; or whea 
I consider Ihe height to which spray rises in deep water by •Irikiog a 
vessel ut aiicUiir. 

Thtit waves diiven in by gales of niod are destitute of percussive effect 
I ruiiimt conceive to be possible. 

The force of the waves will be greatly diminished when they act 
obliquely on a slopioK surface. From the effecl of the slope lo increase 
ihe surface of the wall apposed to a given perpendicular surface of lb« 
wave, the energy of ihe wave wi)l necessarily be decreased in pruporiioa 
as Ihe impingHig panicles are spread over a greater surface. Hut lb« 
force of impact thus diminiitlied in Ihe ratio of ihe sine of the inrliaatiun 
of the surface lo ihe direction of (ho duid'ii motion, must, in onler to esU- 
mute iis tendency to displace the wall horizoulalty he re»ul%ed, tirnl, per* 
pendicuhirly to the surface, and ftgain in a horizontal direction, so aa to 
be thus fiiiully dimiaishrd in the nilio of (he cube of Ihe sine uf ibe iocli- 
naliun uf ihe surface of the wall lu the direclu^n of ihe wave. Kxpcri- 
memts upon the acliun of fluids or surfaces conlirm the view thus Iheureti* 
cull) ussiunied. 

1 caiioot perceive any material difference, io so far as Ihe result is con- 
cerned, between the case of the bieakiug wave and Ihal of an unbroken 
wave, except that I sbuuld expect i.iore force in an unhiokeo wave which 
has nut encountered an obstacle. Admitting lhat both ha^e an onward 
movement (which I lake lo be the case wiib all waves which are acted on 
by the wind), it would appear lo me that Ihe diiettiou of the force id a 
broken wave must be more diffused in differeul directions, and would Uiua 
seem Ut possess less of a *' ram-ltkfi power." 

M hat do you ihiikk o< the theory which assumes lhat waves have no 
other action ihnn 8l<j1icHl pressure upon a perfrclly upright wall, althougb 
it isadiuitied that waves iu a broken or breaking stale have a percusaiva 
force, which an upright plane is not go capable of resisting as a slope, 
ai Cording lo Ibe well-knowD hydraulic theorem to which 1 have adverted f 
— My opinion of lhat (beury is liiat it is uol sound, and 1 found my coo- 
ciu&ion on observation, and oa reasooing^ wbtch bulh conduct me to Iba 
same result. 

How ran ihr hydraulic action or percussion of the wave, in the direc- 
lion of lis motion, caase when it comes in cuntarl with Ihe wall, and 
become hydrostatic pressure, wilkoul acting by mipacl on Ibe wall which 
slops thai molioo, and which cousequeotly, if il stands, resists that im- 
pulse?—! see uo reason, aa olaietl in the lust answer, for supposing that 
ihe purely vertical or umlulalory movetiieitl, which the aiiove theory 
ascribes lo all unbroken waves, Khimld »o( produce, in Ibe process u( iu 
neutralization by a vertical wall, effects Similar in kind lo (hune proiluced 
by its neulralization by an inclined place. In both eases the uodulatiuu 
is checked ; and whether this is dune by reflecting ihe vertical or undula- 
lory Hiotiun iu one direcliou or aauther, seetits in do way lu change ihe 
measure of tlte whole shuck, which such a coacuseiuo «ud final exiincltoa 
of ihe force seems to imply. 

Are you aware of any case io which a perfectly upright wall has 

beew b nil in the open sea, in a depth of seven or eight ruhoms ? I never 

heard of aoy upright wall being built in any such depth as seven or eight 
fdlhums. 

Wiittid not such a mode of con^troclion, applied to Dover Bay, ba 
eSi-enliuliy an experimental measure ?— Certainly, su far as my experienca 

What is your opinion of the diflficulty, facility, or practicability of 
building an uprig^il wall in ihe open sea in such a depth of water? and 
how sliuuid )ou proceed lo execute Koch a work.' — 1 should coogider 
building uo upnght wall fniui ihe bottom in seven or eiRhi futlionis iu an 
open sedway, Jike thut at Dover, as a work of tlie utmost ddliculiy if oot 
indeed wholly impraLticHUet 

Are jou prepared, as a practical and experiencc<I engineer, lo recom- 
mend ih^l suth an experimeoUl luotle of construction should be tried lo 
Buth a place, oti such a scale, al an etiormous cost, and for such penuaoent 
nalunial objetts as tliiise lo which these proceedings relate T— So far from 
recoinrueiidiug Ihe trial of such a Woik, I should huiutdy, but decidedly 
dissuade ilie government from such an alleinpt, whtcli I am sure wutild 
end in failure. 

What, upon Ihe whole then, is the moile of cooslruclion which you 
would propose fur executing this great work, io the most certain, solid 
and euduring manner?— I akiiig into account the lornis of the natural 
shore, and Ihe tendency of the foregoing views, I see nothing lo warrant a 
departure, in any materia) degree, from tbe exisliog practice of engineer* 
iu the construction of break waters. 

W bai js your opinion of the action of the wave upon a perpendicular 
wnlt, with a smiHith surface iu deep water ?^I cannol conceive that iha 
unbroken waves caused by wind have less percussive force than when they 
are broken and diffused ; I must conclude lhat Ihe sudden check of thu 
force by a vertical barrier will produce a gf eater single etlect Ihao tba 
gradual expenditure of force over a larger space cnuaed by meeimg Uia 
successive surfaces presented by a sloping wall. Ihe tendency, lberefof« 
appears lo me lo be toward* a more certain and rapid destructioo of tha 
vertical barrier than of the alopiog one. The desiniclion of tbe alopiaf 
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hrr«kwaiera mav etrber prove that the slopes were not tuSictenlljr grraf, 
or thai the niati^rials cnmposint; them have bcfo ill aatemhl^d. so a> to 
CAilse vtciiitira briwrpn ihr Mones, or, which ia pprbaps Ib^ most coointon 
CJMSe of lailurr. ihe r<iun((iv(»on of thp glacis bus not l>ern Initl at a law 
eaoatb lpv«t, or, lihally, ihnttfiey have ciol been paved with sioD'^f of suf- 
ficieiil welf;hl nor iiiiiird to eneh other with ihe care neceiKary In 
rsriude the action of tUe Mater, which leods to reinuve Ibis descrtplioD of 
patinR. 

The ansloftjr between the Datura! heach campofted uf loose malerials and 
tb* fare of « brrnkvrnter 's not compJciF, becaute the malerials wilh which 
ft breitk thaler is lo be pated may not only be larger Ihao Ihuse whicb play 
•bpul uo a natural sh<»rc. but may have ibe additional advantage of hein;; 
earcfull> ■ssemhlrd and uiiil<-d ingelher. AKain, it rauul be remnTk.-d 
that arldiciNi Wort<« arc (<i|io«ed lo greater ri«k from casualties than Ihe 
Dftiural tM'achen, from the ft>l|iiwin<^ reasons : First, berause the choice of 
their positiiin is loo ofieii pmpiricHl in so fat as their stabdily ir concerned, 
Nnd is primitrilv nn<l sometinies utmost solely deterntined, wilh reference 
til their fimes* to profloce ao efTfCt in stilliiip; n basin or harboar, wilh only 
A «ec> mlary regard to the ri>kH of injury which they mny eocoonler. And, 
•ecood, because, from niniivea of economy, such tirlificial works, so fur 
from ba«ioie slopes jfrenier than those of the neiithbuurint beaches nre 
KeorrHlly sleeper, nn'i. as t>^fiire nnticed, are too oileo deficienl in solidity 
ami in the careful pnilcclioii of their surface by means of pjtchini;. 

From the generui tenor of the answers you have piven to >>ir HowanI 
Doaf(tBs'.< qoestioiis, >ou are of opinion ibat the unbroken wave bus per- 
casaive furre like the broken wave, and that, nf the two, yon ronsiiier ihe 
unbroken wave to have this force in a greater decree than Ihe hrnken 
Wave, will )OU be ^tfod enouf;h to stale how you account, therefore, for 
these facts on your theory f — I am of opinion Ibitt ao unbroken w«ve has 
percussive force like a broken wave, and prubahty in a greater degree, 
becBute it has not suKiuined the same check or relHrdaliuo. I believe that 
all waves, except the great tide WMve, have aa onwurd motion, beranse I 
koow of no caus4^ ron&tMOlty in operatiaa which 't» capable of pmdut ifi|^ 
waves but the wind, and this agent, it appears to me, must of iircessity 
UBpr>'Ss upon Ibe waves some decree of onward motion. From all my 
eiperience 1 have invariably found Ibdt ibe s«-a broke eently and plnyfuUy 
on all the sliipiOK walls, while it broke wilh a loud noise on the plumb 
walla, and raised the spray in some cases to the height of 30 feet and up- 
wards. In striking against (his perpendicular face Ihe succeasive waves 
make a sound suiiilar lu that of a great gun at a distance, carrying some- 
tinea witn them targe pieces of stone which, falling on a lighthouse roof, 
occasionally danmge it; ibongh at the distance of 240 yards froui the face 
g# Ibe ruck. 

There is do analogy between the case of a pile which permlls the sea to 
past round it fieel) , and that of a continuous wall which, checks ila pro- 
gress and opposes a long front of lesistance. The mere circumfttuoce of 
the inshore piles being mure injured than the outer ones, appears to Die 
not ver> relevant lu ihe suiject under cunstderation. 

As to the circumslance of the piles which were braced being more in- 
jured ihan (hose whidi were unbraced, lhi» only proves that from Ihe 
Bano r io Mbich (he braces were applied, Ihey odi-red more resistance to 
the wave than was ronipensatrd fur by Ibe additional supporl derived from 
them. 1 have sudicieittly Hhnwo that it ie possible to explain Ihe various 
dream&tances adduced by Colonel Aldersua on the view which 1 hare 
tahei ot the percussive nature uf all waves with which we have lo do io 
tk« fortiiatioD of breakwaters. 

Ia niy own mind 1 have no doubt that ocean waves are not purely 
Oteillalory, but that all waves have an onward motion, and poiisesB per- 
Cttseive force. and my humble t-onvicliuo is, that the first altempl on a large 
scule to check the force of the waves in deep water, by tneaus of a verli* 
cal wall, will prove a bignal failure, and that a force will be developed by 
the collision of the wave wilh the wall, whose aniuunt will be found to 
sttrpaaa anything wbich baa bitherto beeo experienced on the face of a 
sloping breakwater. 

1 caiinut look upon Ihe works at Plymouth, Kingstown, and Cherbourg, 
each of which I have visited, as any longer merely experimental. Such 
works, may, on Ibe whole, be considered as salisfaclory as the nature of 
thecircunisiances will permit. 

Do you iliiiik it iinpossible to conslrnct a breakwater at Dover in siich 
a manner, and by suci) nielhuds, as would give it practically a munotithJc 
character, and render it capable of resistiiig the fuixe of the sea in Ihe 
same manner as an upright ctifT? — I have already expressed my belief 
■ hat Ihe waves have an onward motion, and that Ibis mutioo would be con- 
tinued until checked and thrown back by the aclino of the wall. The 
vrall therefore must reverse Ihe movement and annihiiale (be force on ila 
onward course, lod seems consequently obnoxious to sustain ibe linal effort 
of the waves. I cannot see how in such a case any pari uf the water can 
be cooflidered as at rest, and thus operutiug as a non-conductor of tbe 
furce ; aad the facts alluded to in my former answers, wliiach I have myself 
ob«er«e<l. as to tbe action of waves agaiuil citfls, seetu fully lo coaoborate 
■y view a. 

Apni-X (F}.— Itfr, William Stuart, Superintendent of the Plymonlh 
Brenkuater, on the Mude <{/ Con»lructuin. 

I have been employed at the breakwater from the commencement of the 
work in IHll ; but as 8U|ieriiile»(leiit only since IB20. 

Tbe alupe, as left by ihe sea, from low water upwards, was about 5 feel 
hortwnliil lo 1 fooi perpeudiculari and in tome pUoea rather mure. 
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Messrs. Chapman, Jessop. and Rennie ((he la(c Mr. John Rennie), engi- 
neers, wt-re called in to n-porl ; and it was thereupon dcleruiined. in April 
\Vttb. that a breakwater should be formed regularly from the level of low- 
water spring-tides, with a casing of rough squared blocks of granite aod 
Itmestone, commencing on ihe ext>>nor; or south etope, with a slope of 9 to 
t. as the sea had left it; and on the iuner, or north side, wilh a slope of 
2 to 1. 

What was Ihe object of increasing the breadth at tbe topT — To add lo 
the stability of tbe breakwater. 

Do you attribute the damages yon have stated io Ihe years alluded to, 
to the f<»rin and shape of the birakwatcr, and to Ihe want of fiUiog up the 
interstices? — I a the first gales I nttrtbuted Ihe daroaKes to the fact that 
we had not length enough uf furoiihure, or of extension lu seaward. 

Not slope euuugli ? — Nut slope enough. 

What was the abjection you had Itj the more upright slope? — T was con- 
vinced it cijuld «»ot Hiund ; and my belief was afterwards cor>(irnied by the 
actual failure of a solid part of the breakwater, which bad been butit on 
this plan, and also by the failure of a part of Staden Pier itself, 
which had never to encounter anything like <o severe a test as the break- 
water. 

Do you (hink if Ihe breakwater had bi'en constructed in any other form, 
for instance, if it had been either wholly upright from Ihe bottom of tbe 
•ea, or upright from about low water mark, Ibut sulIi a breakwater would 
have had power to resist the force uf the sea which overturned that large 
portion of ii which you have mentionrd f — I think not. 

I)ii >i)u ihiink that oblique plitnes of breakwaters, buitt in the sea, are 
better CHlculnied lo re*i8t the force of lite «iea in ibe direction of motion 
than any upright wurk ? — [ do, decidc-dly. 

Having said you prefer a sloping; brt-akwater, as best able to resist the 
force of the sea, you further stuXe, from your own experience, you think 
tbe long slope of 5 to I is that wbich is most likely lo remain in a state of 
atabibty ?— I do. 

I would beiiin by (browing in stones and gettine the whole np to low- 
water mark, letting thrm tind their own base io the Grst instance, with 
rubble Bloiie, large and smalt tngrther, and then ibal w(»«ild become a pfu- 
tectiiin, and the sea would level down and you could then add to it 
again. 

Was any part of it ever made nprighlT— Never. 

So thai the uprigbl building was never tried 7 — Never. 

Awwtx (G).— Mr. J. M. Reiodcl, om the Mwit tj Ccnttnuthn, aiU 
Eridenct. 

To construet a breakwater in si!\en fathoms water i», I apprehend, a 
very foruiulMble umlrftaking, especially if any of the ingenious coulriv- 
ances of cats^ions and inachineit of that kind are lu be resoried to, I doubt 
•try much, if a break waier is to be coni^truuted in seven ftiiboina water, 
whether (he only safe plan would nut be to deposit In ihe usual way from 
vesitels (if it is n detac bed breakwater, or fioui a railway, vf it is a break- 
wati-r connected with the shore, and the shure produces suitable mate- 
rials), a mass of stnne up to within, Ba>, two or three feet of low water ; 
and above iliat lo ronsiriicl p<>rpeodicular walls of the kind referred to in 
Col. .looes's letter of sugge^liuus. 

Cuusidernble doubt being emerlaineJ as (o the slopes, and particularly 
the sea slope of a breakwater, us least likely to be damaged by the aclioo 
of the waves, you are lequesled to slate, un reading Cul. Jones's paper 
upon (his importitnt stibji-cl, your opiniow upon it? — I think Col. Jones 
woulil be very likely lo fall into the same error in universally applying 
perpendicularly sided breakwaters as other engineers have been of uni- 
versally employing sloping ones. I Ihink if Ibe stones were thrown in aod 
allowed to form their own slope, that ^liipe bi-ing determined by the nature 
uf «he maleriaU op to within two or three feel of low water, and then tlie 
breMkwater raised upon that with perpendicular sides, it would be Ihe 
most ecoouiuiral plitu in iiio*( situations. I nhuuld be more disposed, if 1 
bad to build one iu »even fathoms water, lo adopt the plan I before referred 
tu : suppose 1 hnd ao unliiniied comiiiand of materials, I ehould firbl of all 
be^iu to deposit ihose muferials lo form a rough mass op to wjthin a mode- 
rate dr-pthai low water, and then wbeo 1 had bruughi my fimndaliuns up 
to that poioi at which the sea would begin to attack me, I should begin to 
attack ilie sen by building wiih a cla^s of materials that would be its mat' 
Cer. t Ihmk un upright wall in that ca<«e might b« desirable. 

In your evidence before ilje Coiuaiissiuoers last year on (he diflicully of 
construciiOK works in seven fathoms of water, you deprecate the use of 
caiasuns, and expressed doubts whether a breakwater could be cou- 
fitrucled in seven faihums water by such means; do you retain that 
opinion ? — I do. 

You say you da not know of any instance in which a breakwater, wilh 
ao upright face of the mngmtuile now contemplated, baa been constructed 
io Ihe open sea. in seven fathoms water ? — I do not. 

Then y.ju nay in anoiher pari, Ibnt if you had ao unliroiled command if 
materials, you would begin lo depusil those uiuterials ao as to form a ronjib 
mass, wiib a slope up to about low.»ater murk, ut»d upon Ibat you 
would build a aupersiructure in Ihe shape of aa upright wall f— 1 should 
do so. 

And you recommended thia combinalion of the slope for the suhstrurtura 
with an upright wall for llie Buperstruciure I — I should ao build if 1 had 
Buitahle itjati-ri^ds at hand. 

Are you Fiill of that opiniun t — I am. 

You tUted that if you had plenty of materials at your diipoial yoa 
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wonld be disposed to form the brcAkwater foundations below low-water 
mark with a slope, and above \i:ith aa uprisht wall ; was llial cs matter of 
ecooomy or aa matter of principle?— As niatler of econamy. It ia quite a 
question of llie cost. I have just finiBhed a desiRD for Holyhead Harbour; 
there, oo account <ii the facility of gctliog rough masses of stone for the 
. breakwater!!, I have proposed to form them of rubble-BtoDe up to low- 
water mark, with eloping sitles. 

If the execulioQ of this work, with the brick blocks, were pressfd on so 
rapidly as to render it necessary that llioee blocl»s should be made In re- 
mote places to be shipped or otherwise transported to Dover, would not a 
great part, if not the whole, of (he ecnnnaiical advaulagc of utio^ brick 
masses instead of sione disappear?— To a cerliiin extent it wootd, but 
there is no county in England where brick earth mi»re abounds than in 
Kent. In short, I am quite satisGed that you must have the nmtcriul 
withoot briogiflg it by vessel ; it luust be brought by railway. 



ON THE ACTION OF WAVES. 

Annex (H).— Prof. Airt's Answcn to QneationM proposed to him 
on (Ac Action of Warts. 

Which form of structure is best adapted to resist the force of ihe waves, 
an upright wnll nr a breakwater tviih a slope similar to that at Plymouth? 
— In my judgmen), an upright wall. 

You have menlii»oed in a »vnrk which I ha*e read with great atlention 
and adminilion, on the theory uf waves, (hat the horizontal motion of ibe 
particles of water next the bottom, produced by waves in Ihe sea. is found 
to exlcnd to very great depths, and to occasion a gensitile tJibturhance of 
' atones aud gnnd nl the bottom, and (hat waves break o«er ridges or tboals, 
to the depth of 300 feet ? — Yes; but in these instances Ibe waves are very 
JoHR. 

Without entering on yotir theory of waves in Ihe open deep sea, and 
confinine my tguestjions to your deductions from that theory, as to the prac- 
tical tfTect of waves on ereciions in the sea, am I correct in saying yuu 
assume, that in deep water Ihe motions of the particles are oscillatory, 
that the rising and falling of liie surface of the sea depend on Ihe horixim- 
tal movements taking place alternately in Ihe same and couirary directiuua.' 
—Yes. 

That those di»plAccments arc represented by a periodical fuoction, Ihe 
sine or cosine of uit angle depending on time? — Yes. 

That this circular or elliptical mnvemenl of Jbe particles is shown to take 
place only wheo a wave is transmitted along a channel of uoifurra breadlh 
and depth ? — Yes. 

That aa the depth of water becomes leas, the waves become shorter ? — 
Yes. 

That their fronts become sleeper? — Yej. 

So that as they proceed into water of less depth, iheir faces become 
more and more perpendicular uulil they br«ak 7 — Yes. 

Thai waves in a broken state strike erections in the sett, in a manner to 
act powerfully and percuss! vely, as hydraulic rams by their momeuHim f— 
Yes; when in a broken state they act percussively, not by tlie ordinary 
hydrostatic pressure. 

Their mass and velocity give those waves that momeatnm or percussive 
force? — Yes. 

For that reason, io Ihe shallower parts of the proposed harbour, wlicre 
Ihe waves come into a depth at which, according to your theory, they 
would by breaking exert such a force npon the wnll, you would rerom- 
meod a sloping and not an upright wall? — I should. 1 think a sloping 
wall is best able to resiat the action of the water in a broken state ; and 
inasmuch as you cannot avoid the breaking of the waves, I should recom- 
mend a slope there ; bat in other parts, where you can avoid (he breaking 
of the waves, I would have a perpendicular wall. 

The waves become shorter and shorter as tbey advance, and, acquiring 
increasing tendency to break as they come into shallower water, Ihetr faces 
will b« nearly vertical, in the state just preceding the broken stale. Now, 
for the rcnsun which you assif^n for thinking a slopini; wall more capable 
ol resiftling the impact of a broken wave than an upright wall, do not you 
think that waves in heavy gales coming in with considerable velocity, and 
in that stale, would act upon an upright wall wtlh ihe percussive force due 
to their weight and velocity, and produce a more serious effect than if that 
impact were to act against a slept-? — It will not strike at all. There will 
be a great swell up and down again ; there will be nothing tike horizontal 
motion. 

The wave is proceeding ? — It becomes a stationary wave; a combination 

of a direct and a retlecled wave. Ii goes up and down agaia without 

[ breaking : it is merely an ehvalion of Ihe surFare. I have been iu cirium- 

•lances where I have had goad opportunities of observing that practically, 

and I know that ihut is the case. 

Then the muditicatiun you would propose is, that in the depth of water in 
which yoti (hitik tiie wave would dreak. you would recommend a slupe, 
and in the other part ao upright face ?— Yes. 

Io what depths, practically, would that be? I think you laid Ihe pilots 
can best answer that. You say that inasmuch as a wave does not break 
against au upright surface, it will exert no percussive force upon Ihe wall ? 
—No. It wdl exert Ihe same sort of pressure that there is against a luck- 
gale ; that is, a hydrostatic pressure. 

Equal to the weight of a colnmu of water, whose base is the surface 
preHed, and height the depth of the centre of gravity ?— Yes. 



On the Concare Face. — The coojtruclion would be exposed to tesa 
danger, if the section of the wall preneiiied to the sea a hollow curve, 
like the ba^e of Ihe Eddystone likchihuuse ; but ^tdl there would be tb« 
breaking sett searching through every ju^ol, and nothing can make square- 
stone masuury quite secure when it is exposed Io this. 



BRITISH ASSOCIATION. 

The seventeenth meeting took pUce at Oxford on Ihe 23rd Jime. whi 
Sir Robert iniglis delivered au elaborate address, which we give m ■ cou- 
deaaed lorm. 

Sir Robert Inglis's Address. 

I begin with A$tronomy. — The progrvss of astronomy during the pa>t 
year has been distinguished by adisrcovery the mo^t remarkable, perbap«. 
ever made as the result of pure inlellect exercised be/ore observatiou, — and 
deieniiiiiiiig without observatioti the existence an<l force of a planet ; which 
existence <uid wlii'h force were subsequently verified hy observation. It 
had previously been considered as the great trial and triumph of dynami- 
cal science to determine the disturbances caused by the mutual actioa uf 
'* the stars in tht-ir couri^es," even when their position and their orbits were 
f«tlly known; but it has been reserved for these diys lo reverse the pro- 
cess, and to investigate from the discordance aclunlly observed the rsisl- 
eoce and the place of the wondrous stranger which had been silently, siuce 
■Is creation, exeriing Ibis mysterious power. It was reserved for the»e 
days to track the path and Io measure the force which the great Creator 
had given to (his hitherto unknown orb among the myriads of the air. 

I am aware that Lalande, more than fifty years ago, on two nights— 
which, if he had pursued Ihe object then first disc<»vered, would have tiern 
well dislingui-ihed from the rest of the year, and would have added new 
glory Io his own name — diil observe what is now fully ascertained to have 
been the planet Neptune ; hut though I'raous hail just been added to tbme 
bright orbs which to mortal eyes for more than 2,000 years have been 
known to circle our sun, Lalande was observing before PiHzzi, Others, atid 
Harding hud added Ccrefi, Pallas, Juno, and Vesta to that number, aid 
before by those dircoveries it was proved, not only that the planeU round 
Xhs sun had passed the ntystic number of sevi-n — siuce Herschel had cuii* 
futed that ancient belief— but Ihut others might aUo remain In reward the 
patient labours of other obaervei^. He theret'ure distrusted his own eyes ; 
aitd preferred to believe (hut he had been nii»tiikeii, rather thnn that Uto 
existence and force of a new planet had been reserved for Ihe discovery i( 
this latter Bge. What his eyes saw, but wh-it hii> judgment faded to dis- 
criminate and apply, has since become a recognised fact in science. 

1 will not presume to measure Ihe claims of the two illustrious names of 
Lcverricr niid Adnms; of him, who, in midaighl workings and walchio<(«« 
discovered Ihe truth in our ovtn country, acid uf the hardly happier philo* 
sopher who whs permitted and enabled to he the tirst, after equal wiirkinf,a 
and walcbings, to proclaim the great reulity ivhich his science bad pre- 
pared and assured him Io expect. I will trust mytietf with onl)'tw<»ub* 
servations : the one my earueal hope that tlie rivalry not merely of the 
illustrious Leverrier and of my illustrious cunntrymau Adams, but of Ihe 
two great nations which they represent, France nnd England, respeotirely, 
may always be cnnined to pursuits in which victory is wilbuut woe, and 
to studies which cninrge and elevate Ihe mind, and which, if lightly di- 
rected, may produce alike glory lu Uod and good to mankind : and the 
other, my equal hope, that fur those (some of whom I trust may now bear 
me) who employ Ihe same scientific training and the same laborious indus* 
try which hav« marked the researches of Leverrier and Adams, there may 
still remain similar triumphs in the }et unpenelrated regions uf space ; and 
that — unlike Ibe greater son of a great father — they may not have to mourn 
ihal there are no more worlds to be conquered. 

It is a remarkalile fact that the seeing of Ifae planet Neptune waa effected 
Hs suddenly at lieilin by ineaDS of one of the star-maps which baa pro- 
ceeded frum an aifsociation of asironomera chieQy Germans ; such mapa 
furmiog iu themselves a sufficient illustration of the value of such Associa- 
tions as our oun, by which the labour and Ihe expense — too great, perhaps, 
for nny one individual — are supplied by Ihe combined eierlious of maoj 
kindred fullowers of science. 

It is Houther result of the circutation of these star-maps, that a new viti- 
tnr, a cqmel, can hardly be vvilhio the range of a telescope for a few hours 
wtihout bis presence being discovered and announced through Europe, 
Tbuse cumets tvdich have been of larger apparenl dimensions, or which 
hav« continued longer wilhin view, have, in cuosequeoce, for mure Uiaii 
ir,tt(>0 years been observed nilh more or less accuracy ; their orbits have 
been calculaied ; and the return of some has been determined with a pir- 
cisioo which m past ages exercised Ihe wonder uf nations;— but now, iiu- 
pruved maps of the heavens, and improved instruroenls by which the 
strangers who pass along ihoiVe heavens are observed, carry knowledge 
where conjecture lately dared not to penetrate, Jt ia not that more cooicia 
exist, as baa sometimes been said, but more are observed. 

Lord Rw^se's Telescope. 

An Englishman — a subject of this Cnited Kingdom — cannot refer to ih» 
enlarged means of astrunomicnl ohsrrvatiun enjoyed by the preavni age 
without some allustoo to the uubie Earl, Lord BuMse, and bis laoMWua- 
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derfnl teletcope. Its actual operations have breti for a time suspeodril 
by a eaaae not let* honourable to Lord Uoasa io aoutlier cimracter. They 
bare been retarded, %o far as he htmself is coDceroed, by the more ioi* 
mediate duties, which, as a magistrate, aod as a taodowuer, be owed to 
his neighbours, his tenantry, and his country, during the late awful viaita- 
tioa which has affiicted Ireland. 



Star Catalogues. 



H Tbe Catalogues of Lacaille and of the Hisloire Celeste are now before 
H tke world ; and with tbe Catalogue of oar Asjwciatioo con^jtitute a scries 
^b«^*(Mt important gifts conferred on aalronomy. 

^^^B Lo^JAR THIUSRr. 

' The Astronomer Royal has done me the hononr and the kindness, by a 

paper which I baveju^t received from liiiu, Id make mi> ilie vehicle of cum- 
Bwnicating his wisdom to you on a must important and inlereiiting discovery 
of Ibe past year : — 

•* la the lunar theory a very important step has beeo made in the course 
of the past year. When, near Ihe beginoini; of llie present century, a con- 
siderable number of the Greenwiclt lunar observations were re«luced by 
Biirg fur the purpose of obtaining elements for the coostruclion of bis Lunar 
Tables, aod generally for the comparis^in of the moon's observed plitcewilb 
Laplace's theory, it was found impossible to reconcile the theoretical with 
tlte observed places except by Ihe assumption that some slowly vnrying 
error affroted the epoch of the moon's mean loogitude. From tbe tinture 
of tk* procMS by which the errors of the elements are found, the coaclusiun 
«p<M tae existence of this peroliar error is lees subject to doubt than that 
upon any other error. So certain did it appear, that Laplaco devoted to it 
uofl entire chapter in tbe Mtcanique VfUstt, with the title ' On an ia- 
equaiity of long period by whicb the moon's mean motion appears to be 
alTected.' Guided by the general analogy of terms producing inequalities 
of loog period, he suggested as its probitble cause au inequality whose ar- 
gVBienl depends upon a com plicated combination of tbe lougtlude of tbe 
earth's perihelion, the longitude of tbe moon's perigee, the longitude of Ibe 
moon's node, and the moon's angular distaitce from the sun. But he made 
no attempt to calculate iu theoretical eiTect. He also suggested an in- 
equality depending on a possible dilfereoce in the norlheru and southern 
hemispheres of the earth. Many years elapsed before these 8Uggc»led 
theoretical inequalities were carefully examined by physical astronomers. 
At length the introJucttun of new melhiidA enabled I'oisson aud Lnbbock 
auccessfally to enter upon the ioTcstigatiuo of the theoretical values ; aod 
ibey proved that inequalities depeadioif on the argunieois euggested by 
Laplace could not have sensible values. The theory was now left ia greater 
doubt than ever; and suspicion fell even on the accuracy of the reductions 
of the observations. 

" A few years since, as is well known to members of the British Asso- 
ciation, the British Goveromcot,. at the representation of tlie Association, 
sanctioned the complete reduction, on an uuiform plan, of all Ihe observa- 
lioei of the moon made at tbe Royal Observatory of Greenwich smce tbe 
year 1750 : and the immediate supertDtendcoce of this work was under- 
laken by the Astronomer Royal. The rrductioas are now printing in all 
necessary detail ; and the press-work is at Ibis time very fur advanced. 
In lh« last summer the corrections of the elements of the moon's orbit were 
generally obtained ; aod tbe errors of epoch in particular at ditfereut times 
were found with great accuracy. These results coutirmed ihoae uf Biirg, 
SAd extended the law of ihe inequality to a much later time, In this slate 
they were exhibited by the Astronomer Royal to Prof. Hanseo of Gotha^ 
who was known to he engaged in the Luoar Theory. Prof. Hansen ira- 
ttediately undertook a search fur their theoretical causes. His perfect 
knowledge of the state of the existing theories enabled him at once to single 
oat tbe class of disiurbances produced by tbe action of Ibe planets as that 
in which the expldnalion of this inequality would probably be found, In 
tbe course of a systematic search, many inequalities of long period were 
foaod; but none of sensible magnitude. At length two were fuund, both 
produced by die disturbing force of Venus, of a uiugnilude entirely unex- 
pected. One depends upon the circnmstuace that eighteen times the mean 
anomaly of Venus diminished by sixteen times the mean anomaly of tbe 
Earth increases at very naarly the same rate as the mpun anuntaly of the 
Moon : its cu-efiicient is 27" and its period 273 years. The other depends 
npoD the circumstance, that eiglit times tbe mean anomaly of Venus in- 
creases at very nearly the same rate as thirteen times tbe mean anomaly of 
the Earth ; its co efficient is ^%" and its period 2S9 years. The combma- 
tiao of these two explains almost perfectly the error of epoch, which had 
so long beeo a subject of dillicully. The discovery of these two inequali- 
liea, whether we regard the pecularlity of their laws, the labours expended 
upon the investigations, or the perfect success of their results, must be 
regarded as the most important step made in physical astronomy for many 

Tides of the Air. — Tanoible Astro>omv. 

The doctrine of the influence of the moon and of the sun on the tides was 
■o sooner established than it became emuteatly probable that an intluence 
exerted so strongly tipon a Quid so heavy as water could not but have the 
lighter and all but imponderable fluid of air under its grai»p. I speak not 
of the inDueoce attributed to the moon io tbe popular language and belief 
«r nations ancient and modern, — of Weslera Kurope and of Central Asia, iu 
roapect to disease ; but of the direct and measurenble ioflueDce of the moon 
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' and of tbe sun in respect to tbe air. It is now clear, as Ibe result of the 
observations at St. Helena by my friend Cuf. Sabioe, that as on the waters, 
so on tbe atmosphere there is a corresponding influence exerted by the same 
causes. There are tides iu the air as io the sea ; the extent is of course 
determinable only by the most careful observation!* with the most delicate 
instruments ; since tbe minuteness of the effect, both io itself and in com- 
parison with the disturbances which are occasioned in the equilibrium of 
tbe atmosphere from other causes, must always present great difliculty in 
tbe way of ascertaiaiog the truth— aod bad, in fact, till Col. Sabine's rv- 
searches, prevenied any decisive testimony of the fact being obtained by 
direct ioformmion. But th«r hourly observations of the barometer, made 
fur some years past at the Meteorological aud Magnetical Ubservatury at 
St Helena, have now placed beyond a doubt the existence of a lunar atmo- 
spheric tide. It appears that in each day the barometer at St. Helena 
stands, on uo average, four thousandths uf an inch hi»;ber at the two periods 
when Ihe moon is ou the meridiau utmve or below the pole than when she 
is six hours distant from the meridian on either side j the progression be- 
tween this maximum and minimum being moreover coniiooous aod unin- 
terrupted : — thus furnishing a new element in the attainment of physical 
truth ; and, to quote the expression of a distinguished foreigner now pre- 
sent, which he uttered in my own housr, when the subject was mentioned, 
" We are tltus making ttstroaomical observations with the barometer" — 
that is, wc are reasoning from the posiliun of the mercury io a barometer, 
which we can touch, as lo tbo position of tbe heavenly bodies which, un- 
seen by us, are influencing its visible fall and rise. " ll is no exaggeration 
to say," — aod here I use the words of nty friend, the Rev. Dr. Robinson,— 
** ibut we could even, if our satellite were incapable of reflecliog light, 
have determine<l its existence, nay, more, bare approximated to its eccen- 
tricity and period." 

Animal Electricity. 

In Physiology, the most remarkable of Itie discoveries, or rather im- 
provements of previous discoveries, which the past year has seen, is, per* 
iiapsi, that connected with the labours of the distinguished Tuscan pUiloso* 
pher, Matteucci. I refer in (bis instance lo his experiments on the geoe 
ration of electric currents by muscular conlracliuo in the living body. This 
subject he has rontinned to pursue ; and, by the happy combiuatiou of tbe 
rigorous methods of physical experiment with the ordinary course of phy- 
siological research. Prof. Matteucci has fully established the important 
fact of the existence of an electrical current — fttebSe, indeed, and such as 
could only be made manifest by his own delicaie galvauoscope — between 
the deep aod tbe superflcial parls of a muscle. .Such electric currrnts 
pervade every tnuscle in every species of auitual which has been the sub. 
ject of experiment ; aod may, therefore, be inferred to be a general pheno- 
menon of living bodies. Even after life has been extinguished by violence, 
these currents continue for a short time ; but they cease more speedily in 
the muscles of the warm-blooded thau io tho>.e of the cold-btuoded animals. 

Tbe delicate experiments of Mutteucci on tbe torpedo agree with thos^^ 
made by oor own Faraday upon (be Gymnotua tteclricui, lu proving that 
the shocks rommuiucuted by those tishes are due to electric currents gene- 
rated by peculiar electric organs, which owe their most immediate and 
powerful stimulus to tbo action of tbe nerves. — Io both species uf hsbes 
the electricity generated by tbe action uf Ibeir peculiar organised batteries 
— besidei its benumbing and stuaning ctTects oti living animals, — renders 
the needle magnetic, decomposes chemical compounds, emits Ibe spark, 
aod, in short, exercises all the other known power.4 of the ordinary electri- 
city developed io inorganic matter or by the arlilictal apparatus of the La- 
boratory. 

Etkcrization. 

This is the subject of the influence of the vapour of ether on the human 
frame— H discovi-ry of the last year, and one the value of which in diminish- 
ing human pain has beeo experienced iu countless instances, iu every 
variety of disease, and especially during the performance of trying and 
of^en agonising operations. Several experimeuis on the tracts and nerve 
roots appropriated respectively to the funclioas of sensaliuu uud volition 
have been resumed and repeated in cuuaexion with this uew agency ou the 
nervous system. Messrs. Flourens and Longet have shown that the sen- 
satiooal fuBClions are first allV-cted, and are completely, though ti-mpurarily, 
suspended under the operation of the vapour ot ether; ibeo the mental or 
cerebral powers; and, Unally, the motor and excito-motor forces are abro- 
gated, ft would seem that the stimulus of ether applied so largely or coo- 
tinuously as to produce that cflect is full of danger — and that weak consti- 
tutions ore sometimes unable to rally and recover from it ; but ibat when 
the infiuence is allowed lo extend no further thau to Ihe suspensioo of sen- 
sation, tbe recovery is as a general rule complete. 

MiCROSCOHISV. 

Io no department of the science of organiKed bodies has the progress 
been greater or more assured than io that which relates to tbe micruscoptc 
structure of the coastitueni tissues of animal bcdtes, both in their healthy 
and in their morbid states; and Ibis progress is specially marked in litis 
corintry during tbe period wbiub has elapsed sinte the comraunicalion to 
the Uritisb Association by Professnr Owen of his rese^rcbes into tbe inti- 
mate structure of receot and fossil teeth. 

The resull of these researches having demonstrated the constancy of well 
defined and clearly appreciable characters lo Ihe dental tissues of each 
species of animal, (by which characters such species could be drterfflined, 
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in miiny insUncpg, by the eiamioatioD of a fragment of a tooth.) other ob- 
•err«ra have br«ii alimuUted to pur«ue the tame iniuule ioquiries iotuthe 
diTersities of airuclure of the tiasues of other orfcann. Such iuqiiiries, fur 
example. hu«e been most alily and succecafully pursued by Or. (.'arpeoler, 
in refeienre to the iiiicruhcopic structure uf recent ami fossil shells ; and 
the anatomist, Ihr niiltiriili»t,aiid the p>«)iroi]'olui{i-il nre alike inili-bied to ihe 
xeal and (he skill oflhat eiiiiueut physiulugift : while, in anuiiter arnse, all 
■re indebted to the liritish AsBociaiiuo fur aiding and stimuluttng his in* 
qairie#, and fur the illualrations wuh whirh Ihe publiratioa of Or. C»r- 
peoter'a Report has been accoaipanied ia the TranjiactiuD» of th« Associa- 
tion. 

Capii-Uarv Attraction.— Motion of Fh'ids jn Tcbes. 

The hairs of the diifereat mammnllMn animaU oflVr to the microftcopical 
Boatomist a field uf observmiow a3 richly and renMrliHbly dfveluped aa the 
^tetth, which fortned llie aulject of Frofe»«or Owen'* communicatuiu iu 
1838, and as ihe externat cuverioga of the teatacious uiullusca. which 
formed Ihe subject of Ur. Carpenter's comntuDicatinu iu IMIG. The «trur- 
lure of the Mifter ti»8uea of the animal frame has not bt-eo less iuccessfultjr 
investigated by microscupic observers. f)iie of the must extraordinary, 
perhaps, of the recent discoveries by the micro.HCiipe la that which ia due 
chiefly to Purkinnd and Valentia.and wbifh iu t1ii.-« country ln« breo well 
estiiblisiied by Dr. Sharpey. relative tu (he imporiAiit part iu the nioiioa of 
fluids oTi interuitl aurfiices, perfitrnied by the vibrHtile uctioo of n»yriads of 
extremely minute hairs or cilia which bei>et those surfaces. The^e cdiary 
movenieuls, fur exam|j|e, raise the mucus of the wind-pipe to the Ihruut 
■gaiosl gravity. I'hey hnve been detected in the v entricJea of the brain, 
u well as mauy other parts. 

The beauiiful diBcnveries of Sir David Brewster have been carefully con- 
firmed ; and ma»y intererljng variflies have been nuliced iu the structure 
of the crystalline h-ns uf the eyes nf ditferenl species of uninmlit. 

The must brilliuut result, pf-rbups, of microscopic unniomieal research 
haa beeo the actual observKlion of the traii»ll <if the bluod from tlie arteries 
to the veins; the l«»t fact required — if, intleed, such an expression be 
•Wowable— for Ihe ftill proof of Harvey's di.>ctrioe of ibe circotution of Ihe 
blood. HalpiiChi flrst observed ihe Irunsit in the large capillaries of the 
froi('a web. It has since been observed in most other tissues, and in many 
otb<-r animals. 

No part of the animal body has breo the subject of more, or of more 
succaaaful, researches ihau the blood itself. 

MtiLLUsCS. 

Ia DO deparlnaent of the living works of ihc Creator has progress been 
more manifested ihau ill that htmble and. therefore. Uereloture much ne- 
glected, class of the mitllu^uuusor gelulHioun animals which prupte the Srai 
araaud our island. Amoii!? the ouuimlisU whn have rescued this brancfa 
uf zooloicy from neglect, the naioe of Ldward I'urbes deserves early and 
honourable itieation. 

Steam Navigation and Botany. 

lo Ih* diflTasiou of the riches uf the vegetable world, steam navigatioo 
has obviously been a mosl fitvourable auxiliary ; so timt ''even cutting's af 
plaolo" are now " actually vent succrssrully lo Calontta. Ceylon, 6ic." In 
speaking of the expnris frum Kew, it is not ui>lltt>ng to add, that '* between 
four aud five thousand plants of the iamoii« Tiissac graes have been dia* 
persed from tbe Uoyal Uurdeus at Kew during Ihe past year." 
Fecundation. 

In Vcgelable Physiology, microsdiplc observers have of late been much 
oci:ti pied II) investigating the plienamt-na of fecundiiitioD, and especially as 
lo Ihe mode of hcIio«i of Ihe poileo. t>n this sutjjec.i, [lotaiiisth are »lilt 
divided. Several experienced observers adopt the iheury lately adi>aaced 
and iugeuious'y sujiporled by l^rof. Schleideo, of Uerlin ; while others uf 
geat einiueiice deny the rorrecini'Ss on vvlilcli this theory is founded. 
Among iliese, the celebrated microscopic observer, Pruf. Amici, of Klormce, 
very recently in an e>sity — LomKiuQicated tu the Si-ientttic Mfctlng held in 
184(> at G»'Uoa bu$ eiidcavouri'd by a minute examitiatiun of seireral spe- 
cies uft)rcljl.<i tu prove tlie extsletice of the esseiMial part of Ihe embryo 
anterior to the appiicafiun of ihe pollm, which, accordiog to him, acta as 
the specific stimulus to its development. 

This view receives great (.upporl trom some singular exceptions to the 
general law of trcund>ttlun. t)f these, [be most striking occurs in a New 
Holland «hrub, wlii< h Ims been culiivttied several years iu Ihc Botuoio 
iiardeii nt Kew ; aud wlikli. though pniducing feiiuile fluiver^ only, h>ts 
conslaiiily ripened seeds from which phuil** have been rai*ed perfectly re- 
sembling the parent : — while yet there is no siiK|iiLioii either of Ihe presence 
of male Huwers tn Ibc same plunt,urof miniil« siamina in Ihe feinaieDaAer 
itself, nor of fecundHtion by any rchled plant ciillivaled aloiik; wllli tl. 
This iilanl has been tiguied and described in a rerein vol<iiue ui ihf Linnean 
Society's " rraiisat:l>oiiit," under the name of Cir/rlio^i/ne i/iti/ii/w, by Mr, 
J. Snillh, the intelligent curator of tbe Kew Gardeu, — by whom, indeed, 
this reomrkaUe fad was tii>t noticed, it is nut lite least curious part of 
the history of iheC«ir/e6o^i/iirihat male flowers have laiely been discovered 
io New ilulland unqufsuuiiably of lite satiie species. Prof. Gasparinl^ "f 
Naples, has more recrtiily cuiiimuuicated to the scieutitiu meetiug h> Id la 
that cll> ia 16-15 his observiituins aud eiperiments uu the culnvuled lig, — 
which, though entirely destitute of male (lowers, produced seeds having a 
perfectly developed embryo, iudepeadeat of fccuudaliua : accesa to ibe 



polleo of tbe wild fig, generally supposed to be carried by inserts, beiag 
in his experioieatd, prevented by tbe early aod complete bbutliug up of tiia 
ouly channel io the fig by which it could be iutroduced. 

Political and Social iNFLcescE or tub ELEcraic TBLteaAPit. 

Distance is time; and when by steam, whether oo water ur<iolafld, 
personal cumiuuui(»lion is facilitated, and when arinirs can be Iraiisportrd 
without fatigue iu as many hour^ in days were fornieily required, and 
when orders are conveyed from one extremity of an empire tu Miaidier. al- 
most like a flash of lightning, the facility of governmu a larKe ttiale bv- 
contes almost equal to the facility of gnverniog the smulli-st. I remember, 
many years aao, in the Scvi.smiin, an ingenious and able article shuwiog 
how Englnod could be gn%eroed as easily as .Aliica under Pericles : aod I 
believe the samecuoclubioo was deduced by WiUtam Colibeltfrum the sama 
illustraiioo. 

The B> stem is daily exieodtog. Tt was, however, in the Uoiled Stales 
of America that it was 6rst adopted on a great scale, by Pruf. Morse ia 
1>^n ; and it is there that it ia now already developed aio*t extensively. 
Lmes for al>ove 1.300 miles are in action; and connect those hiaiea with 
Her IMnJeiity's Canadian provinces; aod it is in a course of devetupmeot 
so rapid, that in the words uf the Report of Mr. \VlikliiM)n lu (tir W. E. 
Colebrooke, the Governor of New Brunswick, '' Noscliedule of trleicnipbic 
lines can now be relied upon for a month in succeKtion, a5 hundreds of 
miles may be added in that space of time. So easy of aliainmi-nt d:»es such 
a result appear to be. and so lively is tbe interest felt iu Us aci ompiishmeot, 
that It IS sen reel y doubtful that the whole of the populous par's of the foiled 
StittHs will, within two or three years, he coverrd with a li-lrgraphic net- 
work like a spider's web,, suspending its principal thre>xd.-> upon imponant 
points along Ihe sea-board of the Atlaulic oo one side, and upon similar 
P'jiult along Ihe Lake Frontier on the oilier. "—1 uni indebted lo the same 
Urport for another fact which I think the Association will regard with 
equal loteresl : "The coolidedce iu the elticiency uf trlfgrMphtc cominuoi- 
cation has now become so estahli^bed, thai tbe most jiinpurtMiii comihercial 
transactions daily trangpire, by its means, belweeu coire.-pondr a is several 
hundred miles apart. Ocular evidence of this was aifurded me by a com* 
municatiun a few minutes old between a nierchaul in T'oromo and bis cor* 
re.-ipuDdent ia New York, duslaot about 632 miles." 1 am lumioua to call 
yxur atteolion lo the advantages which other classes also may eaperienra 
from this mode of cominunicalion, as 1 find it in Ihe same Report. When 
the Hibetnia steamer arrived io Boston, io January 1847, with ihe news of 
Ihe scarcity in Great Brilaio, Ireland. uud other parts ui Europe, and with 
heavy orriers for agricultural produce, the farmers, in the interior of the 
Slates of New York, — lofornied of the elnie of things by ibe Magnetic 

Telegraph— were throngiog the streets of Alhuciy with lu jier.ibji- leam- 

loads uf graiu almost as quickly after the arrival uf iLe Bi>-aiuer at Bostoa 
as the oews of that arrival could urdiDaiily have reached iliem — I may 
add, that, irrespectively of all ils advantages tu the g- oerai cummuoil}, 
the system appears to give already a fair leiurn of interest Iu ibe indivi- 
duals or companies who have invested their CMpital in its applicaiiun. 

Tbe larger number of the members of this AsMicialion ha%e ptobablj 
already seeu in Loudon an exhibition of a Pateut Telegraph which pritit* 
alpiitthttii nl letters as it works. Mr Brett, one uf ihe prupneiurb, oblig- 
ingly showed it to toe ; aud stated that he hoped t<i i arry ii into ellect on 
the greuie«it scale ever yet imagined on tite American L'uutiueiit. Pruf. 
Morse, however, does not acknowledge that this system is bUr.cr-ptible of 
equality with his tricgrapkic alphabet for the piirpoae uf r.ipid cuu><iiuaica- 
ituo ; aod he conceives that there is an iacreased risk of deratigemem ia 
tbe mechxnism employed. 

I cannot refer to the extent ofthe lines of the electric telegraph in America 
wilhuiit an increased feeling of regret that in our own cuuutiy this great 
discuvery has been su inudcrquatcty adirpled. 

In England, indeed, we have learnt the value of the electric telegraph u 
a measure of police in more than one remarkable case: as a me^isure of 
goveromeni it is not leas important ; — from the illusiraliun wliult | have 
drawn from America, it is equally useful in commerce ; but as a measure 
Blifiost of social intercourse in the dtst-harge of public busine-s it is ool 
without ils uses also. But a lew days since, I bud au oppuriuuity of 
examining tbe telegraph in the lobby of the House uf Cuuiuions, liy which 
cummiinicatluns are made lo aud from some disiuul comraiiiee ruoiu. Aa • 

specimen of the informalioa conveyed from lite House is Ibe fulluwing: 

'* Committee has permission to ait uulil live u'ctock ;" and amuag th« 

questiuiia sent dowu from the Cummittee are the follow lag : " H hat it 

before Ihe House ?" *' U bo is speaking I" "How luog beture Uie Uo«sa 
divides il" 

Smelting bv ELtcTRicirr. 
For that process, I believe, a patent lias been recently taken oq|. Aa 
yei, perhaps, sufficient lime baa uol elapsed to lest ils full talue. We all 
know that an eX|>erimL*iil succeeds perfectly io the case of a luudel, or ioa 
laboratory, which may wot succeed so perfectly wlien tbe miniature steam 
engine, fur exaatple, ia extended to its ordinary size ia a msuuiaclory, or 
when the operation is transferred from ounces tu tons. But il the hi>pe«, 
expeclatiirus, and cuntideute of iba discoverers be realised, ihcir plan will 
be uf the greatest value to this cuuutry, aud of even greaier pn>porttoaaie 
value tu ^uule uf tbe ijueeo's must impi-riant colonies. It has been said that 

10 000 t .lis of cupper ore were seot last year from Auslrxlia to be smeluit 
io En^Und ; aud that they produced uo more than l,CUM tons uf copper. 

11 is etideot, therefore, that, if by this process ©f smelnog by electncity,' 
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IHttaAM*^ aamdf. 8,40<^oan be left oa tiiecpat, 8,400 ton* of shipping 
flwJIfcwttnl for olbar porposri of co m— rc e brtOeen (he colouy uud ihu 
'twwntfjr* aod tb« »*ing of coal ia Eoglaod, aa objeot Dot wboUy 
AnoU of (nlMUft) is iometiie. 

British MirserM. 



f Oor-VaHoDftl Collection nmy now bo compared, not ostentatiouslf, bat 
tinnkfVilly, v?iih ibofttf of other oonntrirs ; retnembrrini^, nlao, that our col- 
irrtioDS an; btile more than half a reotury old. The omitholo^cal, th« 
coocbological, the roanunaEian deparCtiieals ia Uie Britiab Muaeon are 
tqoAl, I beliave, to Ihoaeof any other capital ; greatly u^vidb to the talents 
and labour of the emiaeot head of that department, Mr. Gray, — whom I 
Mt here. The fosail ditiaiaoa, under the card of my zealous, [uborious 
aad able frieod, Mr. Kunig, are perhaps superior— iu some clasaes, beyond 
caapari^uu. Liut year, there wai> abided to tbe pAl.eoDtology of the Mu- 
teaoi (bo unique apecimeoa of Uio Hotilherium of Kaup, the Cephklaapia 
of Lvetl, the Lepidole of Fittoo; and the cullectioD of ostaolof^y ib^ as it 
onght lo he, the first iu BaK'ao^' ''''><-' number of vif itor*. which ais years 
»go yrtis 210,000, was last y^ar above 700,000 — and the collection* of com* 
ptretivr au^to^iiy in the liantenan Museum are, as they ought (o be, the 
lii« ia tbe world. 

He followlns are some of the mora inlereallnir pnpen read in the various 
8Mtiuna of the Associaiion, for which we are indebted to the AtheHaum. 

** Report on Geotopcal Tfteorin of Etmtitm and Earthquake" By W. 
HoraiMs. 

Thie lengthened report embrace! too wide a rtn^e to admit of oitr 
givias *^ present tnydetailed analyiit. After having stated certain 
kadiag characters of volcanoes, both with reference to the fluid volcanic 
asaa «ad its conttininir ctTity, the anthor proceeds to the examination of 
tbcoriea of Totcanoes. He regsnit the cAi>inicn/ /AM»*y proposed by Sir H. 
Dwy, and the theory more recently proposed by M. Bischoff, as involring 
lavHisniral rlilticnlties of the ^rarest character. In considering tbe theory 
•OSes ciriitlng volcanoci to owe their origin to tbe forroerfluidity 
I. the author is led to the discussion of the general tlicory based 
vu iuv: ii>^otlietis of such fluidity. He examines tbe evidence otTurdcd in 
Jl wi of this hypothesis by the accordance between the present ellipticity 
oTthe earth, nj determined by admeasurement, and its mean density as dc* 
y the experiments of Cavendiih and Daily, and the calculated 
leir quantities. He then proceeds to consider the mode of tbe 
twtU'» refrigeration and consequent sotidificatioD, and the prDbable extent ta 
which the latter process has already proi^ccded. Supposing the earth to con- 
!Jst of a fluid central nucleus and a solid envelope, it is concluded that the 
tliickaeas of tbe latter is probably not lest than one-fourth or onc-lifth of 
Uie eacth's radius. This conclusion is drawn from the observed amount of 
ttepreeeasion of the earth's pole with that calculated on the hypothesis just 
itatad, respecting the constitution of the earth ; but the author also indi> 
ated another method by which evidence might be obtained on this point. 
iU showed that if it could be proved by experiment that the temperature of 
fanen of solid substances is generally increased, oven in a small degree, by 
high pressure, we should have strong reason to believe in tbe entire solidity 
of the earth ; and if, on the contrary, it should appear that high pressure 
baa no such eSkfX on tbe temperature of fusion, we should he led to conclude 
itiit the present temperature of the earth is not due to its original beat. He 
lered such experimcKts necesnry for tbe further advance of thisbraach 

nd part of the report contains a theoretical in>-e«ti5«tion and 
:i into the natare and properties of the mechanical effects 
. d result from the action of such forces. The aotbor proposed to 
.e subterranean force as having the nature of an explosion, pro- 
, i .-iratioas over a much wider space than that to which the original 
was applied. The vibrations were compared to those produced by 
. iig the end of a solid bar — which are of two kind?. The first set are 
Mfflilar, but infinitely less in extent to vibrations in air. They are produced 
l>y compression, and proceed in the direction of the axis of the bar. The 
Mcond kind are perpendicular to the axis of the bar^like the vibrations of a 
itiDtical chord. In this case the particles of the bar change tbcir form, and 
titc elastic force depends upon their tendency to resume their original shape. 
/he veiui-ity with which vibrations are propagated in the direction of the 
«''ia, is much greater than when tlicir direction is transverse; and as both 
twuUy cr>-exist, they will after a time separate and become distinct, — both 
the velocity and the length of the waves of vibration being different. If the 
Migiaal impulse, or earthquake shock, is communicated at some distance be- 
low the surface, tbe vibrations produced may be compared with the disturb- 
OBoe. produced in water by blowing up a wreck. A wave will be produced 
by the alternate compression and dilation of the particles, which will diverge 
B spheres, equally in all directions, with a coustant velocity. In the earth, 
however, aa in the solid bar, there will be two spherical waves proceeding 
ootwards with unequal velocities. The apparent motion of these waves, 
vrlsen ibey reach the surface, will be different, from their real amount 
r.f Tro*1''n below, depending upon the distance of the place of observation 
nt immediately over the focus or origin of the force. Afsuming 
1 of the earth to he homogeneous, and the vibrations produced by 
f sriiiijiLiRcs lo he of (he kind described, it becomes a leading point to aseer- 
taiii, by observfltioD, the position of the focus from which the vibrsilona 



originated. On this subject nothing at present is known. Mr. Hopkiav 
stated, that if self-registering instruments of sufficient delicacy were plaoeA 
at two stations in a country subject to earthquakes, the direction of thft 
vibrat«onB would show immediately the point on the surfaos from whiela 
they originated. The depth beneath the !>un'ac« might also be calculated, 
from the diiftrence between the apparent movement of ttie wave on the sur- 
face and its real movement \a. the interior, aa given by theory: or it oiighfc 
be ascertained by comparing the relative apparent nuttioh of two wavej pro- 
ceeding with unequal velocities, if means were obtained for reooguising the- 
two kinds of waves by instrnmenta indicating the nature of the vibratiooa. 

Sir n. De v\ Bccuk observed, that if the focus of the earthquake werar 
near the surface, the problem would become one of great complexity, on ac*' 
count of tte many breaks in the strata, and their diflTerence of composition ; 
but if the fonts were Bererel hundred miles below the surface, these ineqiiali« 
ties would be of no consequence. 

Mr. Mallet enumerated the different kinds of waves which do, or msf 
take place, with every earthquake. When the focal point is inlanJ, there 
will be tlie sbock.wave, cither single or double ; the aouud wave in the 
earth : and the sound wave in tbe air, if the original impulse is accompanied 
with fracture : if the superficial viijralion i^ suilicicnt, there will also be tbft 
sea-wave. When the focjd point is under the sea. as in all great earthquakes, 
there will be the shock-wave, the sound-wave under (he sea, the sound-wave 
in the air, tbe great sea-wave, and a smaller, termed the " forced sea-wave ;'^ 
if, boMetcr, there Is no fracture, there will be no sound-waves. It had beea 
ascertained that magnetometers were also " seismometers" of a very delicate 
kind, — those at Dublin having indicated from 10 to 20 shocks last year. 

" Rep«r< on Atmrntpheric Wtnet" By W. R- BtiiT, 

The anthor in introducing his fourth report on this subject observed, that 
in accordance with the resolution adopted at the last Meeting of tbe Associa- 
tion, aMout thirty sets of observations liad been obtained from various statSoDK 
in the Britith islands; the extremes of the area embraced being the Orkneyi 
and Jersey in one direction and Galway and Dover in the other. As instiaoM 
of the increasing interest manifested on this subject, he remarked that he* 
had been furnished with curves from stations in the north, where the baro- 
metric movements had been considered to result from the transit of the great 
November wave. Each of these curves was referred to tbe same period ; 
namely, from the 2nd to the 17th of November ; and the observers invariably 
regarded the regular rise and fall that occurred between these epochs as in- 
dicating a well-marked return of the great symmetrical wave. Mr. Birt, 
after noticing the remarkable circumstances under which the wave retumeJ 
last antumn— so remarkable that they hod no small tendency to mark the' 
wave in the south-eastern part of the Isloud— stated tliat the projected corvw 
at London strikingly developed its essential features; thcyi^e subordinate' 
wives vrere well seen, although the inflexions were not strong, owing to the* 
small altitude of the wave on its lost return, scarcely exceeding half an inch 
— its whole development occurring above thirty inches prercnted tbe bold- 
ness of the inflexions particularly noticed on the occasion of its return in 
18i2. The author then proceeded to notice the essential features of the 
curves aa obtaiaed from ob3erva:tions at Ramsgote, St. Vigcin's near Arbroath, 
east coast of Scotland, the Orkneys and Western Isles, Applegarlh Masse, 
Dumfries-shire, Largs, Limerick, Galway, Helstono in Cornwall, and St. 
Helier's, Jersey, Our limits will not permit us to give in detail the resem- 
blances and dilTerences of these curves, exhibiting, as tbey do, the distriba- 
tion of pressure around Great Britain and Ireland, which the author traced 
from the south-eastern point towords the north-west ; but the report will be 
printed in the forthcoming volume of the Transactions. We may, however, 
here notice that attention was called to the principle which the author laid 
down in hi$ report of last year," that the barometric curve, including a com- 
plete rise and fall at any one station, does not represent any reality iu natare, 
but is tbe eiTcct of two or more systems of waves of currents moving in dif- 
ferent directions and crossing each other ot various angles." He also pointed 
out the great extent of oscillation (nearly double) observed in the north- 
west as compared with the south easterly observations. The great wave 
commenced on the 2nd of November ; at the northern stations it culminated 
on the 12th ; at the south-eastern on the 9th ; and it terminated on the 17tb* 
In explaining the diflferences of epoch as indicoting the transit of the crest 
being much earlier in the south-east than in the north, Mr. Birt remarked 
that the obscrvitions clearly showed that the barometer passed firo maxima, 
one on the yth, tbe other on the 12th ; and that the whole extent of the 
British isles might be divided into riro barometric areas, distinguished in one 
case by the superiority of the maximum of the 9th, and in the other by the 
superiority of the maximum of the 12th. A line passing between Arbroatb 
and Newcastle, south of Dumfries, and between Ireland and Wales, separates 
these areas. North-nest of this line we ftnd the maximum of the 12th supe- 
rior : south-east of it we find the maximum of the Olh superior. The maxi- 
mum of the 9th Mr. Birt regarded as the central wave forming tbe crest of 
the great wave, and the maximum of the 12th he considered as tbe crest of 
the first sulMrdinatc wave on the posterior slope. The author next proceeded 
to examine the distribotioa of pressure as manifested by these observations i 
from which, in comiexiou with the features of the projected curve, he de- 
duced the following results;— 1st. The return of the great symmetrical wave. 
This ocoarred in the soath-eastem angle of our isUod under very pecidiar 
circumstances. 1\m area of greatest symmetry is closely in accordance vritb 
the results of former disoussipDa, aad goes far to conArm tbe result deduced 
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from the eximinition of Sir John Ilerachers hodrly obsemtloni, " that 
Brussels is entitled to be considereti as a point of comparatively gentle baro. 
metric disturbance, * * * and may be regarded as in a certain sense hnodal 
point, Tvhere irregularities are imootbcd down and oscillatory movement in 
general is more or less checked, and sQcb movements increase as we recede 
from Briusrls as a centre, especially tovardt the north-west" The curve of 
greatest svnimetrywas obtained from Ramsgate, the nearest station to Brus- 
aels. As we proceed tovardt the nor/hteest, the symmetry is considerably 
departed from, especially by the greater deveioprncnt of the first subordinate 
wave on the posterior slope, by which the maximum of the 12th became 
auperior. This portion of the wave formed a striking contrast to the similar 
portion in 1845, which was characterised by a considerable depression. It 
ia not a little curious, remarked the author, and goes far to $how that we are 
approaching the true explanation of the nodal character of Brussels to ob- 
•erre that movements so dissimilar in their character, so opposite in their 
value, and presenting themselves under such a diversity of aspects, should, in 
a certain locality and on particular lines of country, manifest, by means of 
the barometer, constant and well defined phenomena, that may be recognised 
year after year, and which give to the curves of barometric ris« and fall dur- 
ing the period of their occarrence a peculiar symmetrical appearance. 2nd. 
Two systems of waves or currents, one having a general direction of progress 
from the north-vrest, the other from the iouth>wett, traversed the area during 
the period of the great wave. This i* the same result to which we were con- 
ducted by an investigation of the symmetrical wave of 1842. The relative 
positions of the individual waves were somewhat diflferent from those of the 
wide bi'doal waves of 1842 ; but there were some striking points of resem- 
blance. The north-westerly system in each case exhibited the largest wave, 
both as regards amplitude and altitude. The intervals between similar phases 
of north-westerly waves were nearly equal in 1942 and 184C. During the 
interval that elapsed betweco transits of these similar phases in 1842 and 
1846 the same number of toutb-westerly wavca passed over the area — and 
from tbe whole it appears highly probable that we have not only ascertained 
another return of the great symmetrical wave (tbe sixth) but have also de- 
tected the return of at least three of the individual waves contributing to its 
production. 3rd. The very precipitous fall of the barometer charactcriaiog 
the posterior slopes of the north-westerly system, as developed by the dis- 
cussion of the observations of 1842, is fully confirmed : in connexion with 
this, the decrease of oscillation from the north-west towards the south-east 
is also strikingly developed, as on former occasions. The author, in alluding 
to the area over which these observations extend, remarked that the BritiBh 
Isles present afar too limited area for the purposes of examining thoroughly 
these atmospheric moTementt ; he observed that in the more extensive ex- 
amination which the movements of November, 1842, are now undergoing, 
there arc four stations at which the barometric changes are of an opposite 
character during the first eight days of November, — oamely, Christiana and 
St. Petersburgh in the north, and Paris and Geneva in the south. The curves 
at St. Petersburgh and Geneva present the roost decided opposition ; rising 
at the one while falling at the other. The turning point in each case oc- 
curred on the 5th. These opposite movements he conceived to he occasioned 
by the opposite slopes of two waves passing from tbe aouth-vett, and that 
the half breadth of each wave extended iit least from Geneva to St. Peters- 
burgh. Such being the extensive character of the waves in question, in 
order to judge them in (heir totality it nill be absolutely necessary to enlarge 
tbe area of observation. The centre of Europe is well dotted over with baro- 
meters, from which accurate results uay be obtained ; but even tbe British 
lales, ID connexion with that portion of Europe now under observation, form 
bat a small part of the vast space over which the waves themselves extend. St. 
Petersburgh is an important northern station, from which we have most ex- 
cellent observations ; but we require them also from Iceland, (he northern 
parts of Norway, Sweden and Lapland, and also from Archangel in one di- 
rection, and from the southern parts of France, from Spain, Portugal, and 
the northern parts of Africa in the other; also from tbe Mediterranean they 
would he highly important. Observations stretching from the most western 
point of Africa to the extreme north of Europe would go far to determine the 
longitudinal directions of the north-westerly systems of waves. In reporting 
tbe general progress of the inqairy, Mr. llirt etated that wc are now in 
poaae&sioo of materials for examining the f^reut syninietrical wave, out only 
in particular years, as 1842, 1845, and l84G,hut also over the ccdUbI ports 
of Europe and the dominion oflhe Ruesiun empire, a^i f>ir as Sitka, on the 
north-west coast of America. He has cumbineil ubEervalions extending 
from the west coasts of Ireland and the Orkneys on the one hBtid, to St. 
Petersburgh and Geneva on Ibe other; and he apprehends that the whole 
of tbe barotuetric movements over Ihia area, which occurred during the tirst 
eight days of November, 1842, are fully explained by the transits of (wo 
large waves on two sets of parallel hcd» of oppositely directed winds — one 
from the south-west, the other from the north-west. The conlinuatiou nf 
(he invealigation will be submitted at future meetings of the Asitociation. 
lo connexion with this, tbe author observed that a most important point 
appeared to be developing itself by means of Iheae observations. Those 
from the north- west appeared strongly to indicate that somewhere in that 
directioo the origin of the great barometric distarbances (a centre of oscilla- 
tion) giving rise to the waves that pass onwards towards the aonth-east ia 
lo be sought We have already obiaioed the nodal polot of the two great 
lyateos of European barometric undulations — namely, BruHSels. Between 
the Orkneys, which appear to be the nearest station to tbe north-west ceo. 
tre of oscillation, and Brussels tbe greatest decrease of oscillation occurs. 



This line of the greatest diminatioa ofosctllatioa appears to be well deter- 
mined. The author closed his report with an allusion to the American sys- 
tem of atmospheric waves, especially those that accompanied the great 
Cuba hurricane of October, 1844, which has formed the subject of an ela- 
borate JDvesligation by Mr. W. C. Itedfield, of New York; and was of 
opinion that the revolving storm, so ably broaght to light by Mr. Redfield'a 
labours, was produced by tbe crossing of (wo large long waves moving ia 
JilTereni directions, as suggested by Sir John Herschel in his ^' Report on 
Meteorological Redactions," presented to the Association in 1S4S. 

" On tht Decomposition of Wattr" By Dr. Robinson. 

The affinity which combines tbe elements of water is leuened by any in- 
crease of temperature above that of the atmosphere, up to *i04°. If the 
intensity exerted in opposition to that of a battery by water duriog elec- 
trolysis be measured, and again when tbe voltameter is heated, it is found 
to decrease. In the first instance, its measure referred to my particular 
sinndard, aa dedoced from a mean of 12 sets is 598*9, temperalare 61^2'. 
The next by a mean of 13 gives 

e = 56T-5 . . . I = 135° 4' 
aod the third mean of 12 

e = 5310 , . . t = 201" 2'. 
A(iplying to these the theory of probable errors, so successfully used in 
other brancheu of science, I find it is more thau 10,000 to 1 that the differ- 
ence thus shown is nut all error of observation, and an even bet th&t it ia 
nut 5 wrong. The expression of e is affinity uf platioum for oxjgeo, 
minus tteice that of hydrogen, or 

e =: o. p — 2 o. h 
and from this I compute (hut o. h changes 23*2 for 100". 

This process is confirmed by a dififereot process. The formula for the 
intensity of zinc and copper excited by dilute sulphuric acid is 

E = o. z — ecu — o. Ii 
In DanieU's cell you substitute o. cu for o. h, and have 

E' = o.z. — 2 cu. 
In the latter instance, E' undergoes no change by heating the cell to I6S^. 
The metallic aflinilies therefore do not vary within (ijat range. But iu tbe 
former E increases by ht>at, caused by the diminutive of o. h, and it gives 
(he change = 27*9 for 100^; (he mean of all being 251. It is curioua 
(bat if (his rate were uniform, the temperature of decomposition by heat 
wuuld be 2S80° In these experiments (he conducting power of the elec* 
trolyte ia greatly increased by heat. The only objection which I see 
against (his conclusion is, that perhaps these elTecis may be due to the 
action of heat in facililatiag the escape of gases. An experiment which I 
made seems to oppose (bis. If (he apparatus be placed under the air> 
putnp, the removal of presBore should show a similar change. This is not 
the caiie : when it is reduced to 1 inch of mercury, the measure of e re- 
muina unchanged. I think this a very curious result ; it is quite the re- 
verse of what I expected, for I bad supposed heat would exalt these 
aOinitiea up to a certain point, and afterwards that its action would change 
character. But its influence seems here always an antagonist to afhoitj. 
How then does heat ever produce the combination t The remark of Davy 
that hydrogen cannot be made to hurn except by contact with a solid heated 
so at tu be luminous, makes me conjecture that light is the agent which 
produces the molecular change of the three volumes of mixed gaaea infai 
(wo of steam. 

" On the Precipitate cauud in Spring and RtKer Waterg fry Acetatt ^ 
Lead" By Prof. CoNNtLt. 

Nearly all well and river waters are known to yield a white precipitate 
with acetate of lead. This precipitate is rarely due to any chloride, aa 
silver salts have too little action lo countenance such an explanation ; uid 
its ready solubility in acetic acid shows that it is not caused by sulphates, 
unless in so far ad it is not dissolved by (hut acid. Tbe ordinary couraa I 
have ascertained (o be (he presence of carbonate of lime ; but (be re- 
markable fact is, that the reaction both of the acetate and of the acetic 
acid takes place even after tbe water has been boiled and filtered, so that 
carbonate of lime remains dissolved independently of tbe presence of car- 
bonic acid. The waters referred to yield carbonate of lime when evapo- 
rati-d, after having been boiled and filtered. To ascertain whence litis 
carbonate of lime has proceeded, I passed a current of carbonic acid 
through lime water, till (he precipitate at (irst formed was redissolved, and 
then boiled and filtered the liquid i but i( did not affect lead salts to the 
same extent aa common walerii du. Neither did dislilled water which bad 
been left some days in contact with finely pounded marble. I incline to 
think that the origin of (he dissolved carbonate of lime is double decum- 
pnsition between an alkaline tarbtpuitte aud a soluble limesaU ; and haw 
found, in all waters yielding tbe reaction, alkalies united to acids. Tbe 
common water of the town of St. Andrews contains g.^g, of carbonate of 
lime after being boiled and filtered. It also contains a trace of carbooale 
of magnesia, which substance may occasionally be, in part, the caasa of 
the reaction referred to, although to a far less extent. 

*' On the Cause qf Eraporation, Rain, Hailstorms, and the Wmdt «/ 
Temperat€ Regions." By G. A. Bow ell. 

Mr. Rowell stated his opinion that amongst the variety of theoriea given 
there ia none that will fairly explain ail (he phenomena of evaporatioa. 
Tbe theory of Dr. Hulton on rain may be thought sufficient to aceoont for 
moderate rains, but totally fails when applied to such heavy rain as that 
which fell in London, August 1st, last year. Mr. Rowell eodeavoured to 
show that the pbenomeua of evaporation, clouds, rain, ligbtoiag, hail^ 
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wiikU of tetnp^rale regions, and dtonns of lower latitudes, may be fairly 
CXplaio^l by tbe hypothesis he subtnittetJ ; i. r. electricity haviog no 
weight aod diffusing >tg«If equally over the surface of bodies, the miaute 
particl«fl of water, evea ia their most coodensed state being completely 
'ap«d in tbeir natural coating of electricity, occupy, together wilb 
electricity, nearly the »pace of an equal weight of air, and are thus 
Aufficiently buoyant to be carried away by the wind ; but that 
I expanded by heat tbeir specific grdvity being then reduced, and ibeir 
ity for electricity being increased by the increase of surface, they are 
' buoyed up into the air by their electrical coating? ; that when the 
[ruing particle is condensed it becumeii aurcburged by the contraction of its 
■arface ; if this takes plnce near the surface of the earth, the surcharge 
eflcapes and the particles fall as dew ; but if it ia condensed when above 
Ike electrical attraction of the earth, it is stiil buoyed up by the electricity, 
ftod oo the escape of the surcharge, the particles attract each other and 
form clouds and rain. Hills and mountains cause clouds and rain by cuu- 
dnetiag the electricity from the vapour, and not by condensing it ; and on 
these grounds he again suggests, as a test of the theory, the experiment 
he proposed to the British Associatiou in 1&40, i. f.. " To cause rain by 
nusiog electrical conductors to tlie clouds by the aid of balloons." In 
Mpport of the proposition he read an extract from a letter be received 
from Mr. W. H. Weeks, of Sandwich, dated Dec. 27, 1812, in which that 
gentleman asaares him that '* It has several times happened that when bis 
dectrical kite has been raised immediately under a distended, tight, fleecy 
dood at a moderate elevation, and a/ree current of spttrka has passed from 
tite apparatus for some ten or twelve minutes, be has suddenly found him- 
self bedewed with a descent of tine misty rain, and on looking up has 
seen the cloud upon which he was operating surprisingly reduced in mag* 
Bitade." Electrical kites cannot reach the clouds, and can only be raised 
in windy weather, wlien the clouds must b« every instant passing away 
from the influence of such apparatus ; and if they have such effects, what 
Buy we not anticipate from the use of conductors which would reach the 
clouds, and could be raised in calm weather f Mr. Ruwell considered that 
from the reduction of temperature at the height of the clouds, the vapour 
ID those regions must he always condensed, but invisible from being so 
diffused ; and that the formation of clouds is not owing to condensation, 
bat to the escape of electricity allowing the particles of vapour to attract 
each other. In support of these views, and also to show that the ascent 
and support of vapour at great heights must depend on some agent which 
is iodepeodent of heat or cold, he exhibited the table following — 

_ , . . TcfflMrmlure W«.ter hravler 

^*'«'"*- o/iUr. ihM Air. 

Level of the Sea . . > . 4-60° . . . . 660 times. 

1 mile +ii .. .. 1,063 „ 

a miles 4-26 .. .. 1,363 „ 

Smiles +9 .. .. 1,710 „ 

4 miles — 8 .. .. S,160 „ 

Smiles —25 .. .. 2,7I«J „ 

Aoother cause of rain is the pressure of the particles of vapour upon 
each other; for if a cloud be of great depth, say the lower part one mile 
high and the upper part two miles, as the electricity of the particles would 
be equal, those in the upper part would not have siifticicnt fur their sup- 
port, and would therefore preset downwards, aod those in the lower part 
would have more than enough to support them at that height, and would 
therefore press upwards, and thus press the particles in the middle of such 
cloud into contact and form rain, while the electricity being pressed out of 
the cloud, would accumulate on the surface till it could force its way to 
the earth or other clouds, and thus cause lighming. Violent bail-sturms he 
Attributed to the sudden eq'iAlization of the electricity of large masses of 
vapour floating at differeot heights in the air, and brought by currents and 
various circumstances the one over the other. The diHereoce between thi; 
lowest mass and the lop of the upper mass of clouds may amount to two 
or three miles. The viuleuce of storms in such cases depends opua the 
density of the clouds and the height of their upper strata : as, the greater 
the height at which the hailstones begin to form, the greater will be the 
L degree of cold they will acquire, and consequently the more powerfully 
H tbey will act in freezing the vapour with which they come in contact 
^^ daring their fall ; the greater also they will become by the acctimululiou 
" of vapour in falling ; and the greater will be the velocity with which they 
arrive at the earth. The lightuing accompanying such storms may be 
caused by the lower clouds forming couducturs for the electricity from the 
highly-charged upper clouds to ihe earth. The dimiaulion of the pressure 
of Ihe atmosphere previous to and during rain, he ascribed to the escape 
of electricity from the invisible vapour or clouds; thus causing a vacuum 
or rarefaction in the regions of the clouds : and the air from its elasticity 
risiog to fill the space, decreases the pressure on the mercury. Allowing 
that the trade winds, laud and sea breezes, fee, are caused by changes of 
temperature, yet be conleaded that the more irregular winds are owing in 
a roach greater degree to tiie full uf rain aud the escape of electricity from 
the cluud, than to any change of temperature; fur as each panicle of 
water tu be buoyant must, together with its electrical coating, occupy the 
space of an equal weight of air, as water is hOO limes heavier than air at 
the level of the sea, every particle of water thai falls to the earth must 
hare occupied 860 times more spHCe when suspended in the air : theiefore, 
if in a given time une inch of rain falls to the earth, it must, during that 



time, have caused a vacuum or rarefaction iu the space above to Ihe extent 
of SOU inches: the vacuum would in fact be greater than this, for vapour 
to be buoyant roust occupy a greater apace according to its elevation ; but 
as the density of the air decreases according to the elevation, the effect 
must be the same, >. e. for every inch of rain that falls the vacuum would 
be equal to the gradual abstraction of the whole of the air to upwards of 
7(1 feet ia height over the whole district where the rain falls; which rare- 
faction must be filled up during the time the rain is falling by a rush of air 
from the surrouadiag districts, although such wind may not always be felt 
in the same locality in which ttic rain falls. He supports his views by 
referring to the storms of wind which swept over England from the north- 
west and west last autumn, at which time France and other parts of the 
continent were deluged with rain. He exhibited the following table of 
heavy rains (mentioned by Prof. Forbes in his Report oo Meteorology in 
1^40) to show that they are snOicieat to account fur violent storms; and 
had oo doubt that if we had accurate accounts of the extra'irdinary rains 
which sometimes fall within the tropics, they would be found suHicienl to 
account for the most tremendous hurricane : — 
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Tj.,_ Deplb of R«la -n™. Averajie Vscu-iw p«r tq. 

"*"' inloctuM. *™*- mile per iccoiuL 



Calskill, U.S. July 26, 1810 .. 18 in. . 

Genoa Ocl. 23, iB33 .. SO in. . 

Joyeuse Oct. 0, 1»27 .. 31 in. . 

CJeneva May 20, 1827 .. C in. . 

Gibraltar .. Nov. 27, 1B26 .. 33 in. . 

Naples Nov. 22, 1826 .. -fs ia. .. 37 minutes 

Perth Aug. 3,1829 .. | in. .. 30 „ 



pen 

74 hours.. 1,33 1, 968 cab. fL 
24 », .. 603,733 „ 
22 „ .. 782,027 „ 

3 „ .. 1,109,»7» „ 
26 „ .. 704,406 „ 



809,080 
887,978 



" The Profreas af Tirf^a."— The MASTEa or Tbinity College, Cam- 
bridge, delivered a report of a Committee consisting of himself and Capt. 
Sir J. Ross appointed at SuuthamploQ tu draw up a plan for a naval expe- 
dition for coiopletiog our knowledge of the progress of the Tides. 

The knowledge which we possess of the tides, looking at the conncctioa 
of the phenomena over the whole surface of the ureao, is extremely im- 
perfect at present, and not at all likely to be completed in any material 
degree io any (ioite time, by the obserratioDB which voyagers mainly di- 
rectf*d to other objects will supply. The coasts and islands which sur- 
round or break the waters of the Pacific, are especially the seats of this 
ignorance. We know the lime of tide near Cape Horn, but cannot trace 
Ibe progress of the tide naves along the western coast of Sooth and North 
America. We know tho time of tide on the coasts of New Zealand, bat 
cannot cooDect this fact with the rise and fall of the water on tbe coasts of 
the smaller islands ia Ihe centre of the ocean. We know the tide hour on the 
eastern coast of New Holland, but canaot trace the progress of the tide 
to the PhiUippiaes or to ihe coast of China — though some observations of 
Admiral Lulke, made a few years ago, supply a vEtluable addition to our 
knowledge on this subject. Tbe course of the tide wave amoog tha 
islands of the Indian Sea is likewise entirely uoktiown. Observations 
made by voyagers mainly guided by other purposes appear unlikely 
to supply Ibis deliciency in our knowledge, fur even when made with 
sufficient care and for several weeks at detached places, they arc rarely 
coauecled with each other or with neighbouring places. It does not 
appear that while we are thus left to depend on chance for our tidal know- 
ledge, we shall ever be able to know from observation whether the tide 
wave io the Pacilic does or does not move from east to west. But a ship 
sent out on purpose to observe the tides could very soon ascertain a great 
body of facU of this kind. The observers would, of course, observe the 
facts of the tides iu connection with each other; and would arrange their 
plan of operations so as to extend their lines of coonectiau from known 
points to uokntfWii. By such a mode of proceedicig the co-tidul lines for 
every part of the Pacitic and ladiuo Oceans might probably be drawn 
(omitting the minor details in tho iuterior of archipelagos, ^c) in a year, 
at most ia two years. 

The tide observations made, at the request of Dr. Whewell, in I8S4, for 
a furtuight by the coast guard on tbe coasts of Great Britain and Ireland, 
prove how great an accession our tidal knowledge may receive from con- 
nected observations ; aud still more those made in June 1S35, for a foK- 
uight along the coasts of the whole of Europe and the eastern coast of the 
United States of North America. By means of these observations the 
general course of tho tides in the year thus explored has been determined. 
If an expedition were seat for the purpose of making tide observations, it 
would Qoi be at all necessary to have, as in the instances just mentioned, 
simultaneous observations along the whole line of sea observed. It would 
suffice to conuect a few places by correspoodiog observations, in some 
cases for a fortnight, io others for a few days; then, to conuect one of 
these places with others, aod thus to proceed tbroagh the whole region 
observed. It appears by the expcrieoce of the surveys which we have 
referred to that the observations may be made by sailors, such as those 
employed on ihe coast guard, under proper directiuns. On those occasions 
the necessary apparatus was speedily conslrutted by the persons employed. 
It might, however, be useful also to employ, in several places, self-regfis- 
leriug tide-gauges such as are already established in several English 
ports. 

We conceive that the project contemplated by the Association in its 
recummeodatioD is very desirable ; and might best be attained by sending 
out a vessel which should have for the object of its voyage to make tide 
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ebsertmtioas upon such « conoecled •ystem. For Ibia parpose, the veuel 
oqclit to carry, io addidun lo ti crew sufficieot to work Itrr, tea or Hfte«o 
nen, who, by iheooMlves (in |i«ira) or under Ihe direction of petty oflicer^, 
might be trnsted lo nuke tide observations for a weak or a fortoigbt at 
selected points of co««t. The eorveying vessel ooght to be provided with 
a launch to be employed in cftrryiog tliebo observera to their station, visit- 
iog iheu while engaged in their work, or fetching them away when their 
task at each place is done, l-'rom one region tu aaotbcr of the ocean, 
staodard •tatioos ought to be selected, at which lide observations should 
be coDiinued for a longer lime, aod Ihe observations made in each regioo 
should be ooinpated with those at the standard stalion. The compariton 
of the observatioDS with each other, as the survey proceeded, would point 
out the direction in which it was desirable to extend tlie survey, and the 
special points to be atteuded to. We, therefore, recommend that applica* 
tioD be made to the Admiralty that Ibey would appropriate to this service 
« suitable vessel. 

Mr. Orlebaii informed the meeting that he had, while at Bombay, con- 
dacted a regular series of obaervBlioDS on the progresa of the tides ; that 
similar observations bad been maie in other parts of India, and at Aden 
St the month of the Ked Sea ; and that Uie Geographical :iociely had seen 
the iniportance of those observations, and hud lately turned tlieir altentioa 
tolhsm. 

The AflTRONOMEii-RovAL inquired at what iatervals llie obaervationa at 
Bsmbay were taken ? 

Mr. Orlebar replied that they were Uken by a tide gaage, and were, 
therefore, continuons. 

The A^TftoNoMER-RoYAt said that frequeQcy of lakiog the observalioos 
was most esseotial. Upon analyziug the observations he had lately su- 
perintended round Ihe Irish coast, the extraordinary fact bad been ascer- 
tained that at some places four tides took place io (he day; and the 
coatinaaDce of the waves of these tides could be disUuctlj traced to a 
considerable distance on each side south. 

Mr. Orllbah said that nothing had been done in the way of analysis or 
rtduction of the Bombay observatioDS. 

Dr. Whchell pointed out several peculiarities of the tides in tl>e East 
IiidieS"particularly dwelling on those at Singapore. He also drew 
■Itsntion to the researches of Adutiral Lutke on the north coasts of Ame- 
ska and in the Northern Ocean ; and begged to ask Prof. Struve whether 
Ibose were not still continued. 

Prof. Sretvc replied that the researches of Ltitke were still continued, 
particularly along the shores of the White Sea and various parts of the 
Northern Ocean ; and he believed be was almost (be only navigator who 
bad bestowed a large portion of altentioa on the determination of co-tidal 
lines. 

*' Oh English Itfeaaurta'* — The Astronomer Hoyal stated that it would be 
interesting to learn that one of the chief objects of their illustrious visitor, 
Professor Sirure, when coming to England, was to make a comparison of 
the English standards of length with those of Russia. — M. Strxhte stated 
that ooe of the special commands which he had received from bis royal 
vaster was to maike that comparison with minute accuracy. A knowledge 
of the English standard was of much consequence in Russia, as the Sagene 
of that country was exactly equal to seven English feet. — Sir Johk 
HeascHEL said, that although England was at this moment without a Par- 
liament standard oflenglb, yet one would soon be completed, as the com- 
■Qiasiooer for that purpose had nearly brought his labours to a close. The 
present was, therefore, a peculiarly appropriate time for both countries 
that the comparison contemplated by Professor Slrnve should be instituted. — 
The AsTHONOMEn Royal said that the standard now in progress under the 
superintendence of the commissioner was being executed with such 
extreme accuracy, that he felt convinced that it would not differ from what 
it was intended to represent beyond the wioufe fruction of the I0e,000th 
part of an inch. He begged to ask M. Stnivc whether the relation he had 
stated between the English foot and Russian Sofitne was strictly or only 
upprosimately exact? — M. Strwc replied that it was a matter determined 
by law; and that hence the Russian 5ii|rene had to be varied whenever 
the English foot was changed. That hence the comparison had to be made 
with rigid accuracy when Captain Rater's determinations had been con< 
eluded, as well as on other occasions besides the present. 

*' On Mtme Recent and RemarkaMe Examplea of the Prvtectian afforded by 
MetaltU Conductors ttgainst Heavy Strokes qf Lightning." — By Sir W. 6. 
HAftau. 

The pusstbility of guarding buildings nnd other structures against the 
destructive electa of lightning, has been made a great question in practical 
science — from Ihe time of Franklin to the present day ; and it is of coo- 
siderable public importance, seeing the damage which occurs to onr 
beautiful churches hkI Other edifires by strokes of lightning, to bring this 
question complslrisr aoder the dominion of iaductioo, observation, and 
•abpstioMBL Tiw ^neral principles which Sir W. S. Harris submitted 
M -rfeisiible fraa the inquiries to which he alluded are these :— If we 
iaHlliae • ship or building lo consist altogether of metallic substances, 
it would certainly be secure from any damage by lightning ; and for this 
simple reason, that what we rail lightning is the result of the electrical 
agency forcing a path through resisliag noatter such a« the air, aod extrj- 
catiog wilh explosive and expansive force, both light and heat in its 
course. When, ou the contrary, it falls npon conparatiwly aon<resisting 



bodies, sncb as the metals, then this form of lightning Tsaisbes, and Ike 
discharge assumes, if the metallic body be sufficiently capacious, the fatm 
of a comparatively quiescent current. Onr ol>ject should be, therafoirr, 
in defending any building or ship from lightning, to briog Ibe geaeml maaa 
IO far as possible into that passive or comparatively uoo-resisUBg slate It 
would have sopposiag it a mass of metal. This is, in fact, the aiaglo and 
simple condition of such an application, wilbont any rpfereocewbalover to 
assumed forces of attraction or peculiar specific powens laaoifssled by 
certain bodies fur the matter of lightning, and wbioh really do out Olist. 
This simple principle, by a careful mechanical arrangement, ealeoiated to 
render it practical aod applicable to all the duties which the gaooml 
structure of a ship together with its masts has to perform, is sow 
universally carried out in the navy, with the most perfect success; so that 
damage by lightning io the vessels so fitted has, for the last fifteen yean, 
quite ceafted. The masts are made completely cundortiog by capacioos 
plates of copper, reaching from the highest puintii tu the keel; and are 
tied into one general connection wilh all the great melnllic maaacs 
employed in the construction of the hull, and united by the largQ bolls 
of copper passing through the keel and sides, with the copper expanded 
over the bottom and with the sea. It is quite impossible that a dlsabargc 
of lighloiog can fall on the vessel in any place, and nut b« at ooor <iaa»- 
mitted safely by the conductors, not voder the form of Ughtniay, bvt 
under the form of a current without explosion. Sir W. HafVb Umb 
referred to some remarkable oases. 

" Oh Ancient Sen Margins," By Mr. H. Chambus. 

The existence of marine detritus cootaioiog recent shells at various hctiids 
above Ihe present sea level haji long been well known. These depoails 
are sometimes met wilh at an elevation of 1.200 or 1^00 feet-^Aod 
much more frequently at lower levels. They often appear in the faim 
of ancient sea-beacbt's or terraces, marking periods io which the relalitc 
level of land sod sea remained stationary. Indications of ibis kind abooad 
on all the coasts of (ircat Britain, Ireland, and France, and are also i 
juore iidand. The ecu has leJt traces of its presence sometinas by 
ing away the coast into hollows and caverns, at others by fiUiogniid 
lows with sand and al)ingle,or forming rude platforms at the bases of < 
In shores of moderate inclination these efft-cU are most conspicuous ; itiagt 
on coasts having a very small iaclination the sea makes little iaip««ssao^ 
whilst on a bold coast no accumulation remains. The valleys of rivess 
also afford memorials of the former presence of the sea. Many of tbcoa 
were once estuaries, and still exhibit terrace banks and platforms of 
detritus brought do\rn from distant mountaiuB, The nature of the deposit 
marking the margin of the ancient sea varies with situation aod circom- 
slanre, being areoaceoas or gravelly, clayey, or alluvial. The author has 
examined numerous etampies of these deposits on the coasts and in the 
valleys of Scotland aod England, and measured their elevation above the 
sea. He £nds them moatcanBtuntly and well marked at certain particular 
levels, which he has called, for the sake of distinction, after the places 
where the pbeoomeoon is most strikingly exhibited. 

The^Vsl level at which indicatious of the former action of the sea are 
found is only about 11 feet above high water. The second is from 23 to 40 
feet above Ibe sea, and termed hy the author the Chichester Beach. The 
(Aird terrace is C4 feet high on the seaward side, rising to 80 feet inland^ 
and called the St. .Andrew's Beach, being well marked near that Univerw 
sity. The fourfh, or Kingstown Beach, is from tl8 lo 100 feet above the 
sea, and is seen only in a few places— as for example, near Inverness, and 
at Kingstown, near Dublin. The Ji/th, or I'axlon Beach, from 114 to 198 
feet. The sixth, or Bourland Bench, is very generally found at 168 feet 
above the sea. The .leventh, or Paris Beach, from 180 to 186 feet. Tho 
eigAi/i from 2TS to 280 feet : and the HtniA, or Versailles Beach S86 fc«L 

Besides these, there are at some localities indications of the sea margaa 
at other heights, aod marking stationary periods of briefer duration. Ona 
of these, at the height of 50 feet, is visible on the shores of the Firlhs of 
Tay aod Forth; others occur at elevations of 113, 190, 150 feet, and near 
Peebles there is one at 545 or 547 feet. 

The following districts were described by the author as prescstiiif 
examples of a succession of sea margins at many or all of th^ir levelac 
—the valleys of the Ness and Spcy, the Firths of Tay aad Fort^ 
St. Andrew's, the Vale of the Esk, Preston, Liverpool, and Bifk«B« 
head, at 64 to 70 feet, and again at L28 feet; Bristol, at 280 feat; 
tVeston-Buper-Mare and Brent Knull, ut 158 feet ; Bath, at 184! feat; 
Chichester ; in Ihe Isle of Wight, Osborne House stands on the Paris 
Beach at 181 feet; Exeter; Torbay ; London, where Mary-le-hoae icpra- 
sentii the St. Andrew's Beach, at 65 feet, and Deptford at 61 feet ; Pari«, 
along the line of the barriers, at 186 to 196 feel; Rouen exhibits the St. 
Andrew's Beach at 69 feet, and the Paxtun Beach at 126 fret, whilst tba 
table land around is 640 feet; the Pont do TArde, a broad terrace at IM 
feet, and Dublin, a succession of sea margins at 60, 107, 1S9, 171, 872. aad 
280 feet. 

The Ruthur coaatders it probable that this oDiformily ia the level of the 
successive margins of the ancient sea will be found to extend also to Nor- 
way aod perhaps to North America. On the shores of the Allen Pioid 
are a succession of terraces, considered by Bravais lo form part of oaly a 
tingle line of sea level, one extremity of which has remaiued italina 
ary, whilst tlie other has been elevated several hundred feet. Ifc. 
Chambers^ however, states that tlie inlermediale clev«tioas rnrraipnnd 
in level with bis series of terraces, and bdieves they wua foianj 
at the same Bucceisive periods. Aloog the shores of the great Ammi' 
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«iB 'lAkM there ure aloo terraces at various elsvations, oorrMpondiag 
^riKh tile more rvmurkable elcrated beaches in Britain. la conclu- 
•■loii, the aatbor objervn Ibat these pheaomrna eannot bea ccounted 
(or by «irppo»ins a oaniber of distinct uad local dtattirbances ; bnt imply 
an equable elevatioa of the larrd (or subsidence of the sea) sinuitaDeuusly 
«wer hirge areas : and be points to the plains of South America described 
try Mr. Darwin in proof of the occarrence of surb onifbmi eleratioDS. 

Remarks. — Mr. J. Phillips remarked that tJiose who bad accepted Mr. 
T>arwhrsor Mr. Hopkins's views of the oature and mode of the force by 
which tracts of land were elevated woold believe that the surface of an 
elevated tract must incline from u> axis, or point of greatest elevation. He 
ooQsidercd many of Mr. Chambers's mised beaches, stich ns those ofBreDt 
'SootI and the t-Ilouceslershire valleys, bad in reality been produced by the 
reiDOvai of softer beds of horizontal rock, aad that as many terraces would 
be Ibuad as there were allernations of hard and soft materials. 

Prof. SeoGWicK contended thai it was extremely improbable that the 
^tvraliuo of the land had taken place so uniformly all over England as 
4acribed by Mr. Chambers ; much leu, that France and Norway and 
AmmicA urould b« raiaed the same number of feet at many socceMive 
■iriods. TIte elevation of the bed of the sea aad its conversion into -dry 
ittd bad taken place repeatedly from the earliest to the latest geological 
period*; and ttrata were found in every kind of position, iachoed, vertical 
MBd cootorted, aud seldom horizontal over any wide space. 

Sir H. ]>E LA Beche observed that in pursning this inqoiry the author 
akoold be careful to ascertain Ihitt the terraces were really raised beaches, 
Amaed in the ordinary way by the action of breaker* on a coast. At Batlt, 
'ihare were certainly no indicatiorts whatever of the sea at various levels on 
Ifaa hiUe. 

Prof. Lyell described the elevated beach-lines aronod the American 
lakes as being sometimes in the form of hills of sand and sametimes of low 
elfflift. Allowing for these changes in character, they might, perhaps, be 
ItVead for hundreds uf miles, and had been seen on the oppoaile shores of 
tba lakes. With respect to Norway and Sweden, where raised beaches 
were rtamerous and well marked, observation lutd sbown thai whilst the 
aorUiflni provinces were still rising the southern were actually subsiding. 

Prof. J. Fonnfs slated that external form was not sudicieot to determine 
Ot» existence of an elevated sea margin. All instances should be excluded 
Inhere there was nut an actual section to show the nature of the terrace or 
deposit. Much dilficnlty would also be experienced in determiutng the 
awaii level of a well defined sea beach. The limit of doubt could not be 
Vilhin six feel above or below the line chosen ; and aa in Mr. Ciiamben>*s 
feaions there were Dine Ma beaches, eight of them under the height uf 280 
feet, and three intercalary beaches besides, there was only an interval of 
about Iwenty.five feet between each. It became physically impossible to 
Ideolify distant beaches where the levels were so ill-defined and the beaches 
tbeiDselves so Dumerous. If the intervals had faeeu very irregular, the 
ecwDparlaon of one series with another woold have been much more SAlia- 
iJKtary. The terraces on the banks of tiie Alten Fiord were found at heights 
decreasing in such regular progression Ihal be was convinced they were 
only portions of one terrace sloping gradually away. 

Mr. Dahwim referred to tlie prairies of North America and the great 
plains of Patagonia and tlie Pampas of South America in support of Mr. 
Chambers's view of the orcaitional uniform elevation of large tracts of 
land. The raised beacben in the Andes occurred at irregular intervals to a 
hffigbt exceeding 600 feet, and mainlaiDcd a uniform level for great dis- 
tances. 

Mr. Chambsrs, in rfply, stated that he had oeressarily omitted a great 
poetioa of the details to his paper, which would have explained or supported 
Iha partic«ilar caMs, and had Ihrowu out bis general views to invite die- 
«Mioa eiid further inquiry. 



jraiOCBBDXK€MI OF SOZBBtTIFXC SOOISTZHS. 

INSTITUTION OF CIVIL ENGINEEB6. 
June 20.— The President in the Chair. 

This was the last meeting of the session, and several papers were read 
la abstract because there was not time for giving then in extenso. 

Tbe6rat was " Or the Adrantngnand Economy qfrnaintaminf; a kiQh de- 
§nt o/ CUiintinfis in liinidtand Street* ; wilhan occoant <if thi' Lonttruetiou 
mut Operation aj the tStrfet-Mtcetping Macktnt." By Mr. J. WHiTM'OftTll. 

It treated of the general advantages of street cleanliness, the comfort of 
Ike pedestrian, the avoidance of impurity to the air from the decomposition 
«f dirt on the pavement ; less dirt and dust being carried into the houses, a 
taviag in the cost of maiotenance of roaciways, and a diminution of^he 
diaoght of carridges. The anooyaoces of the common method of cleansiog 
were then detailed— >wilh the importance of employing plenty of water in 
Ibe cleansiog of streets, to liquify the mud, to cause the dirt to swell and 
llse frtHD between the stones, (u cool and purify the air during hot weather, 
lad to pravent the dual from being driven into the dwellings. It then 
•bowed how much economy there resulted from bavtag foree enough to 



cleanse the streets thoronghly and simaltaneously fai wet waather^ par- 
ticularly by Whitworiii's sweeping machine, which is a cart drawn by one 
horse and managed by one nian ; it bas on one of the wheels a toothed 
wheel working into a pinion, which gives motion to a drum over and 
around which passes two endless obaias passing also round another 
drum at the lower extremity of a light frame suspended at the tail of 
the machine, over an inclined plane depending from the dram frame ; 
these endless ohaiae carry a series of broad brushes fonned of an ladiaa 
rush of peculiarly elastic and durable nature; they travel at aveleci^ da- 
pending Qpoii the speed uf the horse, nud impiogtug qpoo the ground with 
a force wbiclt ia re);ulated by a coiled spiral spring, carrying the dirt up 
the inclined ploue into the cart, whence it is emptied when the receptable 
is full. 

The next paper read, was *' An tcecunt uf the a*a de/encti tif lUmttey 
Marth, enmmtonlij kntm'n by the name oj Dymtkureh Watl.and the protta^le 
origin nf the Manh it*t{f, or the manner in whieh it tea» reeluivied /rant ike 
Seu." By Mr. James Eluot, Juo., the resident engineer. 

Romney Marsh, properly so called, forms a triangle, the base of wfatch 
would be a line drawn front HomDey to Appledore, and the apex at Hylfae, 
and comprises about 24,000 acres. It is probable, that this marsh was 
caused in the first instance by the formation of a natural barrier of shingle, 
nearly wheie Dymchurch Wall now blands, by which the sea was ex> 
cludeil, and Ihnt the first artificial works were executed by the Romans, 
when they held possession of the country. They consisted of the erecUooof 
cross walls running from the natural barrier (the " Full") to the hills, at 
the base of which the ancient river Limene ran. The chief of these (the 
Rhee Wall), ran nearly in a straight line from Romney to Appledore, and 
it was at that spot where prubably the main work was performed. 

Upon the supply of shingle from the west being cut off by tbe extraordi- 
nary accumulation at Duugeaess Point, the natural barrier at Dymchurch 
gradually became weakened, audi it was necessary to take some steps to 
prevent its total destruction ; the first measure adapted was Ihe erection of 
ao inland wall at some little distance, at the back of the " Full,*' and 
afterwards, the construction of large stone groins on this point or sea-side, 
at ri^hl angles to Ihe line of coast, to order to increase the deposit of 
sbiogle. However, as the supply of shingle gradually decreased, on ac- 
count of the constant movement to the eastward, and as all that escaped io 
that direction was permaueolJy lost, these means were foood insullicienl, 
and a system of " arming," wilii brushwood and timber-piling was adopted. 
This was found to answer Ihe purpose for a considerable period, but it also, 
iu the course of time, gradually became insufiicient ; and it was found ne- 
cessary, at length, after uumerous experiments, to adopt a stone facing 
\%Hh an average slope of about eight to cue, up to high- water mark, gra* 
dually increasing in steepness fiooi that poiut, and terminating in a curve 
of seven feet radius. "The stones, wliich were laid in a bed uf concrete, 
where they were most affected by the waves, were of different sizes, aver- 
aging from eighteen to six inches in depth, the largest of them being in the 
middle, where the greatest wear and tear took place, and at which place 
rows ofiiheet piling were also driven for additional security. 

This plan was adopted by the author after mature deliberation on the 
reports of Mr. Rennic and Mr. Walker, and a very careful examination of 
the locality. Part of the wall has now been standing for ten years, and has 
required a very trifling amount uf repair, while the annual expense has been 
reduced from 10,000/. to 4,000/., with every prospect of a still further re- 
duction being effected, as upwards of two-thirds of the work are now per- 
manently completed. 

Tbe last paper was, " On Ocfini SUam Nrntigation," by Captain Hen- 
derson, calling attention to the fact, that in this great maritime nation, 
naval architecture was neglected as a science, as was proved by the ex- 
perimental itquadrons and some of the ordinary steam vessels lately bnill. 
Neither the publio nor science had derived any advantage from these costly 
experimenis, owing to Ihe absence of any information, io a systematic 
fori)], that correctly described the relative Bize, capacity, resistance, power, 
or speed of sieam-shipj ; the present tonnage and uomtnal horse power, for 
all purposes of analogy, being quite fallacious. 

The meeting was then adjourned until the secoad Tuesday in January, 
1848. 



ROYAL INSTITUTE OF BRITI81I ARCIIITECTS. 
June 2A, — C. FowLUi, Esq., V.P., in the Chair. 

Dr. BaoMrr, F.6.A., exhibiled a Drawing of a Templars' Church t>f 
the twelfth century, at >f etz, having an octagooal nave with a p3rnuntdal 
rm>f, and a semicircular apsis with a semi-conical roof { — alfo a Drawing 
of a Twelfth Century Church at Matbieu, near Caen, showing an areh 
between tbe nave and choir of elliptical form, and ornamented with tinte 
rows of couoierset chevrons. 

A Letter was read from Sydmcy Kmirkf., Fellow, on some peculiarities 
io the Architecture represented on the bas-reliefs recently brought from 
Nimrond, and now in the British Moseum. 

A paper was read : — " A bketch of the professional life of George 
Dance, Architect, R.A.," by SAnmut. Augell, V.l'. 

Tbe Premiums in Books awarded in the 8tudeoti' Class at the previous 
General Meeting were presented as follows : — 

To Mr. W. BoPTCHE*, for the best Series of Sketches of Designs tmm 

Stibjects giren monthly by tbe CouncU, — a Copy of Chambers' TrvMiae 
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on Civil ArcbUectare, by Gwilt ; and for the best Notes of Papers read 
at the Meetings dariog the Sesaioo,— a Copy of Hope'di Hislorical 
Eftsay 00 Architecture. 

To Mr. S. J. NicHOLL, for his Notes of Papers read at the Meetings 
darioc the Session, — a Copy of Milizia's Ltres of the Architects, trans- 
lated by Mrs. Creay. 

A curious Model of a Chinese Chemist's House and Shop were exhi> 
bited to the Meeting, and the several arraogcmeats explained by Professor 
Donaldson. 

In •BOOUDoiag this as the closing Meeting of the Session, the Chairman 
adverted to the general proceedioga of the Institute during the year, anil 
to(A oecaiion to express the regret generally felt at ihe recent decease of 
their highly esteemed Honorary Member, Mr. J. B. Papvrortb. 

It has beeo arranged to set apart an evening, early ia the ensuing Ses- 
sion, for the discussion of the subject pruponnded in the paper read by 
Mr, Cmantrell, at the meeting of the Uth of June, '' On tkt Geometric 
Sjfttem applied by tke Ulediteviil Archkectn to the proportiont #/ Ihcir Ec- 
£Uniutieai Stntcturet" by which lime it is hoped that those Members 
who feel particularly interested in the subject will be prepared to otTer 
their opinioBS thereon. 



A STONE- LIFTER. 

Being engaged in the construction of bridges. Ace, on the Great Grimsby 
and Sheffield iuDclion Railway, and the engineers objecting to lewis-holea 
in the face of Ibe coping, Mr. Joshua Oliver, clerk of Ihe works, saggested 



SCALE i IN 1<»A Poor. 



a plan to obviate (he difHcuKy. The annexed Bkelcb is a representation of 
(he apparfttus, which is nothing more than a bar of iron, 3| inches wide and 
ll an ioch thick, with a sliding piece and screw; but should it be used for 
rough stones, the screw may be dispensed with by adding a key to the lop 
of the sliding piece, as shown by the dotted lines. — BuUder, 



SULPHURIC ACID. 

At the College of Chemistry, Jane 2S, a lecture " On the ptanufacture* 
properties, and uses of Sulphuric Acid," was delivered by Mr. IIf.sry M- 

NOAD. 

After alludiug to the great importance of chemisti^ and its hearings on 
almost every branch of social industry, the lecturer observed that it may 
even be classed among the priocipal elements of eiviljaation. In illustra- 
tion of which, be adverted to the inStience exerted by sulphuric acid on 
the manufacture of soap— an article, the consumptian of which is not sub- 
ject to the caprices of taste or fashion, but abAolutely essential (o cleanli- 
ness and comfort. From the year 1829 to 1834 the average importation of 
barilla iolo this couutry amounted to 12,ti(K) tons. Now, however, this ash 
is scarcely (o be met with in the nutrkel :— tit-arly the wbole of the soda 
coosumed in this country ia the maDiifacture of soap and for other pur- 
poses being obtained from common salt through the agency of sul(ihuric 
acid ; and the united quantity of soda ash and soda crystals iinouully 
maudfactured is cailc>ila(ed to exceed seven times the largest importation of 
barilla ever made in one year. This increased consumption of soda is due 
to the repeal of the salt duty, and to the improvemeots that hare been 
elFected in the oianufacture of sulphuric acid. 

Mr. Noad proceeded to review the sources and properties of sulphur; 
and after showing bow extensively this elementary sobstaoce is diffused 
throQghout the globe and in all the kingdom of nature, he remarked on 
the imprudent policy of Sicily in granting to a French company, in 18K8, 
a monopoly for the purchase and sate of sulphur — a course which, bad it 
been persevered in, would, probably, ere this have ealirely,or (o a great 
extent, deprived Sicily of her lucrative article of commerce. During the 
time the monopoly lasted (only two years) do less than fifteen different 
patents were taken out for methods of obtaining back the sulphoric acid 
used in the manufacture of soda. Hundreds of thousands of pounds 



weight of sulphuric acid were prepared from pyrites; and a prooeaa wa' 
indicated for decomposing gypsum. Even at the present lime large quaa* 
titles of sulphuric acid continue to be made from pyrites ; and in 1B42 the 
importation of sulphur from Sicily was not one-third of the amount im* 
ported in 183fi. The lecturer described (he various compounds of sulphur 
with oxygen; illustrating experimentally the properties of sulphuric acid. 
He gave a driailed account of the present method of preparing sulphoric 
acid on the large scale ;— imitating it on the lecture table by causing two 
streams of sulphurous acid and nitric oxide gases to come into contact, 
together with steam aud common air, into a large glass globe ; and be 
explained the theoretical nature of the reactions which took place by means 
of diagrams. Tlie leaden chambers employed in some manufactories were 
stated to be of immense size — upwards of 180 feet long, having a capacity 
of 35,000 cubic feet, and being capable of preparing ten tons of acid 
weekly. The great saving eifected by the modern improvement of substi- 
tuting vessels of platinum far those of glass for the final concentration of 
the acid, nutwilhstaodiog the enormous price of the former, is manifested 
by the fadi in (he price of sulphuric acid from id. to I|d. per pound. The 
lecturer performed a series of experiments in illustration of the valuable 
properties of sulphuric acid. He adverted to its great use as au elegant 
and economtcai means of rehniog silver — and to its introduction into agri> 
culture as a solvent iur bones, by which phosphate of lime is not only 
brought into a liquid state — and thus more intimutely difftiscd through the 
soil — but a portion of phosphoric acid is likewise set free to combine with 
lime or other basic matters in (be soil. The lecture was concluded bj 
observations as to the manner in which the sulphates act as manures — viz., 
by furnishing the necessary supply of sDlphuf to those parts of plants io 
which this elemeut ia found— aud of which it appears to be aa caacntMl 
constituent — viz. (be gluten and albumen of the several varieties of 
and the legumia of those plants^ which are called Uguminout. 
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WARMING AND VENTILATION OF THE NEW HOUSE OP 

PEERS. 

We have been requested to give an account of (he system adopted by 
Mr. Barry, for the warming and ventilating the New House of Peen* 
We cannot do better than give Professor Faraday's account, read at the 
Koyal lustitutioQ :— 

Mr. Barry's plau of warming and ventilating the three rooms to which he 
has applied it {i. r., the royal ante-chamber, the hou&e of peers, aod (be 
public lobby), consists, first, in causing a current of air, of regulated tempe- 
rature, to pass beneath (be impervious floor of these apartments, aod after* 
wards to rise to a chamber at (he top of the building, from whence it ia 
ditl'used in great abundance, but imperceptibly, throughout the three apart* 
ments ; aud secondly, in drawing off the vitiated air and discharging it 
with great rapidity into the atmosphere. To accomplish these olgects, Mr. 
Barry has achieved expedients for, 

1. Warming the building through an impervioas floor, as ia the CMe of 
a Roman hath. 2. Enfecting a system of currents. 3. Providing means of 
causing tea thousand (ubic feet of air per minute (o proceed in a prescribed 
course, and with regulated velocity. 

The warming is effected by a steam-cockle, supplied from one of Lord 
Dundonald's boilers ; it is traversed by a quantity of air-tubes firmly fu* 
(eued into it. The air which passes through the tubes is the source of 
warmth. This apparatus, with its furnace, is placed beneath the public 
lobby; nod (he current of warm air passes beneath its impervious floor. 
then beneath that of the House of Peers, and lastly, beneath the floor of 
the royal ante-chamber beyond. Witli warmth, the air acquires a certain 
degree of motive power iti (he rising parts of the passages, which carries 
it onwards till it reaches the reservoir chambers at the summit of the 
building ; from thence it is made tu pass down into the apartments by their 
walls, and so distributed, without draught, (o be breathed by (he iomatet 
of those rooms. This gradual diffusion of (he air is accomplished 
system of currents. It is caused by subjecting the air tu iiicquali 
temperature. Descending by tlie walls of the building, it is cool 
windows, &c., and thus its velocity downwards is increased. Arriving 
the level, at which it is at once heated and deteriorated by respiration 
combustion, &c., the air again rises iu (he ceutre of the room, and passes 
through the ceiling into a foul-air chamber, which is in connection with a 
chimney. Through this chimney the air is driven by the third expedient 
adopted by Mr. Karry, viz , draught uf the flue, — and a peculiar lootire 
power furnished by Bell's sleum-jet [see Jouraa/, last mouth, page S30,] 
a source of force which has so many philosophical considerations connected 
with it, that Mr. Faraday expressed it his iuteutiou of making it thesab> 
ject of a future day's discourse, lie therefore limited himself at pre* 
sent, Co the simple statement that steam produced under 32lb. pressure oa 
tlie square inch, will set in motion 217 times its bulk of air. 

In the course of bis communication, Mr. Faraday described the arraoge* 
meots made by Mr. Barry to clear the air, and (o rrgulate its velocity, so 
as to prevent the possibility of draughts coming on any inmates of the 
apartments. He showed how the steam-cockle, employed to give wmmth 
in winter, might, by filling it with water from the Artesian well, become a 
source of coolness in summer. These, and many other important arrange- 
ments, were illustrated by sections in relief. 
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Tke AdVftBtegM expected from thia mode of rebtilatioD, are, 1. Th« pre- 
iMlioa of local draaghts. 2. The prereDtiua of the stains and disfigure- 
■tatf resalliog from such draughtB. S The avoidaoce of all moveuieat 
HiddifpersioD of dirt and dual of the house by curreota occasioned in it, 
wUeh currents, if existing, would tend to render the air iiupure. 4. The 
•fndaoce of all sadden chaoKe of temperatare. Finally, it was noticed 
llalaU part* of the houie were fire-prnof. Mr. Faraday then look occa- 
riaato remark that this achenie of ventilation was under a disudraotage in 
ttapreaeot ca»e, as it had to be adapted to buildings which were not plan- 
Bid with reference to it. 



DREDGE'S SUSPENSION BRIDGES IN INDIA. 

Major Goodwjn has addre»»ed the following letter to the Editor of the 
^JSMfiUhmnn (Published in India io reply to Mr. DredKc'a remarks): — 
*8ir. AdTerting to a statement which lately appeared in your paper, and 
ilkh, wilh certain coinmeots, has found its way into the Star and 
tntM Spfctator, relative to the failure of an iron bridge on the taper 
[ifaain principle, ma nufac lured by the patentee, Mr. Dredge, sent out by 
Ub, and put up at Jessuro, I feel inyself iiound to ufl'er a few word*), as 
tbe measures of the GovernmeDt have been roiitreprtsented. and tUe facts 
of the ca5e considerably distorted. The span, width of roadway, height of 
ynlBt of suspension, being oeceasary data to furnish Mr. Dredge with, 
ikise dimensions, and tbes« alone, as coonected with the required strength 
flftfie iron-work, were sent to him, and he was further particularly instrucled 
ts form the eyes of his links in a peculiar way (which, however, be did 
004 observe) Mr. Dredge, as 1 before said, required the almve datn on 
which to calculate the strength of his ironwork, and the angles at which 
kis rods were to bo placed. Not one of these details was sent from here, 
nor WM it likely he would have adhered to tbem if they bad been, for it 
was oaturally his interest to proleL-t his patent by every care be could be- 
stow, aad it is sufficiently evident be did attempt it when he made the longi- 
tsdioal beams 25 per cent, above what he was in the hnhil of doing, not * as 
the drawings warranted,' for no drawing %veat from this country, Saving 
a tracing of the masonry design, and section of the river, wilh sundry 
qseries relative to the retention of the chains in the ground. To prove 
dat the drawings of the iron-work catne out from, instead of going to Mr. 
Dredge, I send you bis sheet of plans, which were accompanied by most 
•iaborate iujooclions, all of which were fulfilled, and the bridge was must 
oorrectly put up. Yet the bridge fell, (hough it might have been standing 
■aw if it had only been subjected to the ordinary traffic of the couotry, 
tad Koarded from the anusnal crowd lo which it was exposed. 

" I have said already more than I intended ; safiice it to add, that once 
a sincere admirer of the system, I have had experience enough to discover 
its defects ; full explanations and refutations of Mr. Dredge's statement 
hare been sent lo the scientific journals in England, and will appear in 
doe coarse, as will also an elaborate treatise on Llie system in all its bear- 
ing* : let the discrimiDating public wait a little, and hear both sides of tlie 
(jueBlion." 



NOTES OF THE MONTH. 

Centre PaaeA. — It it customary, in moving the "centres" of i piece of 
iron intended to be turned, to drive a centre punch into the boles previously 
made; first, at an aoKle, in order to force the metal over to the side re- 
quired, and then, to drive it io, perpendicularly, in order to give the hole the 
proper shape for the lathe centres. This is frequently repeated, until the 
hole is mutilated, or driven so deep as to be objectionable, and is absolutely 
iar4«roia on a nice piece of work. There are other modes of moving the 
eentrea of accurate work, such as the scraper and centreing drill, but this ia 
the mode generally adopted on account of convenience, and has done injury 
to much fine machinery. The new plan adopted for this 
/^, porpoie, which I saw in a small shop at Massuchusetts, appears 
ini to me to be equally convenient with the ordinarj- centre-punch, 
AMv while it is quite as perfect and unohjcctionable as any of the 
IK more tedious modes. Thii, tool ia formed by making the conical 
l^t point of a centre-punch on an angle with its shaft. It will be 
/v^ readily teen that by using this punch, the hole will be more 
1^ easily moved laterally, that its uniform conical shape will be 
£V preserved perpendicular, and that the ditUnce of moving it may 

^V be accurately managed by the blow of the hammer upon the 

▼ punch.— P. B. TrLCtt, New Orbmu. 

Skimming Ladle* for Pouring Cm! Iron.— la a foundry at Connecttcnl, 
there is a mode of skimming small ladles for pouring cast iron, which is 
found to be very useful. It consisU in riveting a small bar of iron across 
the top of the ladle, ja«t at the back of the mouth, and covering it with 
tUy, the same as at the bottom of the ladle, to prevent its cooling the 
melted iron. The bar should extend far enough below tht* top of the ladle 
to commence skimming from the first, and near enough to the mouth to 



eontinne nntil all ia poiired. I saw tome tett or fifteen persont pooring with 
these ladles, while not one was required to skim, and I wu told that no 
objection was found to it in any respect.--^/&iJ. 

The me$t Exttnnre Manual Structure is, ondoabtedly, the great Chi- 
nese wall. It is 24 feet high and 10 feel wide, and reaches to the extent 
of from 2,000 to 2,100 miles, over mountains, precipices, and rivers, np to 
the sea on one side, and the inaccessible mountaias of Thibet on the other. 
The Chinese truly call it one of their wonders of the world — as the alone 
used for its construction, if placed one beside the other, would suffice lo 
encompass the whole circumference of the globe. The entire history of 
this construction is wrapt io similar obscurity with that of the Pyramids 
of Egypt Chinese documents ascribe to the founders of the empire Ihe 
benefit of a vast system of drainage and exsication of the land, after which 
came the great world-dearlh of seven years, See. 

Malleable Gla»i. — Prof. Schbnbein has discovered a substitute for glau. 
It consists of pulp of common paper, made transparent, by causing it to 
undergo a certain transformation, which the Professor calls catalytic. With 
this paper, made waterproof, is manufactured perfectly transparent window* 
panes, vases, and bottles, which will not easily break. 

Doter Landing Pier. — The lords of the Admiralty have at length been 
pleased to give their sanction to the erection of a landing pier in Dover 
Bay, according to the plans prepared by Messrs. Birch, and submitted to 
them by the Town of Dover. The commissioners of the harbour also have 
given their assurance that the measure shall meet with every assistance from 
them. A company is, therefore, now forming for the purpose of carrying 
oat this desirable work, and it is determined to use every endeavour to get 
the erection completed during the present season. The pier will extend 8QQ 
feet into the sea, and at its extremity will be a lozenge construction of four 
sides, affording to steamers not only unusual accommodation in coming 
alongside, but the certainty of a good lee in stormy weather. The advio 
luges of the pier will be greatly felt by the mail establishments of the Bri- 
tish and foreign governments, who have expressed their willingness to enter- 
tain the question of an annual grant for its use, — as well as by the conti. 
nental steamers, who will thus be enabled lo cfTect a landing of passengen 
at low tide, which is a question of great importance to Dover, and enablet 
it to maintain its high position as a point of embarkation lo the continent. 

" The Espreu" steam vessel, built for the South Western Steam Naviga* 
tiora Company for the Southampton and Havre station, by Messrs. Ditchbum 
and Mare, and fitted wilh engines by Messrs. .Maudslays and Fietd, made an 
experimental trip on the Thames on the 4tb ult. It is stated she performed 
the diitance from the Nore lights to Blackwall, a distance of 47 milos, in 
2 houri and 8 minute*. (Qy. with tide.) 

Brighton and Continental Steam Packet Company — The two boats built 
for this company have been running from Shoreham to Havre since the lit 
ult., and have answered the directors' eipectations in every respect. One of 
the boats ran the distance (,84 nautical miles) in 6^ hours. When the 
Dieppe railway is open, Dieppe will be the port instead of llayre. Wheo 
the works at Newhaven are completed, that port will be the place of depar- 
ture instead of Shoreham, by which a saving of 4 or i of 'n l^our will be 
effected, and in fine weather the boats will freqaently go over in about four 
hours. 

Kailway Opened. — On the 20th ult., a further extension of the South 
Devon railway, from Newton to Totness, a distance of 8] miles, was opened. 

Short Time/or Building Operativtt. — We arc happy to state that a system 
of leaving off work on Saturdays at 1 o'clock is about to be carried out : it 
has, we understand, been already adopted among the carpenters and joiners 
of London, in the shops of Mr. Thomas Cubilt, Mr. William Cubitt, Mr. 
Baker, Mr. Piper, Mr. Jackson, Mr. Lee, Mr. Seth Smith, &c. 

Prevenlion qf tnm/ivm Ruating. — The Royal College of Chemistry offers 
a premium of JEl.OOO for the discovery of a method of rendering iron, when 
used for ordinary purposes, as little liable to rust ai copper. 

Printing Type*. — M. Coblentz, a topographic printer io France, states that 
type may be hardened by galvanism. 

Grind*tone*. — M. Jules Pngeot, of Heriraoncourt, has adopted a plan to 
preserve his workmen from the ill effects prescntid by the use of grindstones 
in bib factory, by applying a ventilator to carry off the siliceous dust before 
it can reach the mouth or nostrils. 

Cratrersiois q/" Diamond* into Coke. — At the meeting of the British Asso- 
ciation, Dr. Faraday exhibited some diamonds, which he had received from 
M. Dumas, which bad, by the action of intense heat, been converted into 
coke. In one case, the heat of the dame of oxide of carbon and oxygen 
had been used— in another the oxy-hydrogen (lame — and in the third the 
galvanic arc of flame from a Btinsen battery of 100 pairs. In the last case, 
the diamond was perfectly converted into a piece of coke — and in the others 
the fusion and carbonaceous formation were tvidcnt. Specimens in which 
the character of graphite was taken by the diamond, were also shown. The 
electrical character of these diamonds were stated also to have been 
changed — the diamond being an insulator, while coke is a conductor. 

Iron far Girder Bridgti.—hlT. Murray, a valuable contributor to the 
Mining Journal, suggests that iron girders and similar supports ought never 
to be made of cast iron, but of wrought iron, and composed of plate; 
twisted previotuly into a rope, and finally moulded into the required forms 
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, aJnM/bf " ToMo," or i Diummos blade* being lo worked and moulded, will 
blMl4 iiideed(.bBt never break. 

Tike CHy of Mexico. — CoagpicoonJBtnongtbe bnutT and magtriflcenee of 
tba;fir«nd- city of Mfixioo it tlie Main Pluca. It cover* an area of 
tweire aom, ptved with marble, foraiiug one of the most beautiful prome- 
nade* in the workL. Od cver^ ude of tfaia great square magiu£ceut and 
eoall^ pnbtio baildingi ore situated. On one &ide ii seen the apcdoas cathe- 
dnii wbMi extoods tbe whole lengtb of the square, and tbe government 
pdtatoe eitendi the whole length of another Aide. The cathedrtl i> erected 
oa tbrviteof the great idol temple of tbe Actec?, an«i the govemineat pi. 
lace on tbe ground of the palace of the great Montezuma. The' amoant of 
Mltb in the cathedral it incredible. The altar is cover<^d with plate* of 
BHlTe silver and beautified with ornaments of ma«&ivc gold. The balm- 
trade en cloiiiig the altar t\:ten«ls a length of 100 feet; ami iff m«le of a 
xnateiivp composition of goldf silver, aud copper, the vnlue of which is exceed- 
ingly- gT«at. Statues* vAick, and candlestick*, of gigantic eise, are icalt£rcd 
througb the buildings and when we know that tbete, too, are made from 
the preciouat uietaU, v^a can form an idea of the immenaa wealth of tbia 
cathedral. There are about 80 cburcbet in addition to the cathedral,. richly 
ornamented with gold, silver, and precious btones; and it is supposed tlutt 
the wealth which is exhibited in this manner is as nothing to tbe immense 
treasures that arc kept in concealment by the priests. The city of Mexico 
can also boast of a splendid theatre or opera-house, which was erected at an 
immense cost, aud is capable of seating 10,000 persons comfortably. On 
tbe westerii side of the city is another square of 45 teres, with a fountain in 
the centre. It ia latd out into pleasant walks, and much frequented in the 
evening as a promenade. The citjr of Mexico, like the city of New York, 
has its fashionable drive — its Third Avenue. We must, however, acknow- 
ledge that our Third Avenue cannot be compared to it for beauty and ex- 
tent. Some idea of its extent may be formed from the fact that it is one 
mile wide ; on which tbe most splendid carriages, in innumerable numbers, 
may be seen every evening. It is not unusual to see 7,000 or 8,000 horse- 
men and 2,000 carriages on it at the same time. — Neic Y^n'k IletaUl. 

Improved LocoMotire Engine. — For some time past considerable alteo * 
tioo bHa been excited amoug parliefi coonecled with locomotive trausit by 
tbe perforniance of an engine buUt upon a new principle by Mr, Cramp- 
too, civil engineer [iee ,/uKma/, p. 1531, aud upon which very extensive 
eiperiments have lately been made on the London and North-Weslero 
railway. Tbe engine in question which baa be«?n for a few weeks taking 
fh« etpreas, mail, and ordinary trains on that line, and performing its 
nvttrk in sucb a manaer as to eilect a Baving of from 20 to SO minutea in a 
tbroagh distance of 50 or 60 miles, was tried laitweek without a train, 
for tbe pur[io<!e of testing its rate of speed : vrhea it was found that with 
iJapt. Coddbn^lon, inspector-general of railways, Capt. Simmonda, as* 
aiatant-iiiBpector, aud the patentee, Mr. Crampton, on tbe engine, it at> 
tawed the extraordioan,' speed of 75 railes per hour, on a level, immedi- 
iftlely after surmounting a gradient ; and that at this rate there was a total 
ahaeeee of all vibration, and a iitcadinoss of movement perfectly sarprising. 
These great advantages arc effected iu Mr. Crampton's engine by the 
centre of gravity being brought down to its lowest possible point ; the 
boiler, in fact, being, iu this machine, witbia 2 feet iocben of the raila^ 
whilst iu engines of the old construction it ran, at the very least, S inches 
above their tevd. The peculiarities of this engine consist in the driving- 
wheels being plivced at the foot-plnte cud of the boiler; by which raeaos 
Ibe boiler itself can be brought down dose to liie supporting axles of the 
engine— and, from the peculiarity of form beiore mentioned, any size of 
driving-wbi^ei may br used without iuterfering with the position of the 
boiler, so that longer boilers cau be used if necessary. Another advanUige 
aeoured by this method of bnildiiig engines is, that uo part of the engine 
overhangs the wheels; inasmuch b5 the 6re-box is extended under tbe 
boiler aud driving axle — by wliith alio the diaUnce between the extreme 
wheels is reduced 3 feet. The engine in tjttestioo, the Ncuuur, has only 
13 feet betvreeo them, whilst \a ordinary engines the same amount of 
powec would require 10 feet. 



X.IST OP NETV FATEWTS. 
GRANTsn IN K««uaiii}.nu»i^oxc26, to jvlt 19, 1847. 
Six Moniht alJowed/or Eatalmtiti, mlett othermit exprtuti. 



AaklM VltlM,«r Xjow Moor Iron Worki, firndiey, Vorksliire, eneinMr, for " titiprove- 
inenta J* mnafaln«7 and H>c ■rTmnp[«m«nU ll)e»««f for furirkiif, »twa|>lnf, puBcblaK, cas- 
ting, ood presiiot meuU und otttcr suOfUiicei."— Seated JBtw fi. 

UraiiCorrtHl Hill, at N«w Vork. U.3., i^nltwKtt ofiiraBlr, fcr " a na<le or modes of 
pnxludng muticnt aouiids."— June 2S, 

WUlfam EdwMd Newton, of Chancery-laae, drti eogiDaK, fgc " carlata InmMVvacaU 
ia tnauufaclurlng irhecU." (A cemmunicaUoa.)— Jona 2d. 

Henry Honiblover, of OaJg)eiah^la£«, Comm««!l ■Inroad. Middlesex, engiaaer, for 
ccrtua Iniprovemeiili In oljt*lalug luotU-e power."— Jane 28. 




Frederick ChapUn, of Bishops Stortford, Hcrtfbrdshti«, tanner, for " Imp 
card cases and reUlnloK or fktMnlng papers, deeds. umI fmbrtc*."— Jao* 29. 

Paul Gilbert Prdler, of Rne de Rlvoli, Farls. xtntleman, for "InpioT 
manufkrcure of dry tulpharlc actd. and In the muiiiractarcorsinoklag oi Nor 
pUnric ai'ld.' ( A t-omuiBBiaaUoa./— Jnee 'Si. 

Josepli Urimn," U'lllr,, fvn]., .■( CfiestcTltrld Ptik, In the county cfC* 
pcDTemeoii : :;>iiii certain niMa, from wliMi olJ bis u 

fure man USUI [ L^uUle luintance, ami tbe appUcotlaal 

the purpoie i.i -----„ 5,- ^^ uaaa." — July 3, 

EUu Tooge* in Uia eoanty of Ltacoin, tor " Xmprovemrala lo oraaB 
July 3. 

Robert Weore, of Arg^le.street, Birkenhead, \a tbi county of Cheater, wal 
tuakiT, fur " trnjiruveuieut* Iu clocka or ttme-keepera." — July S, 

Alexunder Mitchell, of BrlcVQelda, in tbe piuHah of BaUymacarrell, Ireland, cH. 
neer, af an ejcieuslon or leCten patent (^raaiad u> blm by Hli Ute Atojnty Klof V 
tbe Fourth, d«t«d the 4ih d»y of Jsl^-, ia the -Jtb year of hia reign, tor the rproi a 
teen years, frooi tbe 4lh of July. X-^ii , for bla liireotion of a dacli ' i isn 

tJoa to facilitate the repalilng, building, ur retaJniag of atiipsau - «> 

and that certain pacta employed tn Ui* coustructlon of kbcaald 1. , mf/j^ 

to other purpoaet." — July 3. 

George- Aiexouder AllU^r, of Ficcadllly, in the coantf of Mtddlaata; Ar*' U 
tn lamps." — July 3. 

George AagUKtoa Haddart, Eaq., <>/ Brynter, In the county of Caccaarrao, 
Improved apparatui fur tike cultivation of land." — July li. 

J0I1D Uunt, of Birmlngbam, braas-founder, for '' a ccrtalu Ia»provettienl or^ 
prorementa in effecting the combustion of gas, oil, campblue, and otUer Suba 
areot may b* burned (or the prodnctioa i>f llgbt." — Jalylk 

Jeremiah Brown, of Rinffwlnford, in the county of StafTord, roll tumsr, I. 
ImprovcoieBts in rolls and machinery uaed lo the ouuinAKtnne of iron] alaol 
oiacblBery lor abapiug n fasbloalag iron for vorlaas parp«ies."'-^nly 3, 

John Hay, of Albioo.terroca, Commerdal-rsail, Seat, tai " lanproremailal 
ting or tittiu« iliv Intenoc paiU of abipa or oiber reeaete, warebnuaaa audi 
fur tbe |iarpoi« of facitltaling the delivering Or reoioring Iroin ships, raaaels, | 
ami other depota, of tin cargoes or contents thereof." — Jaly :i. 

William Kiltvards Stalte, of Lombord-itreet, gentleman, for "certain lanpe 
Ugtiting, and in the apparatos or spparatitsea cunoected merewtth." — Jiily a. 

Theodore Ciaeyi, of Oaiend, In the Idngdom of Ueiglum, and Louis Fr 
gontltBi.\D, of Ibe same place, for " Ittrprt/vetnenla iu tUe manufacture of\ 
(ruta coric."— July a. 

John Carr, v( Blaebtmra, In the coonty of Lancaaler, for " certain Impr 
looms for weaving." — July 3. 

George Wluaioi^, of Boaton, In the Htate of Misaanhnaetaat>d tlolSed Stat 
mercbaiit, for " Iraprovetaentt in nu«tolaery for oMBMlhcliMiiig fiies aad 

cummunlcailoo.j — July 3. 

Edmund Wheeler, of Basingstoke, In the coaaty of Hf^pafaire, ironaia , 

proveiaenls ii\ valves for steam and other englaas.'* (\ comrovotcaUoa.;— JnlyjE 

John Harvey, sadler. of Holbeck, Leeds, Scotch iron merchaai. for " Im| 
cgnslructLng brides, aqueducts, and almUar atructucea."— July 7. 

Samuel Stokes, of MoikkwelUatrcet, carpenter, for " an Iiuptoved machln 
or engraving from solid bodies, or aabjccts 1i> relltif." — July It/. 

Robert Wliliam Slevier, cf Heiirictta-iireet, CavendUh-aqtjara, MlddleMX,( 
for"ttu Improved material or materiBls ^r purifying or decoiatltlnu bodies] 
terlal or nistariala may also be employed as manare aii4 pl^eaia and Mr otii 
poacs,"— July IS. 

William Edward Netrton, of 06, Chauoerylane, dvtt esgtneer, f.jr " 4 
tnents in tlur manufaclure of acrcH-s." (A commBnlcalliim)~'Jtily 1:.'. 

William Laogley Beale, of Wit Its table, in tlie county of Kent, sailtkt f^* 
ooenta In the construction of anchors."— July |3. 

Alfred Vincent Nenton. of 66, Cbancery-lanc, Middlesex, mecb.ajilcal dfB«. 
** certain Iinprnvenicnts applicable to locooiotlve engines and canlages empji 
ways." (A communication.) — July 13. 

WilllATtl Meosmao, of Woburo. iu the county of Bedford, for " certain tmj 
In tliraablng machines."— July 17. 

Pierre Armand X^ecomte de FontaiDemoreau. of 4, South-street. Finabury, t^ 
Impruvemeuts Iu machinery, for preparing cotton and other tibrous aulwL 
17. 

R«nry Bessemer, of Baxter-Louse, Old yt. Pancras-road, Af Iddlrarx, rngin 
proveoicnts In the manuractore of plates, sheets, or panes of glas»." — July if 

William 8. UensoD, of the city of London, for " certain rmprovcmenta U> 1 
tioif of raiors for shaving."— J nly 17. 

Robert WlUtant Slevler, of Hesrlelta-alreet, Cavendlsh-sqiiare, Illditlesex, gie\ 
for " Improremenis tn stamping, marking, cutting, emboeiing, or pnntlng."— J«l 

John Sykea. and Adam Ogden, both of Hnddersfield. In the county of Tork, ftW 
provemeols In macbloery for cleonijig wool, cotton, and aliuilar ilbroua luhaSaimt 
burs, motea, and other citraaeoua matters." — July 17. 

Jaraei Whlltoy, of BoUsy, in tbe township of Morton, if the raitah of Bta^ef) 
abire, for " certain ImprkivemeuXs iu Die mode of tvaalilng, tcouriag, and llfj|iig4 
alpaca, mohair, colloo, and other llbruas substances." — July 19. 

Edward Light, of Esther-terrace, Oermondacy, master luariaer, for " Improven 
apparatus (or supiMrUn^' or buoying up persocs, bonta, and other bodies whani 
water." — Jaly I',). 

Joaeph Tall, of BrizUiu, Surrey, builder, lur "Improvements in apparatus fiir 
taws " — July l!l. 

Edinud Slaughter, of Avop-tldc Iron Works, Bristol, engineer, ftir *• TmprortOi 
tocmnoUve engines. "—July IP. 

Anthony Bernard Von Ratfaen, of Putney, Surrey, dvl? citglneer, for " certain ni 
wheel* or improved direct rotary engtnea, 10 b* ivorkcd by sleaui, air, or any otJtei 
power/'— July IH. 

Joseph Jean Barnoowakt* of 3, Eu* Neaiw CUel^, in (ha city of Paris, 
♦• a ready-reckouiof mncblne,"— July IS. 



THE CIVIL ENGINEER AND ARCHlTECrS JOURNAL. 




BUCKINGHAM PALACE. 
CWith m Engraving, Plate XIV.) 

AlUioagh we exhibit the Park froot or the oew range of building nhich 
is beiag added to the Palace, we are unable to speak as lo more than ils 
eiterior, the defligos pre«eDled to Parliament bring; unaccompanied by any 
d«sori|>Uon or aoy eiplauMtory Report by the architect himsel^oolwitb- 
ataodioK that loiiiething of the kind, in addition to drawings, might 
properly enough have been " presented to both Houhcs of Parliameot by 
command of her Majesty." We therefore, not being so intuitively Mga- 
cious in matters of architecture as^ it would teem, the two " Houses" are, 
are greatly at a Iom lo understand a variety of particulars that ought to 
be taken into coosideralioo, for we do not get even so much ta a sitigle 
plan lo make us acquainted with the general interior arrangements, and lo 
enable us to judge bow far Mr. BInre ha^ been controlled by positiTO 
exigencies of arcommoilation, to the injury of citernal character, — which 
latter, if the truth may be spoken, is but ordinary in quality and commoa* 
place !o regard to compoBitioD. Had it been for whut is called a ^* Ter- 
race," or the side of a square, or any similar range of bouses combined 
into a general architectural farade, the elevation might deserve the epithet 
*• palatial," whereas being for the principal public front of The Palace, it 
partakes by far loo much uf *'lhe dwelling-house" physiognomy,, undoubt- 
edly of a superior kind. Besides being divided into five markedly dis- 
tinct portions, that have the look of being so many separate residences, 
each with its own eotritnce, the facade is in ona respect, if ng other, 
greatly le&s dignified than some of our club-houses, the latter not having— 
at least, not showing esli'rnall} — any chamber-floor, or one of lodging* 
rooms, over the principal floor ; whereas here, there not only is sucb floor, 
but it is made quite as important as the other, so that except what distinc- 
tioa it receives from its window-dressings, instead of plainly expressing 
itself a« a lof\y state floor, that Srst-floor is made of no more imporlaore 
than the one over it. For want of plans, we cannot say whether such is 
really the case or not, but it does look very much as if, instead of contain- 
iag a ball-room and other additional state apartments for public entertain- 
ntats, the new building was intended to consist entirely of offices in its 
lower part, and in its upper one to afford the &ame sort of residence and 
lodging accommodatioo as has hilherlo been provided in the origioal wings 
of the palace ; and as if the latter — the south one at least — was now lo b« 
cleared out and converted into a ball-room, flee, lU immediate connection 
with the pres«ut grand staircase Unless one of the wings is to be en- 
tirely re-arranged internally, we do not see how there can be any suitable 
communicatioo between the present stale apartments and any others in the 
new building. By referring to the plan of Buckingham Palace, as given 
in the second edition of "The Public Buildioga of London," it will be 
teen that hy forming an approach from the grand staircase into the spacious 
octagon room on that side» converting that octagon into an ante-saloon to a 
ball-room or other spacious and lufly hall for public rutertainments, made 
to occupy the whole of that wiog and what will be added in depth by the 
new building (making altogether about 250 feet from the octagon), a most 
important addition might have been ntude to existing state apartments, in 
(heir immediate propinquity, but at the same time so as to keep the one 
suite perfectly independent of the other, at the same time allowing them 
both to be thrown open at ooce, with direct communication between them 
whenever the occasion might require it. The arrangement we have pointed 
out could hardly fail to be productive of an unusual degree of architectural 
display — of both effect and climax, even were the 2J0 feet of lenf^lh from 
the octagon divided into two halls of entertaionieDl, a larger and smaller 
one, the former being of course placed las). But we ourselves are now 
boilding— not exactly a palace, but a mere castle in the air. We must 
therefore, be content to let what we have been saying pass for mere moon' 
thine. 

Said, perhaps, it may be. that after all, the public nee<l not give them* 
gclves any concern whatever about internal arrangement and accommoda- 
tioo ; since all that will fall lo Ihetr share will be external appearance 
alooe. One circometaoce will certainly be io favour of the New Build- 
iag» namely, it being about ten or twelve feet higher, and being advanced 
•0 much forwarder it will show itself more conspicuously; at the same 
time, owing to its forming a single general mass, it will not possess any 
play of perspective^ nor any of that relief and contrast of Eight and shade 
which now take place when the aua strikes on one i^f the wings on its aide 
towards the court while the rest is in shadow. The aspect of the Park 
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front of the Palace is certainly an unfortunate one,* it being such as to 
render that facade a mass of shadow, — ao incoaveaieoce which it has been 
attempted to keep out of sight in the pictorial perspective view accom- 
panying the two elevations by a device far more ingenious than praise- 
worthy, the sun being there made to shine upon the building from the 
north-east, which graphic fiction, besides setting off the east front itself tu 
full advantage, performs the very good-natured service also of throwing 
into shadow the south side, — whereas, io reality, the effect will be just 
the reverse, since the latter, which forms no architectural facade at all, but 
is, on the contrary, an arrant jumble, wilt be lit up by the sun, while the 
Park facade will be buried in shadow. Nevertheless, such is the truth* 
fulness of a drawing " presented to both Houses of Parliament," in order 
to enlighten their lestbeiic optics. For our part, we very much queatioa 
if any of those noble personages who affixed their signatores to what wat 
presented to them, so much a.<< noticed the ficlioo palmed upon them. 

Having to couleod with an unfavourable aspect, Mr. Blore ought to 
have exercised his ingenuity by studying bow not only to overcome that 
disadvantage, but elicit some unusual effect*. He might have taken a 
hint from those exceedingly picturesque bita of architecture, the open 
loggias in the Terrace fa;ade of Somerset place. Something of thaf kind, 
admitting a brilliant light through a double range of columns seeu in bold 
relief against the sky (for the buildiugs in the rear would not be visible), 
would have imparled no small degree of scenic vivacity to the whole 
fa9ade. Nor would such arrangement have necessarily destroyed all 
commuaicaiion twtween the rooms oo the principal floor, because such 
communication might have been suOicieotly kepi up by means of a corri- 
dor practised behind the loggia, carried up only so hi^h as not to be visi- 
ble from the Park. Had there beeu amy opening of the sort through the 
centre of the new building, it would surely have conduced very mncb to 
the cbeerlulaess of the inner court and the view from the portico and 
(ooms oo each side of it in the body of the palace, by admitting a glimpse 
of the trees in the park, between the columns. t At present, unwelcome 
as the truth may be, and ungracious aa it may sound, we must say that 
the architect does not seem to have studied the subject at all ; on the coa- 
trary, to have taken up with the very first ideas that presented themselves. 
Most aasoredly, he has stolen none from Inigo Jones's designs for White, 
hail, nor — not to go out of our own country — has he caught any of that 
grandiosity which stamps Greenwich Hospital — a pile that, although not 
faultless in taste, has iufiaitely more the air of a royal palace thau anything 
we now have, not even Windsor Caalle excepted. Had Mr. Blore been 
compelled to adhere as nearly as possible lo the character of what had 
beeu before done, that consideration might have mitigated criticisn ; but 
for excuse of that kind he has left hiutself no room whatever, the new 
building being treated quite differeotty, yet ia such manner as to leave it 
very questionable whether the difference amounts upon the whole to much 
improvement ; — it moMt decidedly does not so much as the opportunity 
afforded. In one respect, there will be even more lilileoeas than before, 
owing to a low entresol with a aeries of sruull windows being here iutru- 
duced between tl>e ground-fioor and Urst-flour. That eutrei>ol, uo doubt, 
supplies a great deal of accommodatioo for domestics, but in the front of 
a royal palace, and what is in this case the only public front of it, such 
Iriviallies should not be allowed to intrude. In such, convenience ought 
lo give way to dignity, and be provided for elsewhere ; just as a sovereign 
must frequently sacrtQce his own comfort and personal indulgence to state, 
and give an audience when he would much rather take a nap, 

• UnCortunstr, too, It li that that of Ihv Rlv«r front of the Palace of Weatmlniler, 
ai><l of the new Trfuury buildings Ujuat the unie; Dor, although (liferent, It that at 
the Club-house* In rall-tialJ much better. Uotrcvcr good they may be In themfelvet, 
building* to circutn«(anccd may br compared to cood pictures hai>g In a fvry bad Uf hi. 
We may perceltre what the deuila trt, bat tbry do oot produce the iDUnded eflvct,— doI 
that which they do when the lun doea fall upvD tberu, which for alMul ooe Ilalf of the 
year It dot* not do at all at any tine of the day. Aapecl, however, aotwItliatandlDg all 
that It aaid about It, doea not aeem lo t>e taken Into account at all — not even ao niDcb aa 
tbouffbt or for a moment la dealgnlng a facade. Hence, wrhlle we often *e« bareorta in 
fronts fully expoted lo the tun, and <vber« ornament would cooaequenlly thow lta«lf «rell, 
ire aometlme* aae a gnat deal of exMlleot detail almiMt all but quite throttro awar upon 
otbvrt where owing to want of requisite light It does not produce any adequate degree of 
effect. 

t We hava now before us apon paper three tCTeral Idem*, all widely diflTering In other 
reipccCi, but all agreeing In providing a itrilting degree uf eOecl of the kind men Honed. 
One of theui extenda the fa^-ade aa far b« the ettremity of the preienl icnall Doric co- 
lonnades, to aa to obtain a 'corpi de logli' noith and aoulh, of about 31X) feet frontage, 
and connecli tboaa two maaset of babllable tMiUdlng by a magnihcent Corinthian co> 
ionnade on the level of the ttaic floor, entirely open In Ita upper part, but having the tn. 
tercolunni OUed In, both lowardi the court and the Park, for rather more than half tlie^ 
height, by being glaied with brilliant ttained glaa*. the effect of which, with the tun on 
the oppoalte tide, could not fall tn b« motl aplcodld^ leieroally, that part would forai a 
conaenratory or wlotcT'iarden, into which one ot the new state roomi (or cveDlng eutcr- 
talnmenta wootd opcai accordingly, when lit up of an evenkng, oo any sach occaaioo. 
the appeanuwa woud have been that of a superb lUumlaatloa, with a scrlta of glowing 
tiauspareDdcaf 
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CoDTedence!— no doubt George the Foottb studied his own cooTenience, 
and had be inhabited the Palace, might, perhaps, have been perfecUy 
aatis&ed with it; yet the public would not have been at all better uti«fied 
with the building on that account. And surely, when palaces are bnilt or 
altered, the pubtic, who provide the money, may very reasonably expect- 
nay, may rightly deraaod that the atructure shall be made a worthy public 
oroameot, and be, as a work of architecture, of a much higher grade than 
usual. Eitravagance is not to be measured by the ordinary shop-keeping 
•landard of mere cost, because there is far more extraragance inlaying 
oat a hondred thousand pounds on tbiogs we are afterwards ashamed of, 
than in expending a million upon what we should have reason to be proud 
of, as a people. Don't let ua have to pay both money and reputation loo, 
U we have so often dooe hitherto. We do not recollect to have ever 
M«n mentioned what was the approximating estimate for Jones's Whitehall, 
but enough to have erected two such vast piles has since been flung away 
—not, indeed, all at once in a lump, but in hundreds of thousands, or so, at 
• time, in building up, altering, botcblog up, and in some cases, unbuilding 
ftgain. Cuutd we but ascertain the exact amount of aggregate cost of the 
quondam Gothic palace at Kew, the Pavilion at Brighton, Carlton House, 
the present Buckingham Palace, up to the time of the additions now mak- 
ing to it, including some of our government baildings, the total would be 
most startling ; and most grievous, too, would be the refloctiua that tberei 
-was never any thing at all adequate got in return for it,— which after all 
is the real grievance. 

Whether the public generally will now be salisBed with the Palace, we 
pretend not to say ; we only know that we are not so ourselves, — quite the 
contrary, for if there be impn>rcMient at all, it certainly falls very far short 
indeed of sach as there might have b««o. Instead of extending our re. 
ntarka at present, we leave our reader* to decide bow far those which we 
have made are justified by the elevation itself, in which we think they 
must be struck, if by nothing else, by Iho excessivfi meanness of the slate 
entrance through the centre. That archway is quite dumpy in its propor- 
tions, as compared with the other two, and looks all the more so iu conse- 
quence of the very differently proportioned square-headed passages on its 
sides. Neither has the architect there provided places for the sentinels, as 
he might have done, tnakiog thera both very characteristic and very oraa- 
mental features in the building itself, but has left it to the carpenter to put 
a couple of paltry wooden sentry-boxes to the principal entrance to a royal 
palace. 

According to the scale on the drawing, the whole length of the facade 
is 350 feet ; and height to the top of parapet of the wings 77 feet, and of 
the centre 84 feel, or to the top of the centre ornament, 100 feet. 



CANDIDUS'S NOTE-BOOK. 
FASCICULUS LXXJU. 

" 1 niuBt have Ut>erlr 
Withal, M largp a charter u the winds. 
To blow on irhota I please." 

I. There are some others, it seems, quite as free in opinion, and as 
audacious in speaking it oot, as myself. In an article in the " BrUisk 
Quarterly" entitled " Modern Painters and Architects," the writer says : 
" If a truly absurd »pire is wanted, we must go the length of Fleet-street, 
where the stone pagoda dedicated to St. Bride has won the indiscrimlDate 
praise of igaoranco for a century past. A thtn^ without thought, inveo* 
tioD, grace, or any property of mind ; but reared as a child does its castle 
of cards, story above story in njonotonofls succession — just as many as it 
will bear." Nor is this all, fur it is added in a foot-nole below : ** Cbrtst'a 
churcb, Newgate-street, with less monotony than St. Bride's, is a still 
worse specimen of St. Christopher Wren's belfreys." The writer has, 
however, the grace — which I have not — to admit that Bow steeple is "a 
singularly beautiful specimen" of the kind. For *' singularly," read 
" comparatively beautiful," and the praise becomes just. — After all. a 
steeple does nut cuoslilute an entire church, and whatever their steeples 
nay bo, the bodies of Wren's churcbea are so far from possessing any 
beauty, as to be absolutely uncouth, and utterly negative as to style, al- 
though all decidedly partake of one and the same manner. The excuse 
may be that most of them oie in such cooGned BiiuatioDs, so blocked op by 




surrounding houses, that very little of the general exteriors can be seen ; 
wherefore to have studied beauty for them would have been study ihrowo 
away. The deformity of St. James's, Piccadilly, however, cannot be ex- 
cused by any such extenuating plea, — and even those who profess to dis- 
cern such rare beauty and excellence in the interior, are obliged to adroit 
that the exterior is ugly, — not merely a plain, homely structure, for which 
no architectural pretension is made, but decidedly ugly and a positively 
disagreeable object. The design is that of a mere builder — or else of a 
churchwarden. 

II. That same master churchwarden reminds me of one thing : speak- 
ing of the present *' orthodox movement" in church building, it is observed 
io the article above quoted, that '* Ignorant churchwardens no longer go 
about with their pail of whitewash, beautifying, retrenching, and destroy* 
ing, according to their notions of taste. Architecture has little that ia 
really valuable, however, to hope for from this ecclesiastical movement^ 
beyond the conservation of what already exists. A spirit of veneration 
that banishes all thought of originality, and all hopt of progress, is the ut- 
most that it confers. When it has exhausted its models in the pitiful work 
of imitative production, what then? — the enfeebled emasculated copyist 
can only retrograde." — Bravo, *' British." J Your prediction is in a fair 
way of being speedily vertQed. Even the very best of our recent Gothic 
bears that sort of resemblance to genuine productions of Gothic art during 
the period of its vitality, which wax-work does to life. At the first glance, 
the resemblance may be deceptive, but at the next we perceive the thing 
itself to be a mere semblance, devoid of (be living breath of art, — a mere 
puppet sbilfully pat together (o amuse ecclesiological and antiqaarian 
bigots. Alas! for architecture in such hands and under such influences • 
While aaable to comprehend art, — and at the bottom they are just as mat- 
ter-of-fact in their ideas aa churchwardens, the difTerence being that their 
matter-of-fact is of a different and more book-learned kind, — such pro- 
tectors befriend architecture just as the man in the fable did tlie horae 
when it applied to him fur assistance, namely, by clapping a saddle on its 
back and putting a bridle into its mouth. Thus far shoit thou go, say 
they to architecture, and no further, this way and no other, fur it is this way 
which we know ; for it hai been formed for us by " our forefathers," and 
we have duly mapped it out by studying chronicles and precedents. Were 
we to suffer you to get off from the beaten road, we should of a certainty 
lose ourselves at once, and what few wits we have would desert as en- 
tirely. 

III. I must be allowed to help myself to another slice of the ♦♦ Br»/«jA," 
The wriler reproaches the "Oxford divine" ! as ho calls Mr. Parker, for 
his total exclusioQ of Elizabethan arrhitecture from his otherwise ample 
" Glossary," observing that such exclusion '■ is a sample of the Tcry partial 
views that still prevail on all the great principles referring to art. The 
Elizabethan, forsooth, is no style at all, but a mere corruption of the ortho- 
dox models that our modern Canideoists worship. Io its origin, we admit, 
it was so, jost as llie Norman style was the offspring of the corrupt Roman ; 
not altogether in either case, however, by ignorant corruption, but by ao 

adaptation of old architecture to new habits and the wants of the age, 

ttu tegilimate aoun-e <if all architecture." — Precious words those last: if 
architecture has now become incapable of accommodating itself to tbe 
ideas, tbe habits, and the wants of our times, it must be regarded as effete ; 
or if it does uot do so merely because it is not permitted, it must be regard- 
ed as enslaved,^egradL'd to the servile and humiliating oSice of building 
according to pattern. '' But so little is this idea of adaptation of style to 
purpose understood,"— I am again quoting from tbe **BrHisA," — " that within 
tbe brief period of a dozen years, we have seen this same Elizabethan style 
proposed by a carefully-selected committee of taste, as one of the two alone 
fit fur the faaiis of legislature, and rejected iutho best architectural glossary 
that exists, as uo style at all ! Il is characteristic of the class which tbe 
latter may be considered as represenling, that it is not the architetturt 
o/oneof the 13Ui and 14th centuries which they thus exclusively seek to 
restore. They are the same reformers who aim at tbe improvement of the 
people in the 19lh century, by the revival of the maypole, and the manners 
of ' tbe good old times ;' a spirit that has no onward nor upward gaxe; 
whose golden age lies ia the past, and not in the future." Good old times 
with a vengeance, were those samo times of " our forefathers"— to make 
use of a canting expression— times not deficient io examples of heroic virtue, 
but also marked by the most atrocious crimes,— times of spiritual, if out of 
intellectual darkness,— times whose vaunted piety was composed of ano> 
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gvat IjnanictA priestcniA on the ooe band, RDd of the mo«t grorelliog and 
besotted •up«r«titioa oo ibe other. 

IV. When he waa paying a tribate to the artistic talent of Vaobragh — 
ao architect ^(ted. If not with taste, with real conceptive power, and that 
io a pro«aic age,— Heynoldi might very properly have throwo out a cotn- 
pliinent to Hawksmoor, and quoted the campanile of St. George's, Blooms- 
bory, as a most strikingly happy composition,— one on which the eye of a 
paioler cannot bat rest with delight. Happy aa it i« in itself, that masterly 
production has been made a martyr— not to criticism, but to stupid ridicule, 
—to the prosing imbecillity of such old women ait Ralph » and the school- 
boy pertnesa of such clever coxcombs as Master Horace.— Criticistn for- 
aooth !— why criticiam rejects such grovelling, feeltle-wil etuff, and leaves 
it to Punch aod the penny-a-liners. Had he possessed aught of crilicat 
facally, it would havp enabled Walpole to perceive how beautifully the 
atalue pMes upuo, how admirably it completei, and how essential it is to 
the artistic completion of the ensemble. It is not an historic statue, ele- 
vated to such a height that the personality it is intended to figure to as is 
ntlerly lost ; nor is it hoisted on a pedestal of its own, clapped upon the 
top-heavy capital of an overgrown colamn— a truly nnbappy combioatioa, 
productive of the most harsh abruptness of outline at the general summit. 
Here, on the contrary, (he statue is incorporated with the architectural 
mass, of which it is the efllorescence, springing out of it as its Gnial or 
■croterioo, and continuing to a point tbe lines of the obelisk-shaped part of 
tbe ■troctore which it crowns. 

V. Tboagh it does not say roach for Allan Cnnningbam's diligence or fit- 
MM (or the task be undertook, it is perhaps as well that be omitted a me- 
■Mir of Hawksmoor, for it would, in all probability, bare proved little more 
than a mere re-echo of such senseless judgments as that of him who has 
pronoQDced St. George's steeple to be " a masterpiece of absurdity" ! — 
Would that oar modern architectural absurdities were but half as poetical, 
as graceful, and as picturesque ! In regard to that stupidly calamniated 
church, there is another curious fatality, fur no one bas ever bestowed even 
so much as a syllable upon its north facade. Indeed, it may be fairly 
qoestiooed whether it is yet koowo to exist, for of the thousands who pass 
tbe portico, scarcely ooe, perhaps, suspects that tbe other side of the 
building shows a piece of archilectnro of no ordinary merit^-eertaioly one 
marked by no ordinary degree of architectaral energy ; and so far aflbrd- 
ing an eicelleot and much-needed istudy. Still, I may be committing 
oiscbief by thus calling attention to what is by no means calculated to put 
us into belter conceit with what has since been done upon any similar 
oeoasions. Improved we may have ia some respects — such, perhaps, as 
Dormal correctness of design, and normal attention to matters of detail ; 
but we seem, on the other hand, to have lost the valuable qualities of 
boldness and vigour. If we are more refined, we are also more emascu- 
laled in our taste, and our buildings show aa opera castrati — Buckingham 
palace being one of tbe puniest of them— by the side of such architectural 
** thews and sinews" as Vanbrogh and Hawksmoor put into their works« 
Unluckily, however, architects seldom look to more than " orders" and 
other mere matter-of-fact circnmstaoces, without perceiving, or if tbey 
perceive, without noting and investigating, artistic qualities- some of 
them so subtile as to elude satisfactory espUnatioo ; consequently, much 
less are they reducible to exact technical definition. We have, however, 
only to compare any one of \S'ren's churches with this of Hawksmoor's, 
to b« able to account for one great difference of quality — the fiatnesi and 
poorness which set their mark on the former, and the energy of expression 
which stamps tbe other. Although not entirely, this differcDce in a great 
measure arises from what is a very simple matter in itself, namely, the 
Jetser or greater degree of relief produced according to the shallowness 
or depth of tho external embrasures of the windows — io otfaer words, 
accordingly aa tlie plane of the glazing Is approached Io or set back from 
tbe plane or external surface of the wall. In the windows of all Wren's 
cbarcbes, there is scarcely any reveal ; io Vanbrugh's and Hawksmoor'^s 
buildings, great depth of reveal — a difference that docs not show itself in 
geometrical elevation, bnt which is an exceedingly important and influeo- 
tial one in perspective effect— consequently, in tbe buildings themielves ; 
for while the former mode is attended by the insipidity arising from the 
absence of boldly-defining shadows, and of corresponding lights on the 
opposite sides of tbe apertnres, the other secures them. Besides which, 
we «(« impreased in the one case with the disagreeable idea of the walls 



being unusually thin, while in the other we at once perceive that they ara 
unusually thick and substantial. 

VI. Tbe north side or front of St. George's, Bloomsbary, bas escaped 
the notice of architectural draftsmen as completely as it has that of other 
people; which, to whatever else it nay be owing, most certainly cannot 
be because it would out show well as a subject for the pencil. In that 
respect, however, it is by no means singular, for hundreds and hundreds of 
subjects for architectural delineation ia tbe metropolis might be pointed 
out, which are yet absolutely untouched, although draftsmen go or appear 
to go again and again to lery spots and places where tbey are to be found. 
Entirely fresh pictorial representations of them might easily enough b« 
made of buildings which, although they have been shown again and again, 
are shown almost invariably io just one and the same way, and that their 
most formal and unpicturesque attitude. Now, it is all very well io hava 
such a general view of a building as serves to exhibit it in mass, but we 
do not want so many repetitions as we get, of what is identically tbe sam« 
view, — unless, indeed, there be visible improvement also in regard to 
architectural delineation and artistical effect. Instead of which, deteriora- 
tion is far more frequent than improvement, and many views of the kind 
that are published are only wretched, vamped-up copies of better ones 
which have preceded them. 

VII. Many both extol the simplicity of Grecian architectore and speak 
of Bimplicity itself in tbe abstract, as if it were tbe most excellent and para- 
mount quality in art, and which ought therefore, on every occasion alike, 
to be the predominating one. Not content with admiring simplicily them- 
selves, they insist not only that others ihall admire it too, but thai, like 
themselves, they shall admire it exclusively, and be intolerant of the 
qualities opposite to it, even thoagfa tbey should be so applied as to b< 
merits. Of Grecian architectore, the simplicity was by far too much of 
exactly the same kind. The simplicity of one building just resembled lh« 
simplicity of another; and, in fact, the simplicity was in a great measure 
quite involuntary, and ofa rather negative kind, arising as it did chiefly out 
of tbe absence of complexity, or any other counteraeting circurosiaocei. 
How could it fail to be obtained ia buildiags cooilituted like Ibe temples 
of the Greeks, which admitted of no combination, scarcely any other 
variations from one uniform general design than as tbey were tetrastyle, 
bexastyle, or octAsl3le, and deriving their individual character entirely 
from the particular order employed, and the ooanciog given to it in its 
details and execution T As far as we ourselves are concerned, pure Gre- 
cian architecture is all very well for us in theory, but not to be thought of 
by us for actual practice. We may study the Parthenon as we study the 
Iliad, but would do well to desist from copying tbe one until we begin 
seriously to think of imitating the other, and endeavoor to bring the lofty 
Epic strain iutu fashion again. 

VIII. It looks very much as if the decision of the Army and Navy Club 
had been arrived at io deference to Count B'Orsay's opinion, as expressed 
by bim in a note to Ibe Builder, contradicting what had been rumoured as to 
his being cooceraed with Messrs. Pamell and Smith's design (No. 46), but 
expressing his hearty approbation of (he design itself— of -^ tbe taste which 
selected one of (lie most beautiful palaces (palazzi) io Europe for the 
model," and declaring, that for the embellisbment of the metropolis he 
should very much like to see it executed. It is singular enough, I may 
remark, that what is " one of the most beantiful" pieces of architecture of 
its kind in Europe — viz., tho Palazzo Comaro at Venice, by Sansovino, 
sboold hitherto have obtained so very little notice — scarcely any at all, 
beyond the mere mention of ils name — from either architectural writers or 
cognoscenti travellers. Woods, for instance, does not even name it. We 
ought, therefore, to be the less surprised at (he Club's not being struck by 
its pre-eminent merits, until their eyes were couched by tbe Coant, — and 
had they discerned them before, they would doubtless have awarded the 
second premium, at least, to Messrs. Parnell and Smith. All that we 
ourselves can now recollect of tltat design is, that we merely glanced at it 
and passed on, perceiving at once that it was a direct and very palpable 
copy of some Venetian architect of Sansovioo's time ; and we wanted not 
to look at mere copies and leaves out of books, or published designs, but 
to discover what fresh ideas had been produced for tbe occasion. In what 
position, then, do Messrs. P. and S. put themselves, if not in that of mere 
architectural trantcriberi f And io what position is architectural design 
now pot, except that of mere copyism, to which a bonus is thus directly 
held out by the lucccis of those who are unable to produce anything saffl- 
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cicDlljr paMftble of Uieir own — such, at least, ia the very natural inference, 
becaoae oo one who haa any power as an artist would voluDlar'ly forego 
the opportuniiy of diaplaying it, and take ap with other men's ideas, when 
he might bring forward his own, — leaat of ail so, whco that opportunity 
is one which does not present itself every day, but is, on the contrary, an 
exceedingly rare one. Not a lilllo curious il surely is, that of two club- 
hoascs, one partly executed and another about to be begun, the designs 
should be by Jacopo Tatti^r, to give him the name he is more generally 
known by, Jacopo Sansorino. Not less exlraordioary is il, thai in what 
calls itself a Fine Art, wholesale plagiarism of the kind should be prac- 
tised without so much as any utterapl at concealment, just as if it were 
decidedly meritorious instead of being at all reproachful. To endeavour 
to appropriate to ourselves the excellencies of former works is not only 
allowable, bat praiseworthy ; yet, tu be legitimate, such appropriation 
mast be that which results from that thorough study of the original, which 
enables us to exlract from it its better qualities and finer essence, and to 
infuse them into what (be express occasion demands. 



HISTOHY OF ARCHITECTURE IN GREAT BRITAIN. 

A Bri^ Sketch or Epitome 4>f the Rite and Progrest of Architecture 
in Great Britain, By James Elmes. 

*' Epitomes are helpful to the memory, and of good private use." 

Sir Henby Wotton. 

CContinued/him page 238.J 

Wren's immediate succu&ors were his cotemporarr. Sir John Vanbnigh ; 
his friend and colleague, Robert llooke ; his pupil, Nicholas lEswksmoor; 
Gibbs, who finished the church of St. Clements Danes ; and a few others of 
lest notability. 

Robert Hooke was the assistant and sometimes rival of Wren, dariog the 
greater part of that architect's career. He, like Wren, was an esperimenlal 
philosopher ; like him, had received a doctorial degree, when that honour 
was conferred only upon men of first-rate talent. To use a tbcatrical phrase, 
Hooke may be considered as Wren's double, and took the part of his prin* 
cipal whenever called upon. Hooke added much to the useful inventions of 
the day, as may be seen in Itis mrmoirs by Dr. Waller, and in the cotempO' 
rary proceedings of the Koyal Society, lie appears to have been more of 
an imitator than an inventor, for when Wren, or any other original genius 
of the day, brought forward a scheme or an invention, Hooke was always 
ready with another of a similar nature. 

The great and extensive charge which devolved upon Wren after the fire 
of London, induced him to take to his assistance his ingenious and able 
associate, Robert Hooke, (he learned professor of geometry at Gresham 
college; whose avocalioni, under Wren, were chiefly those of measuring, 
adjusting, and setting out the ground of the houses ia the private streets 
to the several proprietors, while he reserved the higher and more important 
works of designing and superintending the execution of the public works 
to himself. Hooke, at the same time, divided the labours and honours of 
the Royal Society with Boyle, Moray, Wren, and other philosophical mem- 
bers. Among the subjects submitted by Hooke to the Royal Society, were a 
sew method of making bricks, with lesi charge and more speed than had 
been then practiserl, and a design for a collegiate building for the use of the 
Society, to be built on a site of ground preiented to them by their rauniGcenl 
associate, Mr, Howard of Norfolk. This volunteer design did not please 
the Society, nor did the manner in which llooke appeared to trench upon 
hit master's ground, for at a meeting of the council on May 4, 1(368, the 
president (Lord Drauncker) moved, that the building of the Society's college 
might be begun forthwith, and Dr. Wilkins was desired lo procure, at the 
next meeting of the council, Dr. Wren's design for the building.* This WBj 
done, and Hooke ordered to get a model made of the approved design, to 
contract with proper persons for the execution of the work, as also to find 
someone to be constantly present, and (o see the workmen do their duty . 
thas appointing Wren as architect, Hooke as surveyor and valuer, with a 
resident clerk of the works. 

Of Hooke's irpeated invasions into his master's province, abuodaot proofs 
are foond in the records of the Society, and Wren at last complained of 
• Utrck's Bial. Boy. Soc. Tot. II. p.STi. 



these interferences. Few men had more reason to uy tic vot nets vobit than 
Wren. Hooke appears throughout to have followed, thrust, and attempted 
to supersede in the public estimation his friend, patron, and principal, ia 
every thought, invention, and discovery. Not content with bis inroads upoa 
Wren's reputation, he dared to impugn tbe philosophical theories of the then 
youthful Newton, whose importaai discoveries were the constant theme of 
the discussions of that eminent Society of which he bad just been admitted 
a member. It may not be irrelevant to metitian in this place, that thia 
greatest of modern philosophers was, at the commencement of bis illuttrioos 
career, in such straitened circumstances, that it is recorded, in the history 
of the Royal Society fur lQ7b, that at a meeting of the council, Mr. Olden* 
Ijurg having mentioned that Mr. Newton had intimated his being in socb 
circamitances, that he desired to be excused from the weekly payments, it 
was therefore agreed to by tbe council that it should be dispensed with. 
Hooke's audacity in impugning the doctrines of our great philosopher is oot 
without its {Wratlel, even in our own times, wlien the truth of all bis 
theories has been to firmly established. The late Sir Richard PhLllipt, 
author of many clever imaginative works, has informed the writer of this 
article more than once, that all he desired after his death, was to be biuied 
in Weitminsler Abbey, and to have inscribed upon bis tomb — " Ukiui UBI 
THE Rkfctkr ok Sia Isaac Newton." 

Hooke's attempts to supercede Wren have been alluded to. Among tbe 
most prominent is that recorded in the transactions of the Royal Societri of 
his submitting to tbe council on September 19, 1GG6, a model for rebuildiog 
the city, with which the Society is said to have been well pleased. It 
appears that he had previously shown it to the lord mayor and some of the 
aldermen of the city, as Sir John Laurence, the late lord mayor, addressed 
himself to the Society, and eipressed the lord mayor's (Sir Thomas Blud- 
worth) and aldermen's approbatina of the said model, and their desire that 
it might be shown to (he king, they preferring it very much to that which 
was drawn up by the city surveyor. Tbe president answered, that the 
Society would be very glad if they or any of their members could do any 
service for the good of the city ; and that Mr. Hooke should wait upon the 
king with them and his model, if they (the lord mayor and aldermen) 
tboogbt fit to present it : which was accepted, with expressions of thanki 
to the Society. 

Dr. Waller, in bis life of Hooke, aflTects to wonder why this model was 
not accepted. Tbe reason was, thst tbe superior and more digested plan of 
Wien, to say nothing of Evelyn's, had been previously before the king and 
council. Wren had uo opportunity to communicate his design either to the 
Rayal Society or to the city authorities, before it was sent to the king; and 
it is probable tbat neither of these bodies had then seen it. 

Hooke is believed to have been the architect to the Duke of Montagine's 
bouse In Bloomibury, afterwards the British museum, and recently pulled 
down to make room for Sir Robert Smtrke'a improvcmenis. Of his autben^ 
(icated works, the best are the royul Hospital of Bethlehem, which formerly 
stood on tbe site now occupied by Fiusbary.circus, Moorfields, — and Aske's 
Hospital, at Hoxton, built and endoved by Sir John <Vske, an alderman and 
past lord mayor of London, for tbe use of aged and decayed liverymen of 
tbe worshipful company of haberdashers, of which be was a liberal and 
distinguished member. The foriaer uf these buildings bad a Frenchified 
palatial look, not in accordance with its destination — a hospital for lunatics i 
and the latter, a coMegtate appearance, with caluanaded ambulatories for tbe 
aged inmBti-s,a hall aJid chapel for Ibeir accommodation, and a school for 
the education of orphan boyi of the company, with a handsome statue of 
its founder in the centre. Tbe style of both these buildings may be seen in 
the various illustrated blstoiies of London ; aud a large perspective drawing 
of A^ke's Hospital, by tbe architect, is among the pictures that decorate the 
court room of the haberdashers' company, who arc the trustees and govern- 
ors of the hospital. This building has also been pulleil down, and its place 
supplied by one of smaller dimeosions, aud of lets architectural pietea* 
lions. 

It must be recorded, however, to the honour of Robert Hooke, tbat he, 
Ooyle, and Wren, formed that illuBlrious trio of philosophers that paved the 
way to the im[K)rtant results established by Sir Isaac Nenton. 

He died, after a long and useful life, on the 3rd of March, 1705, in tht 
C8th year of his age. He was buried in the church of St. Helen, Bishops* 
gate, and was attended to his res(ing-p1acu by all tbe members of the Royal 
Society who were then in London. 

Hawksmoor, the pupil of Wren, one of the most original and invenlife 
architects tbat England has produced, was born, singnlar enough, in 1666, 
the } ear of tbe great fire of London. He erected many fine and labtttatiii 
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Gilding* in the metropolis, and other parts of England, which itill remain 
to prove bit akill as a builder, as well as his taste and science as an architect. 
In hit serenteenth year, he was placed as a domestic clerk> or pupil, with 
Wren. His genius is unquestionable, bat bis taste not of the most refined 
order — nearer approaching the (lold flights of Vanljrugh than the chastened 
eorrectneaa of his master. His knowledge of erery science connected with 
kia art i« allowed, and his character has been spoken of« from authority, 
with cornmendatioa. He was depoty-surveyor, under Wren, at the building 
of Cbeliea college, and clerk of the works at Greenwich hotpital ; in which 
offices he remained during the reigns of William, Anne, and George I., at 
Keasington, Whitehall, and St. James's. He was appointed superintending 
aarreyor to all the new cburcbei, and of Westminster abbey after the death 
ol Sir Christopher ; and designed many that were erected in pursuance of 
the statute of Queen Anne, for btiilding fifty new churches. 

Hawksmoor's be&t works are the cburcbes that be built pursuant to the 
aboTC-named statute : among which are, Christ church, SpitaJfields, that was 
aerioosly injured a few years since by a destructive fire — but which, owing 
to the substantial nature of its construction, did comparatively little damage 
to the body of the fabric ; — the church of St. George, Middlesex, called 
St. George's io the Esat, to distinguish it from its namesake in Bloomsbury : 
this is aUo a large and capacious edifice, with a singular tower, which with 
its lofty flag staiT, when viewed from the opposite aide of the river, looks, 
aniidit the forest of masts with which it appears to be encircled, like a tall 
ahip with its white sails dangling from the topmast; — its neighbour, St. 
Anne, Liniehouse, alike distinguished for originality of design, solidity of 
coastruction, and utility of its interior arraugementa ; — and St, George's, 
Bloomsbury, which has been condemned by hasty critics, from not falling 
within their narrow rules of art. This church is i bold, original, and 
atrikiitg composition, built in a masterly and scientific manner, and deitigned 
in a masculine style. The interior is commodious, appropriate, and pictu- 
resque — worthy of its author, his master, and his school. The portico, of 
the Corinthian order, is remarkably handsome and well proportioned, and 
the tower is placed in a judicious and proper situation. The steeple is novel, 
ingenious, and picturesque; and tbe statue of George L, in spite of the 
epigram, looks like the father of hit people, surveying bit good city with 
complacency, and holding forth bis protecting hand over it. Nor must bis 
beautiful church of St. Mary Woolnoth, Lombard- street, be forgotten. Iti 
eiterior is singularly substantial and well proportioned ; its twin towers, 
resembling, io application only, those of some of our Gothic cathedrals, 
look particularly striking from Mansion.bouse'Street, siuce the destruction 
of the old bouses by which it was formerly surrounded, and the opening of 
tbe vista of King William-street, to which it foimi a beautiful architectural 
foreground. The interior is well arranged for the service of the AajElican 
church, and is characterised by a most ha[)py union of elegance aud substsn- 
tialily. Tbe proportions of the Corinthian order that support the richly- 
panelled roof and coffred ceiling are scarcely inferior to those in the interior 
of M'ren's masterpiece — St. Stephen's, Walbrook. A correct and well- 
tcgraved plan and section of this church are given in Britton and Pagia's 
8»o. v*ork of '• London Edifices." 

Ilawksmaor also rebuilt part of All Souli college, Oxford, but, t believe, 
from Wren's designs ; as also the mansion of Easton Nestoa, in Northamp- 
tonshire; restored a defect in Beverley mtnsler with great skill; and re- 
paired the west end of Westmiaiter abbey in a judicious manner : and at 
Olenbeim and Castle Howard was associated with Vanbragh. He died io 
March, 1736, in nearly his seventieth year. 
The witty, but too often indecent, Vanbrugh, of whom Pope aayi — 
" Van wantrd grace but never wanted wit," 
eontributed in a considerahle degree to the architectural reputation, la well 
H tbe dramatic literature, of his country. Blessed with considerable talents, 
good education, and manners deteriorated by a profligate age, Vanbrugh 
figtircd as a gentleman, a dramatic author, a builder and manager of thea- 
tres, a herald, and a would-be engineer. Swift ridiculed this latter propensity 
aitd bis ludicrous imitation of a fuilified residence in bii Vaubritgh castle, 
Greenwich, by saying, that he expected the queen (Anne) would 

" mske next yutt 
A omuaetrap-iDan chief eosineer.'* 

In 1696, shortly after the commencement of Greenwich hospital, Yan- 

bragh was appointed secretary to the commitsioncrf, on the nomination of 

Mr. Evelyn. In 1 71 S, he was appointed surveyor of the workt at Green- 

vlcb hospital, comptroller general of his ttiajesty'a works, and surveyor of 

tbe gardens and waters : thus superseding bis illustrious predecessor, who 

Wat atai in the foil possetaion of hia facultiei. This was not the only insult 



that this eminent architect had to enconnter, at a time when bribery and 
corraption existed in a greater de^ee than ever before known in Engliah 
history. Mr. Ker, of Kersland to Scotland, auerts in bis autobiography, 
that " it is very well known that Mr. Benson was a favourite of the Germans; 
and I believe nobody had more occasion to be convinced of the power of 
this influence than myself : so great, indeed, that Sir Christopher Wren, tbe 
famous architect who contrived the stately edifice of St. Paul's church, und 
finished it in his own time, was turned out of bis employment of being 
master of the King's works, which he had possessed with great reputation 
ever since the Restoration, to make way for this favourite of foreigners." 
The influence of Benson over tbe king and his Germau advisers, obtained by 
means to which Wren could not stoop, was so great, that even Walpole, who 
resisted, with juit indignation, an open offer of a large sum, which Benson 
made to the minister for a place for his aon, was obliged to succumb to tblt 
back-stairs influence. 

Benson and Vanbrugh were thus in full possession of Wren'* oiEces, tbe 
principal of which Wren had held, with unparalleled honour and abilitiea, 
for nearly half a century. But what a contrast did these disgraceful trana< 
actions present ! Benson held the situation scarcely a twelvemonth, with 
unexampled incapacity, and was disgraced by an ignominious expulsion from 
his office to avoid a prosecution, and by an immortality in tbe " Dnndtd ;" 
while Wren retired to a peaceful home at Hampton Court. 

In the first edition of the " Dunciad," this architectural empiric is thus 
celebrated : — 

" Aeneath hUrel^ ihnll Euideu wemr the bays, 
Clbtwr pmlde Lord Cbancvllur of pl*T«, 
BiiiBON aolejailg* of ■ri.-htlci.-lure (It, 
And oaoiby-paBibY be preferr'd for wit." 

In the aubsequent editions the |ioet altered these lines to — 

" See, see, our own tnie Pb<El>ui wear* tbe t>aya I 
Onr aildaaaiti Lord Chaorelkir of play*! 
On poeca' totnbt ace Banaon's titlea writ I 
Lo ! Ambroae PbUlip* la preferr'd for wit I" 

/^nd in a note he adds—-" In favour of thia man, the famoiu Sir Christopher 
Wren, who bad been architect to the crown for above fifty years, who built 
most of the chnrcbes in London, laid the first stone of St. Paul's, and lived 
to finish it, had been displaced from his employment at the age of near 
oioety years." 

But of Wren our great poet tayi : — 

" See nndei- niplejr riae a new Wbllehali, 
Wble Jluiiea' and Duyle'i united laboum fall ; 
Wbllr Wbbn with lorrow to the Rtave des<.'endB, 
Uay dlea uupeuaion'd wlib a bundrvd friends/* 

Vanbrugh built the first theatre in the Haymarket, and managed it con> 
jointly with Congreve. It is singular that this theitre has been rebuilt by 
the late John Naah, himself an actor, manager, and architect. An eminent 
comedian of the present day, who was originally an architect and joint 
surveyor to a public company with the author of this article, before be had 
quite abandoned bis former profession, requested him to state in his " Life 
of Wren," as an apology for bis uniting tbe two professions, that in addition 
to Vanbrugh and Nash, might be added the name of our great English 
Vitruvius, ai being an actor aa well as an architect. He informed me that 
io an old quarto play, translated from the " Plutus*' of Aristophanes, is the 
following manuscript remark, in the handwriting, and with the signature, of 
Isaac Iteid, the commentator : — " Thia is the play in which Sir Christopher 
Wren, our great English architect, performed the character of I^'eanias, 
before the Elector Palatine, Dr. Selh Ward, and many others, probably in 
1652." 

The works of Vanbrugh are solid and judicious; but he neglected the 

lighter graces of his art, and is, in spite of all his picturesque beauties, 

cumbrous and inelegant in detail. Swift's epigram on thia architect is well* 

and in some instances be merited the aatiriat'a 

" Lie heavy on him, earth, for be 
Laid loMaj a heavy luad on thee." 

There is, however, another venion in a rather better ipirtt, and more like 

the tii Uvii of the ancient ftomana, and ia 

" Lie tight upon hi in, earth, thoagh he 
Laid many a heavy load on thee." 

Yet, Caitle Howard and Blenheim will keep alive the memory of tbe wittj 
and accomplished Vanbrugh among thoae of our greatest architects. A f^r 
specimen of hia picturesque and lingular style maybe gathered from his own 
house near the Privy-gardens, which was also a subject of Swift's aatirOi 
who compared it to a dirt pie heaped up by children. 

Sir Joshua Reynolds, in bis inimitable discourses on painting, gives great 
end deaerved praise to the ertist-like compositioDi of this architect, partice- 
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lu\y u to his mode of mailing bit buihliags me from the eartb with judi> 
ctous btsemcnts — not breaking abruptly from it, as if it bad no foundation 
or connexion with the plot upon which it itandi. 

Vanbrugh was a bold and erratic geoiu* in his ait, piotureique and poetical 
in his imagination ; rather resembling the painter>arcbitect8 of Henry the 
Eighth's time, than a follower of Palladio, Jones, or Wren. Blenheim, near 
"Woodstock in Oxfordshire, one of tbe best of his works, and the most 
characteristic of his peculiar style, was began in 1705. It was intended aa 
• tribute of a grateful nation to their iUustrious soldier, but serrile intriguer, 
the Duke of Marlborough, and was named after the greatest of his victories. 
The secret history of this transaction forms an amusing feature in D'lsraeli's 
" Anecdotes of Literature ;" bot appertains more to the political iatriguea 
than to the architectural history of our coantry. 

In this period arose those prominent ornaments of our metropolis, the 
churches of St. Mary.le-Strand and St. Martin's in the Fields, from tbe 
designs of James Gibhs, who also finished that of St. Clements Danes, 
begun by Wren. Gibbs was an architect of the school of Wren, but affected 
by laborious detail and superabundance of ornament — as may be seen in his 
works, particularly in the interior of the church of St. Martin — what "Wren 
accomplished by more simple and scieotilic means. The exterior of St. 
MarT-Ie<Strand is of two orders in height, which presupposes two storiea to 
the interior— a fault committed by Jones in his Banqneting-house, White- 
ball ; and by Wren in his St. Paul's cathedral. Tbe former has for an 
apology, that his building was part and parcel of an enormous palace, and 
corresponded with such portions of it that had two stories, and this required 
the oroiuion of one for height in the interior. For Wren it may be said, 
that his two stories of coupled columns in the western front, have nearly tbe 
■ame proportions of one ; and that viewing his cathedral from a distance — 
the best position for seeing its beauties — tbe lower order is entirely concealed 
from view by the houses that surround it. The circnlar portico in the 
western front of Gibbs's church in tbe Strand, is a palpable and clumsy 
imitation of Wren's beautiful semi-rotonda to tbe north and south transepts 
of St. Paul's. The summit of its cupola was to have been surmounted by a 
farthingaled statue of Queen Anne, somewhat like that horrible monstrosity 
in St. Paura churchyard, for which waa lubttituted tbe preacnt funereal 
rase. 

The exterior of St. Martin's in the Fields is in a bolder style and purer 
taste. The columns in antU, or, to speak less technically, tbe cohirans 
between the antse or pilasters, that form the retrocesse<t porticoes of the 
north and south aisles, are both novel and effective ; and the Corinthian 
bexastyle portico of the western end woulid be uneiceplionable, were it not 
for tbe cumbrous steeple that bears dawn its apex. No such monstrosity 
disfigures any of Wren's churches, whose steeples always rise from external 
cod visible towers. The Interior looks fine from a redundancy of ornament 
— divested of which, it would degenerate into common-place. It is, how- 
ever, a large and commodious edifice, well adapted to the parochial church 
aervice of the establishment -, tbe arrangement of which, Chambers did not 
disdain to imitate in his German Lutheran church in the Savoy, near 
Waterloo bridge. 

Of Gibbs's other work, the Ratcliffe library, Oxford, Jt can only be called a 
practical blunder; for devoid of tbe necessary scientific skill in constniction 
that is requisite to complete the character of an architect, ha intended to 
have executed the cupola with stone, but it would not stand : it waa oblig^df 
therefore, to be taken down and to be built of lath and plaster. 

Gibbs published a treatise on the " Elements of Architeetoret^ which pos- 
sesses nothing new, and is to be considered more as a student's gnide to draw, 
ing the five orders of Italian architecture according to that master's propor- 
fions'-which are not sufiiciently correct to b« considered as models — than a 
treatise on the art of which he aspires to be a teacher. 

The Btat« of architecture at the end of tbe reign «f George II., and for 
some time previous tliereto, had been as low as at almost any period of tbe 
English history. From tbe death of Kent and the great Earl of Burlington, 
two accomplished architects of tbe Anglo.PaUadian school, to the commence- 
ment of the reign of George IIL, we have bo account of any native architect 
worthy of notice. Tbe profession seemed almost to have been lost ; and 
new buildings, repairs, and alterations, to have been performed by that 
anomalous being, that sort of uno-dual mixture of artist and artisan, the 
building surveyor, or surveyor and builder, as he generally termed himself. 

Tbe school of architects which ended with Hawksmoor, bad left no dis- 
ciples, and the only one who can lay claim to the name was Archer, whom 
Walpole deicribea aa holding the office of groom-porter in the royal palacea. 



Tbe chnrch of St. John tbe Evangelist, Westminster, which has been falaelf 
attributed to Vanbrugh, is characterised by a bold originality in its qoadri- 
frontal form, of an Italian-Doric order, surmounted by four Corinthian tmteta. 
It hu been ludicrously compared by Swift, or tome other satirist, to aa ele> 
phant on its back, or a huge butcher's block reverted, with itt damsy lega 
rising upwards. But bad it been finished as intended, with a lofty cupola or 
lantern in the centre, it would bare had a different and perhaps a good 
efTact. 

Aa an example of the state of architecture and ita patrons at this period, 
may be cited the fact, that when the corporation of London proposed building 
a mansion-house for the official residence of their lord mayon, Lord Bar. 
lington submitted to them an elegant design by Palladio, which the citizens 
rejected as being the work of a foreigner and a papist, and executed tbe pre- 
sent building from a design of the elder Mr. Dance, who waa both a dtixea 
and a Protestant. This architect has been said to have been originally a 
sfaip-builder, and the two lofty attics that were formerly over the Egyptian- 
ball and the ball-room have been tarcastically compared, from tbia circain- 
stance, to the bulk-heads or poopi of a deeply-laden Indiaman. Tbe plan ia 
well arranged for tbe purposes it wai built for; some of tbe apartment* are 
magnificent, though somewhat heavy in style, and there is no feature in any 
part of it but what may be traced to some of the then existing booka os. 
Italian architecture. The Corinthian orders of tha portico and of the Egyp> 
tian-hatl have more the character of the Stadt-huuse at Amiterdam. thaa 
those of any of the fair cities of Italy; iind the whole building bears more 
af&nity to the Batavian than to the Italian style of architecture. 

Dance was, however, a roan of some genius, and exhibited much ikill in 
his churches of Bishoptgate and Shoreditcb. The Komtn-Doric portico of 
the latter is as well proportioned and as happily applied as any similar ttrue« 
turc in tbe metropolis. The spire, though inelegantly placed behind the 
portico, which occasions its tower or basement to be hidden, and gives it the 
appearance of being mounted on the roof, is a free and succeuful imitatioa 
of Wren's St. Mary-le-Bow, and is one of the handsomest spires in London, 
The deeply indented scotia that supports the terminating obelisk is boldly 
original, is productive of a fine cflTect, and cotild only have been executed by 
a man of tctence. Tbe bodies of both these churches present tbe appearance 
that their author had studied his V'itruvius in a Dutch translation. 

Hogarth has satirised the want of architectural taste in England at tliia 
period in one of his inimitable pictures of Mitrriagt a la Mod*, where the 
portico of the mansion in progress for the noble father of the bridegroom, 
is formed of five columns, the middle one being under the apex of the pedi» 
ment. The satirist little dreamt that his pointed ridicule would find an 
imitator, yet it is so, for the architect, if so he may be called, of Bedford- 
square, has on two of its sides perpetrated the atrocity of a tham portico of 
five attached pilasters, the middle one being after the mode of Hogartb'a 
architect — under the apex of the pediment. 

Batty Langley who flourished about this time, had a school or academy of 
architecture, bot his disciples were all carpenters ; and although bis taste aa 
an architect was deservedly derided, he formed a school of excellent work- 
men, and gave form to many a skilful artisan in a certain line of art. 

Emlyn, in an after age, attempted the forlorn hope of inventing a new 
order of architecture, u if those of Greece and Rome and Italy were not 
sufllicient for the grasp of his capacious mind. He used oak leaves instead 
of acanthus or parsley for foHage, the star of the order of the garter for the 
rosette between tbe volutes; the shaft was single, one-third of its height, 
where it divided itself into two, like a forked elm, and terminated of course 
with tvrin capitals. He waa permitted to dedicate bis book, entitled 
*' Emlyn'* New Ohde& or AncuiTacTCRE." to George III., who with 
that good nature which always characterised that monarch's patronage of 
artittB, allowed him to execute a specimen of his biforked " Britith order " 
at Wintfsor: but I believe it has been removed. 

Batty Langley however soared higher, for he published hit invention of no 
fewer than fiva new orders, namely. T>u Gothic Ttutan! The Golhie 
Doric f > The Gothic Ionic f .' ! The Gothic Corinthim ! 1 ! ! and The Gothic 
Composite ! ! ! ! f Tbe principal novelties were making the shafU of tbe 
columns treble, quadruple, and quintuple, cluttered and banded like tha 
pillars of our ancient cathedrals, makingthe topsofthe triglyphs pointed lik« 
lancet windows, the friezea coved and filled vrith freta. and other equal ab> 
surd alterations. Some specimens of these " Gothic orden qf my mventiem" 
were, and perhaps are, to b« seen in a street near the north-east comer of 
St. James's-park/— Fludyer-ttreet, I think. 

During this state of transition, several elegant and substantial manaiona ot 
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eoniiderable dimensions were erected in varioui parts of the country. Wan- 
•tead-boaae, a iplendld edifice, vith & magnificent Corinthian portico and 
eiteofire wings, worthy the name of t ptlice, wa» built by the opulent and 
plebeian family of the Longs ; and hu since been torn down, its pictures, 
statues, and matedali sold, and the park disforested of its lofty oaks, by an 
anatoeralic parvenu, who married and ilUreated the last heiress of the Tilaey 
Longs. Harewood-house, near Leeds, in Yorkshire, one of the residences of 
the noble family of Lascclles, la a fine imitation, without being a servile copy 
of the mansion at Wanst«ad, but with the advantages of a i^nc situation, and 
of being surrounded by a truly princely demeine. and coramandiog some of 
the finest riews in the country. The mansion of the late Sir Gri*gory Page, 
at Blackheath, a truly Palladian villa, on a vast scak, was too exteniive for 
th« fortanes of his successors, and met the fate of Wanstead-bouse. Some 
others, possessing no originality of cliaracter, were erected about this time 
some of there from the designs of GLovano Battieta Leoni, an Italian archi- 
tect of skill and taste : the best of these are recorded, with plans, elevations, 
and lections, in the " Vitrurius Britannicoa" of Colin Campbell, himself an 
ftrefait«ct of industry and talent. 

Sach was the stale of architecture when Georg« IH. ascended the throne 
of bis German ancestors, neither of whom toved art or literature, and one of 
whom could sec no merit in the transcendont works of Hogarth, and abased 
him for ridiculing, as he said, his German guards in the celebrated picture of 
" The march to Finchley," this olTence the painter revenged by dedicating 
the print to Frederick the Great of Prussia. Nor could he discover any genius 
to Garrick, but talked German and took snuff while the British Roscius was 
iUostrating Shakspeare's Richard the Third; but rose, commanded silence, 
and made an obeisance to the tow-comedy actor who personated the lord 
mayor, saying, " Gentlemen, we must pay respect to my lord mayor." Such 
were the military gotha who had the art, literature, and science of the king- 
dom, in an enlightened age, at Ibeir command. 

Frederic, Prince of Wales, father of George IIL received an English educa* 
ttoo, was a mild gentlemanly man of no great ahihtiea, but possessed a real 
lore for the amenities of literature and art. 11q patronised Thomson and 
Gay, and his little court was divested of the rougher manners uf Lis father's. 
He wu opon ill terms with his father, did not live happily wttb bis wife, 
• princess of coarse mind and manners, and died young. The education of 
bb soil waa thai left to the care of his mother, who neglected the more 
aolid parts of bis studies, and applied the money entrusted to ber for that 
purpose to her own pleasures. 

King George III., fortunately for the aria, and particolarly architecture, 
wu endowed with an innate love for such pursuits which soften and improve 
the buman mind. He was also well acquainted, for a prince, with both the 
theory and practice of the graphic arts. When Prince of Wales, he studied 
ftrchitecture, under Mr. Chambers, and was taught to delineate its propoi- 
tiona with accuracy from the ralei of Palladio and Vitruvjus. From the he- 
fore>mentioned circumstances, there was no Englishman who practised archi- 
tectore as a profession. Chambers, who bad been a naval officer, was partial 
to the art, and had travelled in countries where architecture wai better un- 
derstood than in England. The young Prince also studied the science of 
ptnpective, under Mr. William Kirby, whose practical work, founded on the 
tlMories of Dr. Brook Taylor, was formerly la much esteem, and haa obtained 
great celebrity from Hogarth's sarcastic frontispiece of faults likely to occur 
from the want of a knowledge of that science. Prince George contributed , 
it is said, a design for bis tutor's work ; and his drawings are reported, by 
persons who had seen them, and they were extant in the royal library in the 
late Buckingham -house a few years since, to have been correct in detail, 
and, for their day and style of art, tasteful and elegant. 

George III. ascended the throne of Great Britain with more advaot&gea 
than most of his predecessors. Born and educated an Englishman, he gloried, 
■s he aaid in his first speech from the throne, in the name of a Briton . Un- 
practised in the cruel scenes of warfare, he had been bred in peaceful retire* 
ment — perhaps too reclnse for the government of a nation then involved in 
tDcb momentous transactions. He toved art, was fond of literature, particu. 
larly that of his own country, was slightly skilled in music, and read Sbak- 
ipeare with propriety and enthusiasm. A speech from the throne, delivered 
in correct and elegant English, was a novelty unknown to almost all its audi' 
tora. The exclamation of Quia, the tragedian, who bad been bis master in 
clocotioo, and was admitted to a place in the House of Lords to witness the 
debut of hia royal pupil, of " Dravo t I taught the boy," was more sincere 
than coortly. Artists and literary men were no longer hutfed for their in- 
tmsion into the palace, nor debarred the royal presence. Chambers was 
appointed to tba office of royal arcbitect. Ramiay, a well known portrait 



painter, waa employed to depict the youthful sovereign and his consort ; 
other artius and their interests were attended to, und the management of 
the academy, or asaociation of artists, in St. Martin's lane, began by Ho< 
§artb, Thomhill, and others, waa patronised, and its concerns investigated. 
The king oooaerned himself even with their little quarrels, and suggested 
measures for the enlargement of its utility ; it being then merely a school of 
■dult artists, for the study of the human figure, and not an academy of the 
fine arts, which the king desired to see established in England. It bad, 
however, its series of annual public exhibitions of the works of its members, 
nhich the king duly honoured regularly with his presence. 

Chambers, from the circumstance of being the royal architect, lod repairo 
and additions to the royal palaces being necessary, bad more interviews with 
his royal master than others ; and their former relations of master and pupil , 
had given more than usual freedom of intercourse to these interviews. The 
king designed to establish a Royal Academy of painting, sculpture, and 
architecture, upon the jiian of those founded by the illustrious Colbert and 
Cardinal Richelieu in France, and to build a palace for its occupation. The 
king entered into this grand project, and Chambers became the organ of 
communicatioa betweeo him and tbe leading artists of the day upon this 
important subject. 

Having now adopted architecture as a profession, and being a Chevalier o£ 
the order of the Polar Star, hia royal master honoured him with English 
knighthood, when such an honour was more rare than in later days. Hence 
the origin of the Royal Academy of tbe fine arts and the building of Somer- 
set-house. 

Sir William Chamber* threw no new lights on the art over which he waa 
destined to preside, la its practice and more scientific department of oon« 
atruction be was, comparatively with such men as Wren and Uawksmoor, 
totally ignorant. His taste was Roman, and, being unacquainted with the 
Bublimer beauties of Grecian art, was consequently less refined; yet his works 
have a chastened correctness of detail of the best style of Italian art. He ia 
less exuberant than Scamozzi, Serlio, and Borromini, and even than Palladio 
himself, except in his very best examples. He may be called the Palladio 
rifotmato of the Georgian era. In tbe course of his travels be bad visited 
p&rti of China, and published a treatise on tbe gardening and architecture 
of that strange people. Tbe royal gardens of Kew aud its lofty pagoda 
are among tbe results of the Chinese phantasy that he had inflicted on hia 
royal master, and led to the introduction of that fanciful and inelegant 
style. Yet the Someraet-boxue of this architect has many redeeming beauties, 
and bis work on " Civil Architecture," in spile of bad taste in reviling tbe 
architecture of ancient Greece, of which he knew Qothing, abounds with soaad 
doctrines, and is the best elementary work tbnt we possess. A new edition, 
remarkably well edited by the late John Buonarotti Papwortb, whose recent 
death, full of years and honour, the profession have to deplore, was pub- 
lished a few years since, and also a smaller one, with a treatise on " Grecian 
Architecture," by Mr. Joseph Gwilt. 

The ealablishmeut of the Royal Academy by George III. is tbe next great 
epoch in the arts of this country, after the fire of London, and will form tbe 
■ubject of the next section. 

(To it e<mtiinud.J 



RAILWAY LEGISLATION, ACCIDENTS, AND INSPECTION, 

A paper waa published some ^hort time ago, to show that if it hud out 
been for the uperatioa of prejudice, we might have been in as full posses- 
siou of the railway system in 1817 as 1847, and that we had spent aoaie 
half cenlury in keeping fa^ick and Ih waning improvements. Much tbe 
BBLvac kind of thing might be said of railway legislation : at this date we 
are fighliog fur ihe same pointa as we have been for years. Surely no 
bantliog ever gutiered so much from ofiiciuua nurses lliao has the railway 
system ; never were bandages, rollers, and go-carts more unmercifully 
applied to hinder, under the name of fualeriog, growth. 

The pages of our Journal will shuw that we have always stood up 
against all legislative and government interfereuce with any form of engi- 
ueering enterprise. If this be a prejudice, we are quite willing to own it, 
and stand by it, and we have held must unfiirichingty to it. It happens, 
however, that if we have stuck lo a prejudice, our opponenla have nut 
fared in the least well with their several legislative and iaspeclionul raea- 
sureti aad ne are at this late boar Btreogthcoed iu our views bj tbctr 
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ill'Sncceac, which they have od many ocRasiooa ackoowledged. At all 
efeoU,lheo, they caooot say that experience has been ag^ainst us, whatever 
they may choose to »ay and think about the aooodaess of oar theories. 
' We beiieTe by Ibis time everything baa been planned and tried about 
the railivfty system, except lelting it alooe, but we very mach fear this is 
the only experiment with it that will never be tried. It is, neveriheleUi 
one encouragement to persevere, to ui and otlier friends of Qon-intervention, 
tfiat the experience as lo railways, and (be enlarged experience of every 
similar establishment and institution, resalts in confirming the propriety «f 
our convictions. 

In Ihe teeth of the truism, that all httman undertakings are fallible aod 
all new undertaking imperfect, no allowance is made for the railway 
system, but every accident is seized hold to authorise its condemnation and 
restrarnt. The result of such interference has never bpen followed oat, 
but a careful examination of railway accidents from the first returns would 
show, that while many accidents are dtie to carelessness beyond the control 
of any authority, still more are doe to (be progressive condition of the 
railway system, and »till more to the attempts for the prevention of acci- 
dent. Luggage trucks used at first to be put between the passenger car- 
riagea and the engine, lo provide against the possibility of injury from 
explosion of the engine. A train having been run into from behind, the 
loggage and goods tracks were (hen, on the demand of the public, pot 
behind. This mas followed by an accident, from a train being injured 
from the frottt, The public then requir<-d trucks (o be put fore and aft. 
Notwithstanding this, a Iraiu was cut in halves at a junction. 

In order to give stability to the trains, it was an early practice to mix 
goods and passengers. This was, on the public voice, given up, but there 
WAS a demand for empty horse-boxes and luggage vans to be mixed with 
the trains for safety. We believe these have been the cause of very many 
accidents, from lh«ir unequal weight and construction leading to their. 
b«ing thrown off the way, and to the passeoger carriages riding upon 
them. 

From (]>e public demand for signals, signal-men, and poin(8men, has 
resulted certainly no greater safety, but certainly maoy more accidents 
from neglect of signals. 

Mobile the jumble of passenger carriages, trucks, and horse-boxes might 
do very well for the 20-mileaDbour speed of 1886, it is very unsuited for 
the SO-mrle-an-hour speed of 1847. A new system musi require new 
aafeguarda, and to no one can the care of these b« more properly entrusted 
Ihao to railway managers. 

As non-interference seems lo us the best mode of legislating for rail- 
ways^ so railway managers seem to us to constitute the best and only 
safeguard against accident, and the only one on which no reliance has been 
placed. It cannot now be very well denied, that a railway accident, 
whomsoever else it may afiecl, inOicts a certain, and nearly always a very 
heavy, loss upon the railway company, exposes the directors lo very great 
odium, blame, and misrepresentation on the part of the public press, and 
stibjects railway oiHcers to the fear of losing their appointments. Pecu- 
niary and moral responsibility of this kind is what our iDstitulions teach 
us to rely upon in every other case, but the word '^railway" has the magic 
power of shaking our couviclinns and our prejudices and banishing our 
common-sease. It is contended ihat railways are only to be trealed by 
exceptional law, and this has only lo be asserted to be allowed, — so much 
the worse. 

To find out the means of avoiding accident is to find out a means of 
saving money, and this is a further inducement, which affects railway 
managers and no other parties. The time is not so far back when the 
eogioe-drivers on the newly-opened railways were ignorant, drunken, 
brotal, ill-ronducled, and desperate barbarians from the coalpits of the 
north of England, who were extravagantly paid, and who were under no 
restraint. It is well known that having no fear of death, Ibey have pur- 
posely risked accidents for the sake of the fan, aa (hey esteemed it, 
whereby human life was perilled and property injured and wasted. Fines 
they paid by common coatrthulioo from their large wjiges, — criminal 
punishments had no terrors for those whom death and danger did not 
scare. As lo dismissat, it was only n cfaaoge of employment — perhaps at 
higher wages. The man who was dismissed from ao old line went to a. 
new one ; and after having made the tour of England, accepted higher 
wages abroad. More engioemeo were wanted than could b« found, and, 
though wages were so high, respectable men could not be gut to eulisl 
themselves in a body the members of which were so despera(c, (he nature 
of which was then so hazardous, and which the legislature were called 
ppon to brand with a special peoal code. 



Thus the ]ivei,of passengers and the property of (he companies were 
fully and (ruly at the mercy of a set of desperadoes. This is language 
which is strange now, but which was that of the press only a few years 
ago. The companies exerted th<>mgelves, they gradually trained a better 
conducted body of men, and tliey have now engine-drivers more inielli- 
gent and more trustworthy, at very much less than the wages which they 
then paid. The saving to the companies under (his head is very great ; so 
is the consequent saving which (hey have been able lo effect in the con- 
sumpttoa of fuel and the^wear and tear of the working slock. All this if 
over and above the greater freedom from accident. 

It seems strange to look back and peruse the virulent attacks and abase 
which were lavished on railway directors at the time of which we are 
speaking, and the Times did not forget to demand that directors should be 
made criminally responsible for the engine-drivers. We believe there was 
but a very narrow escape frout a Draconian code, whereby railway direc* 
tors, officers, and engine-drivers would have been left open lo criminal 
pains and penaUi^s. This is an ultima ratio for railway abuses which is a 
great favourite now, though how it would work it needs no great clever- 
ness to foretell. The office of a railway director at the present moment la 
one of much more honour and vanity than emolument— sometimes nothing 
a year and a vote of censure being (he salary, but most frequendy (ho 
liberal sum of fifty or a hundred pounds a year; which latter is, we 
believe, the sum furniing the civil list of a railway king. 

The establishment of a body of gentlemen, who are not to be well paid 
nor lo be greatly honoured, but who are lo be marked out for the applica- 
tion of the most hateful criminal proceedings for acU and persons beyond 
their control, would be a. novelty in English society. What class of per- 
sons wonid succeed members of «he legislature as railway chairmen and 
directors, we do not pretend lo say ; we only know that (he present class 
of directors would retire, and that a lower class would take (heir places. 
The nearest model we can get of the eflect of such legislation is supplied 
by the newspaper press, wherein (he wisdom of parliament has so hedged 
Ihe proprietorethip with criminal liubitilies, that it is most rare for the real 
proprietor lo be registered and published, and an iogeuious deceit is prec* 
tised which would do credit lo China. In sume provinces of Ihat eulight- 
eued empire^ substilules are to he obtained for the price of sevenleea 
pounds in bard money, who will undergo the penalty of death or the 
greatest tortures ; and, in England, the AKoroey -General is fain to cooteat 
himself with a substitute, who, for a given coQaidi>rarioo, will consent to 
be fined in (he Exchequer, or sentenced to imprisonment in the Old Bailey. 
Instead of (he class of newspaper proprietors being raised by the presence 
of Sir Juhu Easthope, Bart. M.P., or John Walter, E«q. MP., whooe 
public character and responsibility might be broagtit pnhlicly to t>ear, the 
legislature has efTfClually provided that public and per-'ona! standing shall 
be of no value, and a virtual protection shall be given to the libeller and 
scandalmonger, for whom under no circomstances has the law any terror, 
and whose calumoies now only have power, because personal character is 
allowed to be of no weight in the decision. The same results would 
attend the application of criminal responsibilities to railway directorthip, 
and the least of all consequences of such ill-advised le^iulatioo would be 
the substitution of men of straw for men of character and responsibility. 

WJiat benefit has resulted from Bijard-of-Trade-inspec(ion we do not 
know, and we are hardly aware that the inspectors put forward any very 
prominent claim. Indeed, ao small is the appreciable benefit, that we 
apprehend (be days of railway inipectioti are numbered, and that many 
years will not elapse before it becomes obsolete. We have an example of 
this in gas inspection. I( is aiogular (hat (he progress of the steam- 
packet, gas, and tlie locomotive engine, was impeded by explosions at aa 
early date. The blowing-up of oue of his first engines in Wales eras tbe 
true cause why Trevithick's locomotive remained naused, and it was 
charged with the two faults of a dangerous construction and a want of 
bite, which in llie present day do not present themselves as common objects 
of fear. The dangerous explosion of a locomotive is now one of (he least- 
known causes of accident, and two cases only hare, we believe, occurred 
of late years — one in (he United States, and one on the Sheffield and Man- 
chester Railway. The bluwiog-up of one of the first steamboats gave this 
mode of conveyance the character of great danger ; and those who remem- 
ber the defective coostruotioa of the boats which first ran on (be Thames, 
can bear wi(oess (o (heir clumsiness and liability to derangement. Within 
(wo years of tlie establishment of a gas cumpauy in London, a gasemetaf 
blew up with a terrific explosion, and so much were the public alarmed at 
Ihe seeming hazards of these magaaioes of daogeroas combustible, that ao 
ict WM pasted, which is we believe stdl unrepealed, placing very greil 
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mtrictiooB oa gaa companiet, tad reqairiog them to comply with c«rU)n 
ISfoiatioos aod to undergo a goTeracaeat iDspection, before tbey were 
lllowed to open their works. 

Wliereu the Board of Trade now claim to be tbe iastiectiag departmeot 
Of#r pablic establiih meats, the Home Department was the one at that 
lime (o which the g&t coropaaies were sabjected, aod in cooformity with 
the aaoie predilectiooa which now rale at Whitehall, a military officer waa 
appointed as inspector-general. Thr first inspector-general of gas-works 
wu the celebrated aod iagenious Sir William Coogreve, but, except aa the 
means of giving targe fees to the gallaot general, tlie inspectioa, even io 
his baods, became qaite a nullity, and we beliere that since his death, no 
inspector-general of gas-works has been appointed; aod at the present 
day, DO one knows anything of the safeguard of gas inspection or places 
any faith in it^ while the explosion of gasometers is so rare that it is not 
liiaugbt of. 

If steamboats and gas-works are now able to do tolerably well without 
incpectian, and are daily broaght nearer to absolute safety, it may be 
etpected, by cool-minded men, tliat in doe time railways may likewise be 
•ble to do without inspection. As, too, so maay public establiibmenls 
have be«o formed and niatared without public inspection, we can see 
oothtng so peculiar in railway undertakings as to prevent them from 
tdvasciog to perfection without gorernment help. 

At aoy rate, the present inspection is fruitless and UDsatisfaclory, The 
only person who has been able to find an; kind of utility in it has beeo 
Pmiuk, who says that when an accident InKes place, and the public miod 
is io great alarm, General Pasley or Captain Coddingloo is sent down, aod 
makes a report, complimeniiog everybody and everything, and showing 
that nobody is to blame; and thereupon the public terror is quieted. 
Certainly the inspectors' reports contain notbing else, and it would be 
vtio to seek io them for any practical saggestioa or any original contribu- 
tion. 

Whether this state of affairs is attributable to the employment of mili- 
tary engineers we do not allege, bat, nevertheless, whatever value we may 
attach to our mililitary brethren in their own departraent, we cannot, either 
i l/riori or from any acquaintance with their actioDS, place any faith in 
their civil capabilities. We very early pointed out the coR&e<}uences of 
putting officers of the Royal Engiaeera in a fatso position, and pitting 
them in an unequal contest with the heads of the eagioeering profession 
here, who are acknowledged to be the greatest civil eligiaeers in the world. 
Civil engineers have exercised the greatest forbearance under the insult to 
which they have been exposed, of the intrasioa among them of incompe- 
tent persons; but opportunities have necessarily ariiien, in which eminent 
men in this country have been compelled to express their contempt for the 
jadgmeut and attainments of the goveromeat function aries. General 
Pasley, who, among all the proceedings of the Board of Trade, has 
remained exempt from the suspicioa of corrupt motives, and whose cha* 
ract^rasa highly honourable and well-iatentioaed mao, secure for him 
personal respect, has lately, by an officious interposition on the subject of 
the Menai Bridge, laid himself open to the observation of Mr. Bobert 
Stephenson, (hat he does not knuw anything about the plan, to which the 
General supposes he otTera insurmountable objections. 

One objection we made in the first instance to (he appointment of 
government officials, was the impossibility of goverament paying an ade- 
quate salary to secure the services of iodividuata agaiust the rompetitiun 
of private enterprise. Sir Charles Pasley being a general no one of 
course wants, and Mr. G. R- Porter is content to be promoted to Mr, 
Hacgregor*s place as joint secretary to the Hoard of Trade ; but mojt 
of the other parties attached to the railway department have passed over 
to tlie aide of the companies. The celebrated Mr. Samuel Liiing, who 
eoococted the whole system of aggression on railways, and who was the 
ambitious spirit of the Board of Trade, has for some time been a flourish. 
«ng railway parliamentary counsel, and is ihe author of a pamphlet agaiost 
tot- railway department. Captain O'Brieo is a railway man ; Sir Frede- 
ncK onjth is still, we believe, chairman of the Belgian Eastern Junctiun 
Railway, teid we thiok in directorship ; Captain Coddiogton has accepted 
the managershir^ of a railway. The time is perhaps not far distant, when 
the Railway Board being disbanded, the Right Honourable Edward S trull, 
M.P., may succeed the Righi Houourable George Hudson. M.P., in a 
<))airmanship ;— nay, who knows but io lime, when he has seen a railway, 
and gets to know something as to what it is, the Right Hoooutable Sir 
Edward Ryan may be elected to a seat at some board ' These thing!* 
would not be more extraordinary than Mr. Latng writing pampbku 
IgaiDst the Board of Trade. 



In the men of the Railway Board we have oo confidence, and io thei r 
measures no more ; aod we are very little disposed to trust a progressive 
institution like railways to their mercies. In a new age we have got a 
new experience to learn, and we must have time to learn it. The only 
thing we have to fear is lest, by our prejudices aod our ill-timed meddling, 
we keep back the benefits which are tendered for our eojoyroeot. We 
have kept back railways and we have kept back eleciric telegraphs, but 
we are still on the verge of enjoying a vast extension of the resources of 
science. This year the telegraph will speak with its lightning tongue to 
the ends of Ike land ; (he word which is said in London shall in the same 
time be known in the great cities of the island, and shall meet with its 
Instant answer from beyond the utmost limits of the bearing or gaze of 
man. The electric telegraph will be claimed by the same despots as 
the railway ; gentle dulness will find evils in the telegraph which demand 
its chastening care, and the coocessions in railway inspection will be urged 
as a reason for placing our correspondence under the same iuqoisttorial 
regime. 

The eOlects of the electric telegraph prudence forbids us to limit or 
assigOj but it is evident a very great change must be produced in our 
habits and associations. Not only most the whole range of commercial 
transactions be aifected, but even the operations of the law most be modi- 
fied. It may be questioned whether, in the present stale of jurisprudence, 
Ihe beneficial nse of the telegraph in arresting the course of criminals be 
not illegal, fur it mast ofleo involve the absence of a writ or trespass on a 
jurisdiction. We leave it to the lawyers to determine what form of writ 
and what form of service they will adapt to the electric telegraph, io what 
manner a Master in Chancery in Southamptoo-buildings shall lake the 
examioatioD of a party at Liverpool, or how a Telegraph Affidavit Office 
is to be organised in Paper-buildings, Temple; but they are very likely to 
be called upon to provide for a new state of circumstances, caused by the 
revolulionary iufluence of the telegraph. 

We cannot but think it fortunate in every respect that the monstrous 
Railway Bill of 1647 was not carried, for it would have greatly aggravated 
the difficulties which now beset railway enterprise. How it can have 
been brought forward in a country claiming to have a great ichool of poli- 
tical economy seems wonderful, still more so that it should have received 
the sauclioo of a department, which claims to be the scientific political de> 
partmeot, and boasts of Huskisson, Lord Sydenham, Deacon Hune, Mae« 
gregor, and Porter. We know no greater slur on the political economy of 
this country than the series of railway bills, and we fear that it is to be 
attributed to the sacrifice of political principles to personal ambition. The 
foundation of political economy as applied to trade is (he doctrine of non- 
interfrrence, which is violated by every railway bill. 

The provisions of the Janissary Bill of 1847 were intended to inprova 
railway administration, aod to prevent undue speculation : the result would 
have been to diminish directorial responsibility, and to favour the opera- 
tions of stags. Of ail proviaioos, that immediately aflVcting the surveys is 
the one, which coming iu our own line, most interests us, and we are able 
to affirm that nothing could work worse. To require (he deposit or200{. a 
mile in addition to (he other exactions would have the exact effect of in- 
juring many good undertakings, of impeding all during times uf commer- 
cial distress, and of promoting the views of the stags in times of specula- 
lion. The demand of any deposit as a security for (he bonck fide origioa- 
lion of an undertaking is a fallacy, which has nolhing but (he imagination 
of its iuveiUors to give it couateaance. It is evident (hat during any tight- 
ness of the money market the enforcement of a deposit must act as a strong 
check ; but then it touches good undertakings as well as bad. In a time 
of speculation, whether the deposit be 5 per cent.. 10 per cent., 50 per 
cent., or cent, per cent , it is perfectly immaterial, so far as the possibility 
of raising it ID cuQcerned, and Ihe unfortciaale experience of 1S2S, befora 
the lime of railway manias, proves this. It makes a great ditTerence to the 
projectors how much (hey can get into their bands to spend, but it makes 
no ditTerence Io the speculators, who are imngiued t» furnish the deposit^ 
as the deposit, in a fiu»ncial point of view, is for the most part fictitious. 

The famous deposits of 1843, which were used by the Timet as such a 
bugbear, involved only a few changes of figures in the bankers' books, aod 
it maybe said that they never were in existence. Even of those sunn 
which got into tbe bands of projectors, the whole was not wasted, for as 
they largely dubhled in scrip, and gnmbled with each other, so tbey in 
effeci worked for scrip, which may be considered an etherial medium. 

An acquaintance with the circumstances of railway engineers, sur- 
vey or;, solicitors, secretaries, and projectors, will fully oonvinoe the ia* 
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qairer that whateTer the supposed galas of tbeso parties in 184fi, their 
present posaessioos, taken generally, are very small ; and the sototiua of 
this Is, that their wealth in 1845 resolved itself into that proverhiai bubble 
— florip, the certificates of which, for that matter, (hey may still possess, 
tftit the iroa^nary value and premiqm of which they have lost for ever. 
Making allowances far scrip operations, the actual waste of capital in the 
gambling of 1845 was very small, and certainly very far below that of 1825, 
whet] so much capital was suok abroad ia worthless and anprofiCable 
operations. 

That some few engineers, lawyers, brokers, and capitalists have realised 
money is indisputable, but the number of these, and the gross aniouat of 
their acquisitions is very small, and tbe mass of speculators and operators 
%ave not realised anj; thing. 

What is the real amouat of capital wasted or lost to the coaolry in 1845, 
lit is hard to calculate, but we do not believe it can anyhow be more ihao 
two millions, while perhaps it may be only one raiilioa — perhaps it may be 
that, comparatively speaking, it ii nothing, la Ibis coaotry a great number 
of persons are always maintained io idleness, so that it does not make moch 
differeoce if some of tbe funda of these classes are distributed for a time in 
making some of its members railway committeemen and surveyors, instead 
of keeping tbem, as they otherwise would be, cigar smoking, billiard play- 
ing, or fox-hunting. 

If, moreover, we consider (hat a larger amount of real and efifective 
labour was performed by tbe popniaiion of England in IBIS than in any 
previous year, and a larger amount added to the fixed capital and resonrccs 
of the country, it becomes still more questionable whether on the balance 
of transactions tbe country was in anywise a loser by the gambling share 
transactions of 1&4&. Vl'e know that we are great gainers by the extension 
of tbe railway system. 

For whatever purpose the leading organ of the world, the Timea news* 
paper, is pleased to devote itself to a crusade against English railways, 
which it seems determined tij injure per fat aut n^as, by any means, by 
any represeatatioos, by their merits and by their demerits, by truths and 
by falsehood. With an ignorant population, and with railway managers 
not overskilled in political lore, a subtle and uascrupuloas adversary ia 
able to represent everything according to its own ends; and little more 
tbau good fortune, and some want of faith in the objects of tbe Times, has 
secured ibis country from being victimised into surrendering a most 
valuable institutioa to the clamour of a most audacious system of misre- 
presentatioQ. 

Without going back to tbe earlier efforts of the rimes, it may be enough 
to signalise some of the later asserltons of tbe Timea. The charges against 
the railwuy system for its operations iu 1B47, include the following; — 

1st. A large importation of foreign corn. 

Snd. An increased coasumption of foreigo luxuries duriag a time of 
severe privation, when greater saving was the more needful. 

3rd. A diminution in the stock of cottou and other raw roaterialB of 
manufacture. 

4th. An increased use and higher price of iron at home and lessened 
consumption abroad. 

Sth. Causing the stock of gold to be sent abroad. 

6th. Depriving goveroraeot and the commercial interest of capital. 

Tth. Depressing and ruining the manufactiiriag industry of the conolry. 

We believe this sanipte is such a one as tbe Timet will accept, as sot 
going beyond the bounds of its accusations. 

There was in this year a very large iropurtation of foreign com, in con- 
sequence of the failure of last year's harvests. This failure could only be 
•applied by import from abroad, and baa do connection with railways. 

It is quite (rue thai io 1617 there was an increased import of foreign 
■agar, meat, butter, cheese, and other provisions, but which has no coa- 
nection with railways. Had there been no such increase it would have 
been duly noticed by the Times, and charged against Sir Robert Peel and 
Lord John Russell, as a failure of (heir tariff measures, which were pur- 
posely framed to increase (he consumption of sugar and foreigo provisions. 

The diminudoQ of (he stock of cotton was owing to the failure of tbe 
cotton crop in tbe United States, and with a short crop there must be short 
stocks and high prices. All this has no connexion with railways. 

There has been a greater demand for iron at home in cunsequ°nce of a 
greater number of railwavs; but as these are very useful, we do not think 
thia ia any harm. A higher price of English iron in foreign markets is 
a necessary consequence. This charge has a connection with railways. 

Gold was sent abroad to pay for foreign corn, and ootbiog else could be 
MOt« Whatever the League partisans and currency theorists may persuade 




(hetnsetves, gold most a ways be sent out Io roe«t a sadd«n demand fb 
gold. Mr. McColloch showed this long ago. The failure of a harvest i a 
a sudden and irregular event, requiring a sudden and irregular supply, 
which can only bo settled immediately iu gold, and not in goods, as the 
^heurista expect The farmer on the banks of the Mississippi or the 
Vistula will not lay in a stock of cotton or ironwares enough for four 
or five years' consumption, and take the hazard of fire, damp, and 
waste, let the goods be offered to him at any price however low. He 
will always prefer to take English goods as he wants (hem, and at tbe 
price of the day. Tbe merchant of New York or Dantzic, though he maj 
be tempted to a small ei(eo( by cheapness to increase his stocks, will not 
do so to tbe full extent required, because the ri»ks are not not worth the 
advantage. The English manufacturer and merchant will always be left 
to bear tbe risks of tbe stock, as he does now, while as a mercantile fact it 
is well known that from the greater wealth of England the stocks are io 
her hands. Tbe gold therefore must go out, and it will come back, aa the 
goods are ultimately taken in the final liquidation of the account Tbe 
gold always has come back and always will, while the goods iaalead of 
being sold at a depression are sold at more favourable prices. 

It is a recognised expedient of the Bank of England, supported and in* 
oulcated by the highest authorities, to raise the rate of diacoant to a min 
pitch io the eveot of gold going out of the country, with the view to force 
goods abroad and prevent gold going. It is supposed tiiat by causing salea 
here at ruinous prices, foreign merchants are induced to take goods instead 
of gold, and that thereby the gold is kept io tbe country. As, however, 
tbe larger stocks of English goods are always in English hands and oot in 
foreign hands, no great increase of sales can lake place, but only a depre- 
ciation io price. The goods offered in the market, however small^ de(er> 
mine the price of the stocks, however large. 

Id the Aice of this admitted doctrine we assert that the effect of raisiag 
the rate of discount, or putting on the screw as it is called— 
Does not cause goods to be sent abroad instead of gold. 
Does oot prevent gold from going out of the country. 
What it does do is — 
To cause severe distress at home. 
To depreciate all our slocks of goods abroad. 
Our deduction is — 
That the screw does not effect the proposed end, that it does no good, 
and does great barm. 

If DO " screw" were applied, the country would suffer no possible haras ; 
no more gold would go out without tbe "screw" than with the screw ; 
but distress would not b« produced at home, nor would our goods be dia- 
posed of at depressed prices abroad. 

Although the " screw" priociple has passed unquestioaed, it has no 
single statistical fact, and no solid mercantile experience, to recommend it. 
1 1 is quite groundless. 

Railways did not deprive government and tbe commercial interest of 
capital. Government has got tbe capital it wants, and if it has to pay a 
higher price it is not oa account of the competition of railway companies, 
but chiefiy in consequence of the " screw" having been applied by tbe 
Bank of England. The commercial interest, oa account of tbe depressioo, 
has required a smaller amount of capital, and there is do statistical fouoda- 
tioQ for the assertioa of any interference on the part of railways. What 
has been wanting during this year has been confidence and oot capital, 
^the want of confidence being greatly aggravated by the exertions of the 
Timet newspaper. 

Tbe railways have not depressed or injured the manufacturing interest 
of the country io aay way. They have not diminished the gross amoont 
of capital; they have oot interfered with the manufacturers' share; they 
have not diver(ed labour. The manufacturing interest has suffered from 
the famine, the want of raw material, depression of prices, and want of 
confidence : (be two latter circumstances made much more oppressive hi 
the " screw" and its votaries. 

While the railway system has been falsely accused, it baa ha' do ao> 
knowledgement of the vast good it has dsoe. i*utting a*^* the large 
addition made to the fixed capital and permanent resooccs of the coon* 
try, the railway syatem has, during a year of grieruus famine and great 
commercial distress, allowed an efficient scheme to be carried out for the 
employment of a large body of the population. If no railway works had 
been provided, the population of England would still have been fed; but in 
1847 they would have been unemployed and discontented, and while their 
labour would have beeo lost to the country, (here is oo saying what would 
have been the political and social consequences ; whereas io no year even 
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of proaperitj hu there been 1cm political agitation than in 1847, when a 
^Dcral election is held, during which party feeling ia almost extinct, 

Tbe experieace of every fact coafirms the truth of that theory which 
ftaserts that railways are Dot made wttb new capital or new labour, bat by 
the iDOKased eoergy of the labour of the country. This or somethiag like 
it must be the truth, and it ia neither inconsistent, oor improbable; no mor« 
ao than the admitted fact, (hat while the ratio of agricultural tabourera is 
diminishing, the extent uf cultivation and production is increasing. 

If new labourers and oew food be not required for railway purposes, 
IMW capital cannot b« required to the amount proposed, and the capital re- 
quired can only be the small amount of ready muuey necessary for the tem- 
portly (vpreBentatioD or ''clearing" of the transactions. 

Tih nny appear very difficult uf belief to those who conceive that every 
fijprv of £ 4. d, put forward must be the repretentatioo of solid bullion ; 
but it has Devertheiess the guarantees of truth. The deTelopmeot of ihe 
machiuery whereby a hundred oiillioo's worth of railways is produced io a 
ytar may elude analysis in our imperfect acquaintance with the true op«ra> 
tioDB of currency, but it does not iuvalidale the conclusions. We may ex- 
pect that as the machiaery acquires perfection the operations will enlarge, 
4iid it is instructive to look back for a few years aod to witness our present 
progress. In 1810 a return of railway calls, made by Mr, Earle Langston, 
a Manchester shurebruker, gave as the total far that year, £1,491,300. 
This sum, during the time of getting it in caused the greatest alarm, the 
ealU ia the first quarter of 1840 amounting to do less a snm than £2,106,090, 
•ad it was prououoced utterly impossible for the resources, capital, ia- 
come, and surplus reveoue of the couatrj to produce any such suoi. It 
waa, however, produced. 

Io 1647 Ifaa amount of calls in some single weeks was aa much as the 
whole yearly amount of 1840 ; and we are oot aware, notwithstanding what 
the Tixnei sayi, that the capital of the country is exfaausted. 

We cannot conceal the uneasiness with which we conleciplate the pro- 
spects of the coontry io reference to railway operations, io consequence of 
recent operations and events. Wbeo the cuutinuous period uf depression 
arrives, aod when it is most diflicult to work the fioancia) machinery, the 
coastructioo of railways will have ao far dimioished, that the means of 
adequate employ meut and exercise for the working population will not be 
found. If, in consequence of this year's abundant harvest, and the fall in 
prices which will result, a period of speculation and share gambiing should 
Hxt year arise, it cannot now be directed towards railways, and will there. 
fore, io all probability, take the only open field of foreign mining, which is 
aader no such restrictions; and therefore the evil of 1825 may be renewed. 

We will only say a few words by way of conclusion. *' Let railways 
be free, and tha less legislation and inspection the better for the country/' 



^^H THE BRITISH MUSEUM. 

^P The dispersion of the Greek and Roman antiquities consequent upon the 

demolition of the old rooms, tnd tne non-completion of the new ones, causes 
■ome confuiion, and there ii a difficulty in finding them ; but this will loon 
be remedied. The arrangement is altogether so imperfect, that it leadt us 
IO remarks more diicursive than Ihey otherwise would be. It ii, however^ 
the temptation of a large collection like that of the Drilish Museum, to pre- 
sent a great variety of objectt to the gase, and to excite at each moment 
some new thought, little de|iendent on those which have jnst gone before. 
This is the grest medicinal power of such collections to a mind diseased or 
worn down ; it is a quality of refreshing the jaded thoughts, of awakening 
new ones, of alluring the weary gsze, a temptation now to close and busy 
■crntiay, anon to ait down in cjniet meditation. We may coll such a place a 
^ Mnatorinm for the artist and man of taste, while it is the best place of ex- 
^B erclie and refreshment for one in the full vigour of his powers. The Museum 
H is however much less visited by architects and other artists than might be 
expected, though it is not neglected by the amsteur. If we are to judge by 

tthor modes of acting, our English professors have strange ideas as to the 
enltiratton of taste, for they seem to think that it will grow and feed, like 
■ome exotic plants, on air, or rather grow without feeding. How many men 
■re to be foond not wanting in means* who have neither library nor museum, 
who never read, and who never study works of art at home and abroad, but 
tmit to the daily plodding of an office as their only school. 




In going round the Museum, and seeing the number of nninteltigent, nty 
even of bruLalized and debauched countenances among the visitants, the 
question is naturally raised, " Can the Museam do such parties any good ?" 
TaJce, for instance, those least capable of appreciating the immediate wortU 
of the objects they see, who pass round, scarcely moved by the wonderi^| 
about them — the observer will not deny that even they feel a beneficial in- 
fluence. Novelty or strangeness will always operate upon every mlod to 
awaken it to some extent, acid it is a great object to effect this io those 
minds which are most brutaiised : to awaken attention is to cultivate the 
first quality of the mind, and to lay the way for its further exercise. 

It is scarcely possible to look at any department o/ the Museum, without 
finding some useful example, even if wandering amid the chaos now reigning. 
Who, for instance, can look at the collection of tombs and urns, without 
seeing the grest superiority of the Romans in all artistic exercises over our- 
selves ? An English churchyard is a set of stereotyped stone or wooden tablets, 
sometimes varied by a pile of monstrous ugliness. One head-stone is like 
another, except in as far as it is necessary to inscribe it to John Thomas, in- 
stead of Thomas Johns -, for, oould the inscriptions be interchanged, the spec- 
tators of the head-stones would be none the wiser which is which. The 
cemetery system has in some degree broken in upon this monotony, and 
created a greater variety of forms; but still they are limited, and confined, ai 
we may say, to sets. The mourner may purchase a No. 1 obelisk, or a No. 3 
urn, as he wonld select a knife from a Sheffield pattern-card, or a printed 
muslin from a numbered specimen. A large lot of number ones and number 
threes is manufactured and worked up ; for as to individuality of design, it ia 
out of the question. It is not asked for, and the tomb-makers are guided 
accordingly. Any one who goes into a tomb-yard either in the New-Road 
or elsewhere, will find that the tradesman has an urn, an obelisk, a cross, • 
sarcophagus, a broken pillar, an altar-tomb, a i-otfin-tomb, and one of each 
of the recognised patterns. 

In looking at the Roman urns in the Museum, and which being for one 
general purpose, are in some degree restricted in form, it is notwithstanding 
exceedingly pleasing to notice the great variety of design. It would be 
hard to find an English grave-yard which, with a greater number of tombs, 
could show such ■ pleasing application of artistic taste. Limited as to size, 
which goes little beyond a fool or fifteen inches cube, the Romans have 
made the most of their small material. The block of marble, alabaster, or 
stone, is carved into various forms. Some are perfect vases, one is a cir- 
cular temple, another a fragment of a coluoin ; this is a square block deco- 
rated with a simple festoon, another has a facade with pilasters in anf is/ 
again, the proportions being those of a double cube, a raised oblong with 
festoon and tablet is flanked by torches at the corneri; on some, the deceased 
is represented in varioas attitudes. Tha form and decorations vary in each 
example. 

The Roman ams most have been wrought at little expense of material and 
little cost for workmanship, and yet very pleasing works are produced: while 
with as, great material and lavish workmanship are unattended with artistic 
effort. The same degree of labour which with as is bestowed on the mason'a 
work, would suffice for that of the carver. While we acknowledge the 
artistic qualities of the Roman examples, their design is not always the most 
fitting, and it is very rarely applicable for modern purposes ; some of the 
emblems are sttitabie only to Roman associations, while some seem to have 
no significance. Other designs are, however, pleasing. An urn, which is not 
numbered, has two very sharply cut medallion half-lengths of husband and 
wife ; othera have high relief busts of the deceased, or of a married pair- 
Again, the deceased is sometimes represented reclining on a couch in such an 
attitude half-raised as to allow the likeneu to be given. We, who like cabinet 
pictures and cabinet works of art, might imitate this. 

We have long thooght that the establishment among as of public grave- 
yards and oecoetenes is welt calculated to promote the application of art to 
memorials of the dead, and though we have noticed above our present defi- 
ciencies, yet we are quite ready to acknowledge the great improvement which 
has taken place of late years. We believe the chief obstacle now is the want 
of proper workmen, for the execution of a common design of foliage or flowera 
is still expensive. The Schools of Design are partly remedying this, by sup- 
plying better trained men ; but the demand is still great, and the remunera- 
tion is too great for a class of labour wtiich cannot be valued much higher 
than mechanical labour. Had the prejudices of the academicians been com- 
plied with in the establishment of the School of Design at Somerset House, 
and the declaration enforced, we should have been worse off than we are now. 
A declantion that a student in a school of design would not become a history 
painter or sculptor, portrait painter, aniical painter, landscape or flower 
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painter, wfaaterer inppoied nonopolj it would have given to profeuionil 
urtitts, woDld have deprived the public of workmen, instructed to execute at 
a cheap rate common carvings and decorationi. Whatever the sculptor 
academician may arrogate to himielf aa hii province, he does not undertake 
a cheap tomb-atooe or chimnef-piece ; and there i» therefore no reason why 
the public are to hava oo choice between a costly work of art, and a work 
without any art at all. 

It will be one result of the ettablithment of a body of cheap workmen in 
art, that the man of tasre will be able to tuggeit bis own design ; and thus 
there will be a greater application of intellect and taste than can be cnntri- 
boted by the artijta aioae. Hitherto we have been dependent for our ap- 
plied taste on the body of artists, and we can expect no greater progress than 
we have made with such a body, which is little in comparison with what 
might be effected by the co>operation of the great mast of the educated com- 
munity. To arrive at this will be to arrive at a new era in art, and it will 
likewise supply a great defect in our artistical economy as it now stands ; 
it will bring to bear that refined acholarship and education, in which our 
artists almost withoot exception are lamentably deficient. Uow few artists 
in the present day are able to take their stand as scholars and men of learn- 
ing by the side of Michael Angela and Leonardo da Vinci, to say aotbing of 
artistical proficiency ? 

There is a strong call for the home application of art among ns, but thia 
can never take place until it ceases Co be an extravagant luxury, and becomes 
an accessible pleasure. If a gentleman of scholarly tastes and refined educa- 
tion have the disposition to suggest the decorations and furniture of his 
house, be has not the pecuniary means of accomplishing tt. He must at 
high rates choose furniture as cahinet-makers chonse to give it, chimney 
piecea made by machinery, wood carving from the patent process, statuea 
in terracotta, moaldingi in cannabic, papier macbd, or leather; everything 
on the stereotype plan, and yet at prices for which he should be able to have 
something original. 

What could be more pleasing to one of good taste than to have, from bis 
own suggestions or designs, and at a moderate price little above that of 
mechanical or ready-made articles, the furniture of a room, the chimney 
piecea, fire-grates, carpeting, and decorations made in harmony with hit own 
habits, asaociations, and sympathies, the eventa of his life, the feeling of his 
borne circle^ or the traditions of bis family? One who has the power may 
jttit aa weU have for emblem and design his own armonal bearings, his own 
loved flowers, or even favourite object*, as be dependent on the good 
graces of the manufacturer, whose object ii peihaps to sink individuality 
for generality. Wherever gentlemen, even under present circa ma tances, 
have the means, a preference is always shown to individualise themaclves. 
It is much more agreeable to go into a room in which the decoration* are ao 
formed than where they have no relevance. If family crests and badgea are 
introduced in a cornice, or animals or flowers are adopted in ornament 
which recall perhaps some distant climate where honour has been achieved 
or wealth attained, there are ideas communicated to (be mind beyond even 
the pleasure from well designed and well executed artistical productions, 
•ltd the mind likes what is most practical, most individual, and most human. 

Pursuing the train of these reflections, we have tittle doubt, and with the 
evidence there is, we ought perhaps to aay no doubt, that it waa the co- 
operation of all intelligent minds which among the Greeks and Romans 
gave a catholic impulse and progreuion to art. The suggestions of a Pericle* 
muat have been of value to Phidias ; ihe inspiration of Michael Angelo w as 
refreshed by his associations w itfa the learned of his day i the companionship 
of Johnson and Goldsmith had its charm on the works and writings of Sir 
Joshua ; and we believe that the eoergiea of Barry may be upheld by his co- 
p>artnerahip with those who are most eminent in scholanbip, most reSned in 
taate, and most illustrious in political action. Looking at oar group of 
tombs it is not displeasing to imagine that •ometimei the design waa prompted 
by the mourner, or was a triliute to the feclingi of the deceased ; that there 
waa something higher than the compliance with a form of society, or the 
aelf-satiifactiooi of paying a last debt, and accepting a free discharge from all 
farther claims on sympathy or remembraace. If the ready wit of the carver 
aometimes prompted the design, we may allow that quite as often the hal- 
lowed feelings attendant npon affliction and death may have influenced the 
inspiration; at any rate, on looking around ns we cannot recognise our English 
ebarch-yard characteristic—*' To headstone as per pattern.' 

Among the urns is a small one to which we should like to refer, bnt which 
is aow unnumbered. It is a square block, hu a bas-relief of a husband and 
wrJe, eactb a half length in profile, looking at tha otbor. The design of the 



comb in the wife's bead it worthy of notice, it is in shape sometbiog Uka 
the crest of a helmet. The execution of these figures is good. 

No. 12 ia a sepulchral vase or bowl of alabaster uninscribed, which if cle> 
gantly covered with foliage. It was found in a tomb near Naples. 

No. 22 i* a square block with a carved top. One face of the square ta 
carved, and bears a tablet surrounded with ivy foliage, freely designed. It 
is dedicated to Claudia Fortunata, by her husband, and waa at one time ia 
Sir Hans Sloane's collection. As these urns were for holding the ashes of 
the dead, they mostly have a top, which in the case of cubic blocks, ii de- 
signed like a pediment with returned ends. 

A tablet to Cornelia Servanda (13) has a female figure in relief sitting or 
lying on a couch, so that her face ia shown. On each side of the couch i* a 
larger sized medallioa, half length. The sise of the tablet is about 18 inches 
by 16. This small space is well filled by the several part* of the design, and 
is much more pleasing than the tablets usually seen on our church walla, and 
having more surface than work. 

Letter-cutting seems to be the chief art in tomb-making here, and ereo tn 
this mechanical purauit we have not gone beyond the ancient*. Moat of tbo 
Greek votive inscription* in the Elgin room are by professed letter-cutten, 
and ore remarkable for their sharpne4i, neatness, and regularity. The lines 
are straight and equidistant, the characters oniformly cut and placed in exact 
accordance with each other. On the Roman tombs the ioacription* are often 
cut by the workmen, and are not so regular. 

No. 11 is an urn of a flat square attar-tbape. It ia dedicated to Julia 
Attica, and was formerly in the Burioni Villa. The composition i* very 
pleasing, though tbo details are inappropriate. The top forma a* usual ■ 
pediment. 

No. 27 is a square altar-shaped urn, dedicated by Marcoa Junina Hamillai 
to himself and his wife, Junia Pleris. The size is about a foot cube. The 
composition represents a pediment supported by two pilasters, and is, Uk« 
some others, of an architectural character. The pLluter* are filled in with 
foliage. Within these there is an oblong tablet bearing the inscription, and 
supported by two grilfint. Underneath the tablet, and between the griffins, 
Is a wreath surrounding a medallion. 

The urn of Pompeiai Juitinanus (No. 7), ii originiL It may be called • 
slice of a cylinder fluted, and having in front a large tablet with dentelated 
ends. The labour on this it not macb, but it is recommeaded by the *ingo> 
larity of the design. 

No. 4 is dedicated to Vemasia Cyclaa, the wife of i man of liberal raolt. 
This la one cube placed on the top of another, with a pediment cover. The 
composition ahows much variety of detail. The pediment is supported by 
two jointed torches flaming, and which rest on lions' claw*. The upper pari 
of the space within is occupied by the tablet, which is inscribed. Hanging 
over this is a festoon of flowers, the eudi of which fall down nearly to the 
bottom of the composition. Delow the tablet is a doorway with a pedi- 
ment ; within are the figures of the husband and wife in high relief. The 
whole rests on a moulded base, but which is perhaps modern. 

No. 18 waa presented, iu 1037, by Mr, MacLinnoD, M.P. It is dedi* 
cated to Tiberiu* Claadiua Lupercus, a freedmao. It ia a square block 
with a pediment top. Wilbiu the front of the pediment are two birds 
pecking at a vase. The comers of the cover have a honeysuckle orott- 
ment. Tbo Face below is filled with ao inscription within an oaken 
wreath, which is held up on each side by a winged genius, forming tike> 
wise a support to tlie corner. The plinlh is muuided, but is modem. 

No. 1 is remarkable for being solid and without any inscription, aod 
therefore it can never have been used. It is a square block, having on 
its front a bas-relief of a figure leaning on a couch and oOieriog a fiUet or 
wreath to a boy. This is said to represent a funeral feast. This unflniafaed 
urn was likewise presented by Mr. Mackinoon. 

No. 8 is a square block dedicated to Titua Titulenua Isaorieus, for* 
merly in the Mattel collectlan. It bas on its front a relief of a figure re- 
clining on a couch, and below it an inscriptioa. The pediment is en- 
riched. 

No as is a sqnare block uin>, with a plain pediment tup. In thia ease, 
there is no artistic decuration, and the simple inscription is the only matter 
of interest about it, for the means of him who raised it were most likely 
less than bis aflection. The inscription, which is in large letters covering 
the front, is—" To Lucretia, who lived xii years and riii months. Her 
father raised this to her manes." 

No 3C is an urti dedicated to Decius Albiccas CUicioal. It Is a fat 
cubic block, with a high pediment top, which ia enriched with a vase at 
which two raveoa are pecking : they are freely carved. Below is a tablet 
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with a nuqne of BacchoB on each side, from whiob a feitoon falli, amid 
which are other raveos. 

No. 17 is dedicated to CoMotia Prima, and was foand, in 17B8, ia 
the pounds beloogiog to the Villa Maroni, near Rame. It is a cuhe and a. 
half withoot a top. At each corner ia a pilaster, filled io with foliage. 
Within is a Urge tablet, surrounded at the top and sides by rich foliagv, 
or what is called arabesque, fielow is a Capid in a car driTiog four 
hones, perhaps those of the Sun. The whole is very pleasing. The sides 
of the orn are omarneoted with pine-trees. 

No. S8 ii a vase of a broad oval form. On the front is a small tablet. 
On each side is a stork, between which, twining around their beaks, is a 
•erpent. On the back are two storks drinking out of a vase. There are 
other enrichraeats. The am was discovered in what is called the Ager 
Rmmanut, in the oeighbonrhood of Rome. It is remarkable as beinft dedi- 
cated to Fompey Locnsto, aged 6i, Attilia Clodia, his wife, aged 60, and 
Ponpey Locusto, their son, aged 21, who all died of poison in one day. 

The iotrodoction of the stork in this monument suggests bow frequeolly 
and appropriately it might be used in our tombs, as ifae emblem of filial 
piety, while the fabled pelican may be made to represent maternal piety.^ 

While speaking of the urns, we cannot but regret the destrnctiua of the 
Ho. v. Room of the Townley Gallery, which was fitted up witli niches 
like a Roman family vault. The niche was called a columbarium. One 
•epolchre near Rome, that of the dependents of Livia, the wife of Angus- 
Cos, broken open in 1726, contained at least 2 00 urns. Fabriciui asserts 
that the freedmeo formed tfaeroselres into guilds for building these tombs 
at a joint eipeose, the niches being appropriated by lot, or otherwise. 
Perhaps there were speculators among the Romans who sold niches to the 
lower classes, in the manner of grave-yard trading in Loodon. 

No. 6 is a specimen of an olla or round urn of earthenware. One is 
dedicated to Anniolena Servilia. The ollae were used for persoBS of the 
lower alasses, freedmeo, and slares, and were sunk io the wall, within an 
arch, the lids only being visible. An inscription was put in front. 

On the nrn No. IS, a family are represented mouraiog over a dead 
female. Under the couch are her sandals and a dog. 

No. 14 is an urn formed as a round temple. The cornice is apbeld by 
three Termini and by six lonio pilasleni. The whole deoorsted with fei- 
toons. It is dedicated to Serullia Zosinienes. 

No. 16 is not remarkable for its subject, but as having been engrave't so 
long back as 1508 in Boissard's " Autiquitates Romana." 

No. 21 is not Roman, but Etruscan. It is of baked clay, with a bas> 
erlief representing, It is said, Echellus fighting far the Greeks with a 
ploughsliare at the battle of Marathon. The top has a leaning female 
figure, lying on a pillow. Tfaia is rudely executed, and has ao Etraican 
ioscription undecipbered. 

No. 25, a plain urn or vase, dedicated to Flavia Valeottna, still cootains 
Che ashes of the female to whom it is inscribed, and was found, in 1772, OD 
(he Latin Way, two miles from the Gate of the Lateran at Rome. 

Many of the urns are brought from tlic immediate neighbourhood of 
Rome, and are, therefore, specimens of the melropolitan workmaoship. 
They are, however, chiefly of late dale. The locality of No. 4 is not 
•lated, but from its being dedicated to the wife of a Scriba Cubicularit, it 
ia most probably Roman. In Grater's time it was in a collection at Rome. 
There has been some discussion, by the bye, as to the letters F. A. P. on 
(his monument. They are, perhaps, the carver's initials. No. 17 was 
found, as already staled, near Rome. Kos, 20, 31, and 99, were found in 
the Villa Pellucbi, near the Pincian Gate at Rome. No- S6 was found at 
Rome. No. SO seems to be Roman. No. 93 is already described aj Ro. 
nan. 

Some of the urns are Neapolitan, as Nos. IS and StI,. firom Sir WiUiam 
Hamilton's collection. 

Besides the urns are Roman eippif in the form of a low square or round 
column, or rather pwrtion of a column. They resemble altars io form, and 
were ns«d for other purposes besides monumeols. There are many in 
scribed sepulchral cippi in the BritlBb Museum, the designs of which are 
equally worthy of attention with the urns. 

Though we have alluded to Etruscan tombs, we shall not here give any 
dMoription. The collections of funeral monuments in the Museum are 
large. The Roman haie been already exiensirely described ; the Etrus- 
can are no less interesting. The Lyclan tombs in the new rooms art on a 
large scale. Many of the Egyptian relics are of a monumental character i 
and the Etruscan paintings in the upper rooms are likewise from tombs. 
There are various specimens of Greek moourocDts. 

It is nocb to be regretted that the coUeclioo of Roman boats ic not 



larger, for a series of this kind is very interesliBg from its practical and 
individual character. Such an assemblage as that in the Louvre, th* 
Vatican, and other continental galleries, awakens very agreeable emo- 
tions. The countenances are truthful and life-like, while there is an inde» 
pendent interest in the historical associations they suggest. Thni 
there is a double influence of art and liberal study, which is well worthy 
of cultivBlion. Whoever compares the two, will find fur less attracLioo in 
the most beautiful bnsts of the ideal — even in the Apullo, Venus, or 
Diana — ^thnn in the company of a few plain Romans. There is generally 
a steadiness and solidity in Roman features, which is agreeable to ai> 
English spectator; be seems at home among a people who have been 
dead for fourteen hundred years, and under the influence of the confurnia' 
bility of character be recognises little dtfiereoce of race. Strange as it may 
seem, a gallery of Romans is not un-English, and is much less strange 
than a gallery of ancient Greeks or modern Frenchmen. We should^ 
therefore, much like to see the series of heads and busts in the Museum 
extended, even by the addition of copies, which can t>e readily obtained, 
as so many busts of Roman emperors aod public character* have been 
found. 

When put in comparison with portrait heads, the ideal basts of gods 
and heroes are tame, and they suggest strong doubts as to the soundness of 
idealisation in art. This is to be accounted for on simple principles : io 
nature there is nothing without its beauty, so there is nothing wiiboat its 
defect ; siiil less is there to be found the unalloyed preponderance of any 
quality, for the balance is always kept up. It may be said that the ideali- 
zation of 1 Jupiter or a Venus io which imperfection is ool to be found, is 
therefore beyond bumanity and godlike i but as the miod of man has a 
greater sympathy for manly attributes than for godlike qualities, of which 
it knows nothing, so whatever praise nay be awarded to the idea), it la 
disenchanted by reference to the natural, aod a higher idea if commoni- 
cated by llie latter than by the former. 

In the Museum, the busts are, for the present, arranged in groups on 
shelves. Thus we have a group of gods, of heroes, of emperors, and of, 
empresses. Wo recommend the visitor to compare Minerva, Bacchus, 
Apollo, Diana, and Juno with Julius Cmsar, Hadrian, Nero, and Sevcrus, 
or even with Olacilla, Sabiaa, Faustina, Domitia, aod Otympia. 

We believe a greater development of the department of portrait busts 
would be found useful in its influence on the public mind, being congenial 
with the English character. It is much to be regretted that in the metro* 
polis there is not as yet any large collection of ancient or modern bnsla,.l 
though the Palace at Westminster promises in some degree to supply tha 
loss of the latter. This Palace will give us the example of an historical 
gallery, of which the French have a specimen at Versailles, and the Bava- 
rians at Munich. A zealous chief commissiuner of the Woods and Foresti 
might cheaply distinguish himself by collecting together the portraits and 
historical pictures in the royal palaces and national museums, and laying 
the foundation of an historical gallery. It is true we have fragmentary 
collectiooB now, as that of portraits in the British Museum io the Natural 
History Rooms, and of marine pictures at Greenwich. It might, perhaps, 
b« worth the white of the British lastitutioo, or some other artistic body 
to get up an exhibition of historical works of art. The Society of British 
Artists is ambitious of distinction — it may take advantage of the hint. 

The British Museum collection of heads, although small, has many of 
interest. In the Greek series are two attributed to Homer and Pindar. 
No. 42 is Periaoder, a tyrant of Coriolli, one of the seven sages, who lived 
about 2470 years ago. It may be questioned whether this is a likeness. 
No. 30 is the tragedian Sophocles, the contemporary of Pericles, Thu- 
cydides, Phidias, Eschylus, and Euripides. No. S2 is Pericles, aud these 
two basil bring us in association with the illustrious men of twenty-three 
cenlories ago. It is to be noted that Pericles wears a helmet, which 
Plalarcb says was adopted by the sculptors to conceal the bad proportions 
of bis head, which was likened in shape to that of an ontoo. No. 20 it 
thought to be Hippocrates, the physician. It is from Albano, from what 
are thought to be the remains of the collection of M. Tarro, who says 
Pliny collected seven hundred portraits of eminent men. No. 26 gives ua 
Diogenes, the cynic, the contemporary of Alexander the Great; and 
No. S8 is another, the great orator Demostbenes. No. 94 is the philoso* 
pber Epicurus, the head of a sect. No. 3, Room Xll., is the bead of 
Aratos, a poet and philosopher, and bears the name of Eraclite. Sopho- 
cles, Pericles, Demosthenes, and Epicurus are Athenians. Whoever 
views this collection cannot but regret that it is not larger, that we might 
become more familiar with the counteaances of the favoured heroes of oar 
boyhood. We think it would be do unfitting compliment to the memory of 
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so eminent promoter of art, lo pliue the bust of Pericle« in the Elgin 
collection, the cbief beaulie* of ifrbich were created under bis patroosge, 
for Phidias could oot hare wrought but oader the treaaurenbip of Peri- 
clra. 

The fiomao heads are happilj more nnmerous, hot far from eaaagh to 
satisfy curiosity. No. 51 is Augustus, a Napoleonic counteoaoce. No. &% 
is ao original bust of Marcellus, the favourite nephew of Augustus, dedi- 
cated by the body of Decemvirs. Tiberius Ca:sar follows Aogustas io 
time. No. GS is Messalina, one of the wives of Claodius, and the most 
iofamous woman of her day. The fashion of her bair is worthy of notice, 
as indeed is that of roost of the empresses. Some of the modes of head- 
dress are far from inelegant, while others are quito as peculiar as anylhiog 
modern, as for iastaaco those of Sabina and Domitia. At any rate, a 
Roman collection is one of the last places in which any support can be got 
for the doctrine of classicality in basts. The Romans were quiie content 
(u b« featured according to the fashion of the day — the women in particu- 
lar; while the greatest fear of a modern sculptor is to pay any such 
homage to the costume of bis time. 

No. 44, Nero, pius attention. His low forehead, marked eyes and no8«, 
and large lower jaw, countenance the unfavourable accounts of his charac- 
ter, and we confirm otir prrjudices and dislikes, as most probably the Ro- 
mans did, by looking at Ibe likeness of the man. 

No. 13 is the glutton Vitellius. No. 1, Room IV., is Trajao, a rery 
bnsiness-like looking man, with a forehead not over large. Of Hadrian 
there are two busts. 

No, 58 is Jalia Sabiaa, niece of Trajao and wife of Hadrian, a roalroniy 
lady with her bair plaited and netted, as already mentioned, in rather a 
peculiar manner. No. 18 is Antiouus, the notorious favourite of Hadrian. 
No. 48 is ^lius Csesar. No. 11 is the illustrious Antoniaas Pius. As 
we have noted of the hair of the ladies, so may we of the other sex. 
There is much variety in the mode of wearing it, which often approaches 
the modem style. No. 0, Room IV., is Marcus Aurelius, another philoso- 
phic emperor. He is dressed as a Prater Arvalisj a priestly officer. No. 
S2, Annia Fauslinx, is his wife. Her hair is worn qaite plain, simply 
parted. No. T is Lucius Verus. 

No. 29 is Severus, one of the emperora who visited Britain, where he 
died at V'ork. No. 51, Rdoeu VI,, is Caracalla, a fitting compaaion head 
to that of Nero. No. 39, his wife, Planlilla, has a fanciful mode of wear- 
ing her hair, bat one not angracefol. No. 35 is the elder Gordiaons. No. 
51, Room XI,, is that of a Roman lady of rank, whose head-dress is re- 
markable and rich. As the lady is not known, it is moat valuable as an 
illustration of costume. No. 54, the bust of a little girt, shows one of the 
fashions of wearing the bair, made up into Little plaits and tied in a top- 
knot. 

(To bt cmtinuedj 



PHOTOGRAPHIC MANIPULATIONS. 
The great beauty of photographic pictures and the varied uses to which 
the art of photography may b« applied, invest this wonderful discovery of 
modem science witJn surpassing interest, and lo the succeasfut operator it 
possesses great fascination. As th« manipulations, however, are numerous, 
and require great care — for a defect in a single one may prevent any re- 
sults from being obtained — the art has not yet been so extensively practised 
as it de»erveB to be, and as we have little doubt it will b« ere long. Many 
have been prevented from cooimeacing by the difficulties which en- 
compass the process, and many, after making tbe attempt, have abaodooed 
it in despair of being able to succeed. Thesa obstacles are in a great 
measure owing to tbe want of clear and satisfactory directions for conduct- 
ing the various manipuldtions, and Ihuugh it is extremely difficult to de- 
scribe the processes of an art requiring so much nicety so as to insure suc' 
cess, we will endeavour (o give such directions that we trust will enable 
most persons, by a little practice, to produce good photographic pictures. 
We are the more induced to hope that we shall succeed in this attempt, 
from having worked out tbe problem with such imperfect light only as the 
printed directions aObrd, and having experienced by many failures tbe 
points wherein sucb directions are vague and imperfect.* 

* Tht- moit comprrbraiive irork on the tobjtct tlist «r» bave •een la " Pbolo^nlc 
Uui)puUUoo,"Ip'iblUbMl bf ll«ian. Knigbt aod Sons, whkh witbia a smal) c«iii|>4M 
I treata of niu«i of ibe wlcU ptiotograplilc proceM«t, but It fiilU in mauy poluLa aa a guide 
lo the ociiiiUaled. 



Since the original discoveries of the means of fixing tbe images of di* 
camera obscura, by M. Daguerre and Mr. Talbot, many variations in IIm 
prooeases have been discovered, but we shall confine ourselves to tte 
description of the Daguerreotype and Calotype, which have hitherto beeo 
unrivalled in practire by any. The distinguishing characteristics of tbe 
inventions of M. Daguerre and of Mr, Talbot are, ibat in the former tbe 
image is impressed on a metal plate, and is subsequeuily rendered visible 
by tbe vapour of mercury ; whilst in the Calotype process tbe picture is 
produced directly on paper, by tbe ioQuence of tbe rays of light on the 
salts of silver. We propose in the first place to describe tbe manipulatioiui 
of the Daguerreotype. 

Tbe apparatus essential to tbe Daguerreotype artist, in addition to tba 
silvered plates, consists of tbe following articles: an achromatic camera 
obscura itted with appropriate slides for holding the plates, iodine and 
bromine boxes, a mercury-tiox, three or more " buffs," and a spirit lunp 
with stand fur holding the plates. Tbe chemical and other materials are 
iodine, bromine, spirits of wine, mercury, cotton wool, tripoli powder, rouge 
or " finishing powder," and nitric acid. 

The plates are now so well finished in the manufacture that with new 
plates comparatively little preparation is required. There are two kinds 
sold by philosophical apparatus makers, tbe one French, and the other 
English; tbe former of which are cheaper, but the plating of silver being 
much thinner, it is adviseable for beginners to pay the higher price, as in 
the course of cleaning tbe plates after failures, they soon come to (he 
copper, and tlie plate is then useless. In order to clean tbe plate 
it must be placed on a bolder of some kind, to keep it firm when nibbed. 
For small plates a piece of wood, nearly the same size, will answer very 
well, the plate being held by the ed^es. Then take a small piece of prepared 
cotton wool, freed from all grease aitd dirt, which form iuto a ball, and dip 
it into a mixture of tripoli powder and of nitric acid diluted with oo« 
fifteenth part of water; a few drops of the mixture will be sufficient. In 
rubbing the plates, it is usual lo direct that the cotton wool should be 
moved in a circular direction, forming circles on the plate of d liferent sicea ; 
but we believe tbe most BUCce^iAful arttata polish their plates by a motiun 
direcdy across. In giving the last polish, indeed, it is esseatial that tbe 
motion should b« in lines across tbe plate, otherwise it would look miitj 
when held in tbe direction in which the picture is to be viewed. Thi* 
effect is owing Lo the minute scratches which will remain even after tbe 
most careful polishing, but when the plate is looked at transversely to th* 
lines of tbe scratches they are invisible, and a black mirror-surface is pr«- 
seoted. After rubbing with cotton wool and tripoli, take some fresh oottOQ 
wool, and rnbtill a bright polish is obtained. The finishing polish is given 
with the *' buffs," which are pieces of wood covered widi well washed 
cotton velvet. Some finishing powder, consisting of lamp-black and rouge, 
is dusted over tbe first but!', and the pfate is rubbed alung it briskly, taking 
care that the fingers do out touch. This operation is repeated on two or 
three other clean buffs, in order to remove the slightest trace of grease. 
When the pulisbing is finished, the plate should have a fine black mirror- 
surface, when held iu the direction in which the picture is to be looked at 
If the plate after use becomes scratched, it will be requisite to apply 
some fine ornery powder and oil with cotton wool before applying the 
tripoli. In case any drop of mercury sfaauld adhere to tbe silvered surface, 
the plate should be healed by holding it over the spirit lamp with a pair of 
pliers until Uie mercury is evaporated. Some operalurs, alwaja 
beat the plates, for tbe purpose of expelling greasy particles. It cannot 
indeed be too strongly impressed on the Dagoerreotjpe artist, that the per- 
fection of his picture* will depend in a great measure on the r-loauMff 
of iLe plates. 

The next operation is to coal the plate with iodine. The iodine matt 
be scattered evenly over tbe bottom of the iodine-box, and the plate ea- 
posed on its frame with its silvered surface downwards. In about half a 
minute the silver will become a gold colour, iu consequence of the vapour 
of the iodine having entered into combination with it, and formed an iodide 
of silver. The length of time requisite for exposure to the iodine depends 
much on tbe temperature. At aouut 7i>° Fahrenheit, BO seconds will be 
eofiicient for a small plate, but it must remain till it acquires a golden tint, 
distinct from the brassy hue it at first assumes. If it remain longer, iba 
C4)lour changes to pink and to lead colour ; io which case the plate must be 
polished afresh, and tlie operation renewed. The light nerd not be ex* 
eluded during tbe iodising process, but the plate should only be exposed 
to its action instantaneou'tly. The iodised plate might now b« put in the 
camera, and in the course of five minutes, in a very bright light, a perfect 
picture would be obtained after exposure to tbe va^wur of mercury. It 
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wu kn thk mode (hat M. Daguerre operated ; for io bii original ioveotton 
iodiM aiooe wm u«ed. The iitcooveuieuce of so long an exposure to ligbt, 
bowerer, eapeciaily in takiog portraits, was •erioasly felt, aod aAer many 
ioreatigatJooB for the parpose of qiiickeoiog the proceu, it waa discorered 
that bromiae in addition to the ludiDc would act with great efficacy as an 
flMicelierator ; and now Dagoeneotype pictarea are by this meani aome- 
tiraea taken in less (ban a single second. 

lo submitting the iodised plate to the action of bromine the greatest care 
is required; for if tbebromiue be deficient, the plate will not be sufficiently 
AMMitive^ and if the bracuioe be in escess, (he picture will either not be 
fomed, or the plate will be covered v*ilb a mist. The simplest way of 
itperating is with the common bromine pan, which is a shallow Oat-bol- 
UMDcd vessel, with a cover of glass, ground tight to the edges, to keep io 
the saffocatiDg vapour. A ledge infide the Teasel holds a support^ nsaaliy 
iBade of slate, fur the plate to rest on with its silvered side downwards. 
It it most desirable to ascertain accuralely the strength of the bromiae 
wal4r, and to have it uniform in all operaltuns ; a close approximation to 
OBiformity may be obtained by mixing a given measure of distilled or rain 
w«ter with saturated bromine water. The saturated bromine water is 
easily procored by pouring Mime bromine into a stoppered bottle of water, 
taking care that there is more bromine than the water will dissolve, A 
conrenient solution for use is 40 parts of water to 1 of the saturated solu> 
tioo, which will (hen be of the colour of pale sherry. As much of this 
diluted solution mast be poured into the bromine pan as will cover the 
bottom, and then introduce the iodised plate, if the plate has been well 
loosed, the vaponr of bromine will impart a rose lint to it in abont 
lilirty soconds or lest ; but it is safer to remove the plate before it has re- 
ceived as much bromine as will give extreme sensitiveness rather than mo 
the risk of giving it an excess. The plate is usually returned to the iodine- 
box for a few secoads, but this is not absolutely necessary. It must b« 
obaerved that in the process of broniaing. the length of time required will 
depend in a great measure on the iodising. A plate that has but a pale 
gold tint will require less bromine than oae that has become of a darker 
colour. The tone of the picture is much improved by adding about SO 
dropa of muriatic acid to each ounce measure of the saturated bromine. A 
preparation of bromiae has lately been made, called '' acceller&ting poivder," 
which is very convenient in use, aud produces a pleasing tone of colour. 
It has also the advantage of greater certainty, if a fresh quantity of the 
powder be o»ed each time ; for this, as well as the bromine water becomes 
rapidly weaker by exposure, therefore it ia advisable for beginners to renew 
the accellerating mixture each time of aiiog. When experience has been 
gained, it will be sufficient to add a few drops of the saturated bromine 
till the water attains the proper colour. Care must be taken to exclude 
the ligbt of day from impinging on the plate after it has received the aensi* 
live coating, and it must be viewed only by the light admitted through the 
chink of a door or of a window shutter. The necessity for this precaution 
will be evident on considering that the rays of light which are suliicieDt to 
prodaes an impression in the camera In a few seconds are admitted through 
bat 000 small aperture, and that when a plate is exposed to the Ligbt it 
Rceifea rays from ail sarrounding objects. 

When the plate ia properly prepared and enclosed in the sliding case 
which accompanies the pboiographic camera, we have arrived at that part 
of the operation which requires the most judgment and experience— the 
expoeure to the influence of light. The first things to be done are to select 
the point of view, and (0 adjust the focus of the lenses so as to obtain a dia- 
tioet image with sharp uutlinei on the trial screen of ground glasa. If 
tbv ol^ect to be takeo be a building or a view, no directions need be given, 
as the judgment of the artittt will guide him ; but in taking a portrait much 
attestioo to minute particulars will be requisite to bring out a satisfactory 
ramlt. The followiag general directions will be found useful aids in the 
eodeavoor. Care must be taken that 00 dark shadows fall on one side of 
the face, as they will be exaggerated in the Daguerreotype likeness and 
giv« great sierouess to the expression. To avoid this, it Is almost iodis- 
peosable to operate in tlic open air. The camera ahould be elevated to the 
iaval of the face, in order to obtaio tiie greatest perfection 10 the delineation 
of tbe featares. The dress should not expose any large surface of while, 
fK those parts would be solarised before other parts have had sufficient 
ligbt ; therefore it is usual, when collars or sbirt-froots appear, to cover 
then with black, which ia withdrawn wbea half the time of intended ex* 
poaQre to light has elapsed. When tbe sitter has largo overhanging eye- 
brows, it is extremely difficult to prevent the eyes from being thrown in 
shade, which gives a fearfully disagreeable expressiou ; it is best in those 
to take the likeness en pro^/«. The background should b« lofficienlly I 



light to throw out the figure and face wiihout being loo bright ; bat this is 
a point that the judgment and taste of the operator will determine, bearing 
in mind that the red rays make little more impression on the pUte than 
black, and that the brightness of yellow and orange is also greatly dimi- 
Dished. Another point which it will be advisable to attend to is the per- 
sonal appearance of the sitter. If a child, or a handsome young person, 
be the object, the focus should be as accurate aa possible ; but for those 
advanced in age, or who have defects on the akin, it is advisable to adjust 
the focus of the lenses so aa (o obscure those defects by blending the raya 
of light. There are many other minor points that will r^squire attentioa, 
but taste and expitrience will guide the artist lo perfection in such deUils ; 
and the general directions here given will be found sufficient for most occa* 
aioos. 

When everything is properly adjusted, the case which contains the pre- 
pared plate must be substituted for the screen of ground glass, and tbe 
slide that exposes (be plate to tbe image must be drawn up, taking care 
Dot to shake the camera so as to alter ita position. The instant that the 
light impinges 00 the plate an efTecl is produced on the sensitive iodine 
coating ; and it is the most critical point of tbe whole process to determine 
bow long the action of light should continue. As there b 00 visible im- 
pression made on the plate by the rays of ligbt, to guide tbe operator, he 
can only judge by experience— after numerous failures and a few auccesful 
efTorts^wben the light should be excluded. To aid in gaining this expe- 
rience, however, some general directions may lessen tbe number of 
failures. 

We will suppose tbe artist to have prepared plates in a uniform manner, 
and of such a degree of sensitiveness, that thej will take a building on 
which the sun is shining io three seconds. When the sun is obscured, 
the plate will require six, eight, Un, twenty, or thirty seconds to suffici- 
ently receive the impressions of tbe ray from the same object, acrordiog 
as ihe clouds are rarer or more dense. As so much, therefore, depends 
on the state of the atmosphere, and aa a second more or less will effect a 
much greater change when the sky is bright than when it is obscured, it is 
always much belter, especially for tyros in the art, to operate on a gloomy 
day, for then the error of a few seconds will not much impair the effect ; 
taking care to give, under such circumstances, what is considered rather 
an excess of light. In uking the largest-sized view that the camera will 
admit, a diaphragm is used to conGne the rays to the centre of the glass, 
for the purpose of avoiding the effects of aberration ; and as the diaphragm 
greatly diminishes the quantity of light, it will be necessary to make al- 
lowance in the time of exposure in proportion to the covered surface of 
the object-glass. For portraits, it is desirable of course to diminish the 
time of sitting to the least possible quatitity, and some portraits have beea 
takeo in the fraction of a second, but the chances of socceas under such 
circumstances are greatly diminished. It is baaardous, therefore, to 
attempt to operate in so bright a light, and the effect is not nearly so 
pleasing, even when successful, as when the portrait is Ukeo under a more 
sombre inClueDce. We have beea most sucoebsful when operating in tbe 
open air, about six o'clock on a summer's evening, with the sun obscured 
by light clouds, allowing the plate about twenty-five seconds exposure to 
the light in the camera, which is one of Mr. Ross's manufacture, with 
double lenses and If-inch aperture. When portraits are taken in a room, 
a longer time is required, because the light is then screened from the sitter 
on all but one side. Much, again, will depend on the colours of the 
objects to be depicted. If they be light, the impressions will be more 
quickly made, and if dark an additional Ume should be allowed. The 
effect when a Daguerreotype plate baa had too mncb or too little light ia 
cBsUy perceived. Too much light will cause the white parts of objects to 
appear blue, the blacks become brown, and ibe finer demarkatioos of 
flhttdiug are destroyed. Such a picture is said to be "solarised" or 
•• burnt." On the contrary, in a picture which has not bad safficieol ligbt, 
the lights and shadows are in strong contrast, and the darker portions of 
the object are not developed. With a sUll less degree of light, there is a 
general feebleness of impression, which 00 length of exposure to mercury 
vapour will strengthen. 

The plate having been withdrawn from the camera, it is next transferred, 
in the dark, to the mercury-box, to bring out tbe laleot picture. This ia 
the most iateresUng part of tbe process, for now we have to ascertain 
whether all tbe trouble and care we have bestowed have beea thrown 
away, or whether we have succeeded in obtaining a perfect picture 
most exquisitely finished. The impressions made on the iodine and bro- 
mine by tbe rays of light, though invisible, have yet such efficacy as to 
expose those portions of the silvered plate lo the aclioo of tbe vapour of 
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mercury, whilst the other parts are imperrious to it» action. The mercury 
vapour* Ihus form the lighler parts of the picture, vrhilst the dark polish 
of the silver plate constitutet the shadows. The particles of mercury 
deposited od the plate are so mioate as to be scarcely Tisible by a power* 
fol microscope, and the eraporataon of the liquid metal at the ordinary 
temperatore of the atmosphere is sufficieot to bring out the Daguerreotype 
picture when placed of er it — but this would require three or four hours. 
To facilitate the operation a sptrit-tamp is used, which should be carefully 
applied, that the mercury may not be too much heated. The mercury- 
boxes usually sold hare thermometers attached to them, aud the tempera* 
tare should not exceed 150° Fah, ; but a little experience will teach how 
to regulate the heat without a thermometer, by applying th« fingera occa- 
sionally at the bottom, which should not become too hot to be touched. In 
a minute or two the picture will begin to develope itself, and will Iheo 
gradually come out till it attaius its greatest distiuctuesa. If it remain too 
lonf, the details become leas sharply de&oed ; it ia better, therefure, to 
remove the ptate when all the objects appear distinctly developed. It is 
generally recommended to heal the mercury to the highest point allowed, 
then to withdraw the lamp till the mercury cools, and apply heat agaio, 
and so on until the deposition of mercurial vapour is completed ; bat we 
prefer lowering the flame of the spirit-lamp, so as to produce a mere glimi- 
m«r. and to allow it tu remain burning for three or four minutes, after 
which to leave the plate undiaiurbed till it cools. If, wheo this process is 
completed, there appears a perfect picture when the operator peeps iato 
the box with a taper's light, the pleasure he exp<>riences amply repays all 
the trouble he has taken, and he will feel disposed to exult a:i much at the 
product aa if it were the rcsalt of his elaborated skill, whereas his only 
achievement has been that of having fixed the poncillinga of Nature. 

The picture is now obained, but it is not yet secured. Were it to be 
exposed to light, the sensitive coating still upon the plate would pass 
through a variety of chaagp# of colour, and darken ioto a purple. To 
prevent the further action of light, the ptate must be immersed in a solutioo 
of hyposulphite of soda, in the proportion of not less than half ao ounce 
to a pint of distilled water. This solution should be poured into a shallow 
vessel — a soup plate will answer very well^and the Daguerreotype 
should be immersed with its face upwards. Lift the piate geatly up and 
down OD each side, and in a few seconds thi; iodine will be removed. Then 
take the Daguerreotypa carefully out, and immerse it in another vessel 
containing distilled water, if warm the better, and again in another bath 
of distilled water, to reroovu all traces of the soda. If these washings be 
done carefully the picture will be uninjured^ but it will require great care 
in the subsequent procesa of drying to avoid impairing its etFect. The 
plate must be held in a slanting direction fur (he water to drain off; care 
being taken (o see that no particles of dust have settled on it, for if there 
have it must be again immersed in water. The spirit-lamp should be 
applied at the upper edge of the plate, and by blowing on it the drying 
will be promoted. Should the water collect on parts of the pCule as if it 
vren greasy, instead of spreading over the surface evenly, it must be blown 
away if possible before it dries, otherwise a mark will be left on the plate 
that may spoil the picture. Numerous annoying occurrences of this kind 
will happen, and it may be observed that the more strongly the picture is 
brought out, tlie more liabla it is to be iojured in the washing. I( has 
occurred to us that one of the most beautiful pictures we have succeeded 
in obtaining, which was very distinct in details, forcible, and a pltaaing 
likeness, was completely spoiled by staias in the subsequent process. The 
soda solution and watsr should not be twice used, lest any iodine remainini; 
in the vessel should cause a slaxu. 

AAer washing, the picture is permanent, and in this state all the (irst 
Daguerreotypes were Gaished. The thin film of mercury, however, Is yet 
easily removed by a touch, oor has the picture attained the brilliancy and 
tone which it receives from the subsequent process of fixing by gilding, 
which was invenled by M. Fizeau, to whom the Daguerreotype art is 
much indebted. Fur gilding (he plate, a diluted solution of chloride of gold 
and of hyposulphite of soda ia employed; in the proporlioua of 16 grains 
of the chloride to a pint of distilled water, and 45 gmiue of the hyposul- 
phite in the same quantity of water. These should he dissnlved in sepa- 
rate vessels, and then the gold solution poured very gradually into the 
other, stirring with a glass rod all (he time. If this mixture of the two 
solutions be not carefully made, or if the soda solution be poured into the 
gold, the resulting mixture will be black, owing to the deposition of sul- 
phate of gold. The quantity indicated will serve to gdd a great number 
fit plates, and may be kept for use as wanted. The plate to be gdded 



must be placed horizontally, with its face upwards, on the lamp-staod. 
The surface is to be then floated over with spirits of wine, which may be 
poured on it and quickly drained off, — the only use of the spirits being to 
facilitate the flow of the gold solutioo. As much of the diluted chloride 
of gold ia poarsd on as the plate will retain on its horizontal surface, and 
then the spirit-lamp is to be applied beoeaLb to heat all parts equally. 
Presently the liquid will emit vapour, the picture will improve in bril- 
liancy, and soon afterwards small bubbles will appear, at which point th« 
process must be stopped. The gold is then poured off, and the plai* 
washed with warm distilled water, and dried with the aid of the spirit* 
lamp, in the same manner as after the first washing. 

The operation is now completed, and if every part of the process have 
been conducted with care and judgment, the artist is in possession of a 
picture which, in accuracy of outline and in the exquisite beauty with 
which it is finished, far surpasses any work of mere art. He may gasa 
long on its wondrous .details with delight, which will be not a little 
enhanced by the pleasing self-deception that it has been done by himself! 
All his trouble seems recompensed— all his faitares but increase the plea- 
sure of this one complete success — and the dtOlcDHies he has had to 
encounter in gaining the prize only add to its value. He sees beocefortb 
all difficalties removed, and in full confidence of his powers he even hope* 
(0 attain still greater perfection. 

Let not the variety and required care of the manipulations discourage 
any who have a taste for the art from commencing the work, since perse- 
verance is almost sure to be crowned with success. For two whole days 
were we in our first efforts without obtaining the trace of an image ; tad 
when at length a perfect picture burst into view in the mercury-box, the 
delightful feelings of the days of childhood seemed to be restored. By 
attending to the directions which our experience and recollection of diffl* 
culties surmounted suggest, the way will be in a great measure cleared^ 
and it will be a source of gratification to think we have removed any 
obstacles ibat obalrucl the attainment of success. 
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THE HOUSE OF PEERS. 

Sta^My ideas and notions may be so very peculiar that there it bo 
danger whatever of their conlamioating public taste; which beingtbecsae, 
you will, perhaps, allow me (o express oty own opinion of the House of 
Peers. In a word, then, I take it tn be if not emctly a failure, very far 
below what was to be expected — at least desiderated. As to conception, it 
is positively null : the character is that of a chapel, nut of a senate-house ; 
such is certainly the general idea, without any attempt at further or dif- 
ferent idea. No original and poetic grasp of mind has been exhibited by 
the architect, who has merely appropriated to the occasion what be foood 
ready made. The impressive Bolenonity which befits a hall in which are 
held the councils of a widely extended empire, does not there express it- 
self. On the contr<iry, if there be too much of the chapel in some respects^ 
there is too much of the ball or banqueting room in others. There is by 
far too mucti of glare and gartshnesa, and not a little of metquiiierif alsec 
Yes, I veolure to say it, of mesquinerie, which reproachful epithet may, I 
think, be very jusUy applied to the throne. Instead of forming a principsl 
feature of the general composition, that seat — not perhaps exactly aa 
" easy chair" — is no more than a piece of furniture which might be put 
into any room, — a mere gilded chair, instead of being made to form aa ira* 
purtant, and leading feature in the eD»emble. Judging from the one already 
executed, the frescos wilt be altogether insignificant — mere spots in the 
general decoration, and by no means brilliant ones; rather very flat and 
insipid specinieos ofpicturiai urt, and will show all the more so iu conse- 
quence of (he iojtiriuua contrast with the painted windows, which latter, 
in turn, owing lo the same contrast, must appear harsh and glaring ia 
colour. 

Such at least is my feeling ; and I must be allowed to say that 1 
am greatly disappointed in the new House of Peers. No doubt it is 
calculated well enough lo strike and also satisfy those who merely 
go ialo it, and just look about (hum ; and who therefore giving them* 
selves up lo the mere first impression, are captivated by the samp* 
tuousneas of the place. Yet the test of architectnrat excellence is nut the 
mere first impression alone, before the judgment has time lo rally and 
collect itself, but the increased satisfaction produced on every freeb visiU 
in did not exactly expect, I desiderated and still desiderate mora oeo» 
vinciag evidence of artistic power and artistic grasp of miod than t theft 
discover ; for while on the one hand the " house'' is decidedly too ecele- 
siastical in character, it is on the other more characteristic of a bail-'ooo 
or a banqnelrng nwm than of a senate-house where the most momeatooS 
interests are to be discussed. I may be wrong ; and if so, either you or some 
one among your correspondents will take the trouble to set me right, la 
the meanwhile I remnio, 

Zero. 

[We liavv Rlrra losertlon to thi above cemnitinte sUob, not bcemnae ire Mtree «ith ll* 
obsrrvailons, but to (t<re an opportuallr totfur readen for faU altlclMn.]->E4l. 
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^^^BlliCX (L.)— Report nf CommUnon af the United Statea' Eng^inttrt and 
^jKitb/ Offitrrt on the Form ir fcuA »h(rtild be g^iren to Breakwatert, and Re- 
port on the Construction a/ the Breakwater in Delaware Bay. 
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CONSTRUCTION OF SEA WALLS. 
(Contmiud from page i&i.} 

BREAKWATER IN DKLAWARE BAY. 




Seetum qf Breakwater m Deiaware Bay, United SlatH, 

«, Top of breakwater, 30 f^t wide. — b. Highest tide known. — c, Highe«t 
•firing lidr*. — d. Lowest apring tide. — e, Level 15 feet lielow lowett tpring 
tide-—/. Boltom 27 feet below loweit spring tide. — ff. Average bottom 29*4 
feet ditto. — The dotted linea on the top ahow a parapet to be ooade, if 
needfol. 22 feet wide. 

The following deacriplion of the Delaware Breakwater i» compiled from 
tlw Srport of » Board of CommiaBJoDera to the Secretary of the Narj, 
whidi wu approved by the Preaideol of (he tJoited States in Febraarj 
18S9. The commisaion waa composed of Commodore flodj^era, U.S. Nmry ; 
Brigadier General Bernard, U.S. Engineers; and WilJiain Strickland, 
Mrbilect and engineer:— 

With respect to iheae abjectg, upon which the aolidity and durabiliij of 
the work ao essentially depend,, it must be acknowledged that theory and 
RMre apeculatioQ are utterlj incompetent (o iii, within precise limita, the 
d^TM of reaistance to \\t given lu a work exposed to so many and luch 
incalmlably violent efTorta of the aea. But valuable inference! may be 
dednced from experimental results aifordnd b; the conftlrtictioo of iiiniiliir 
worka in Earope, and described in aa able p<iper presented tu the French 
lottitaie by M. Cachin, general inspector of Krench Civil Engiaeert. Thus 
the atapendoaa worka erected ia Cherbourj^ in Franre, and at Plymouth 
in England, bare been reaorted to as guides in (he iRvestigation of (he 
leading principle* apoo wbich the breakwater ander consideration abould 
be constructed. 

If the road of Cherbourg is of Ihe highest importance to France, that of 
Plymooth is probably of equal importance to Greai Hritaio ; aa, ainoog 
other advaoiages, it enablea ber to asAerable at one point (he Oeels destined 
lo watch the movements of her neighbours in (he niads of Brest and Cher- 
bourg ; Added to which, the conneiion of the road of Plymouth with an 
extensive naval arsenal makes it a matter of much consequence that it 
•faoold be rendf red perfectly seture. 

The works at Cherhourg fully answeriDg (he purposes for which they 
were erected, and demuudtrating (heir importance, Ihe Guvemmeal of 
Great Britain caused the erection of a breakwater (o be undertaken in the 
road of Plymouth, which was accorrliiigly commenced in IblS. 

At Plymouth the interior al<jpe has an inclination of 57 feet altittide to 
90 feet base, making an angle of 32^ with the horizon. At Cherbourg this 
aJope is of 45° inclination ; and, since it baa stood Grmly under an altitude 
of more than 70 feet, it oiay be inferred that at Plymouth the interior ilupe 
niKbl also hare beeo kept at Ai'*. 

Tbe Biiard vias, (herefure, of opinion that, aa the Delaware Breakwater 
■rati be IS feet lower Ihao that of Plymouth, and 30 feet tower (hao that 
of Cherbourg, tliere should be no heiitation in adopting the slope of 45°. 

At Cherbourg, as at Plymoutli, experience has taught that, if human 
power was aide so to heap up materials as to fill up such a space in the 
deep, It required the agency of tempestuous waves an to dispose of them 
as lo secure their permnnent «labitiiy. On (his score it ^vould seem that 
Um results obtained at Cherbourg from vicissitudes in 1812 were but par. 
tlally known to tbe able projectors of the PIvraouth Breakwater. Indeed, 
lb* baae of 180 feet of (bat work, and its altitude of 67 feet, have received 
preoiaely the same ratio as that which the action of the sea had fixed be- 
tween (be base uf 228^^ feet, and the altitude of 72,'^ feet of tlie work at 
Cherbourg. The surtace of (be former work having oeen assutued to be a 
plane, while at Cherbourg (be eiFurta of haltering wavrs have produced a 
eurvated surface, it is hence (o be apprehended that a( Plymouth it may 
become necessary, in progress of time, to add new matenali to the lower 
part of the slope. 

Tbe slope herein submitted has been framed out of tbe followisg facta 
and principles afforded by the Cherlxiurg Breakwater. 

J. The part above the highest spring-tide having been for a abort time 
battered by the waves, which had lust by their asceniiun a portion of their 
■MneptBP, receive<l from the action of (he sea an indioatvoa of nearly 
9 ISm( base to 1 of altitude. 

S. Tbe part comprehended between tbe highest and lowest spring-tide is 
axposed, during (he (ime of its rise and fall, to (he greuiest violence of the 
waves. Thus permaneotly swept by ibe sea, this portion of the slope baa 
raoeived an inclioatiou of 11 feet base to a of altitude. 



8. Tbe part comprised between the lowest apring-lide and a horizontal 
plane 15 feet below it, is exposed to the shock of the waves only during 
tbe interval between the termination of the fall and the commencement of 
tbe rise of tide : it has, therefore, to withstand (be efforts of the sea under 
a less iaclination, viz., 3 feet base to 1 of altitude. 

4. The lowest part of the slope comprehended between the latter plana 
atid tbe bottom of the sea, remaining permanently submerged, and lo a 
depth at which the agitation of tbe waves has attained its mibinun, hat 
aasamed an inclination still less than the preceding^ vis., 5 feet baae to 4 
of altitude. 

These experimental results show that the effect of water against loose 
materials is to give to the mass in progress of (ime a slope, the inclioatioa 
of which will increase io proportion to tbe force exerted against it. 

It is on these data that the profile of the Delaware Breakwater has been 
delineated. 

This fact, with others not diaaimilar which hare happened at Cherbourg, 
shows that tbe top of a breakwater must be elevated beyond the reach of 
Bubmeraioo, aod loaded with the largest and heuvieat materials that can be 
procured, which should be laid in such a way that each shall present to 
tbe action of (he sea (he smallest possible superficies, and to the lateral 
materials tbe largest surface of friction. 

These consideratious induced the Board lo recommend for the Delaware 
Breakwater a profile, or (ransver'^al section, of the following dimensiona:^ 
the inward slope at 45°, Ibe (op 30 feel in breadth, aod at 6| feet aboTe 
Ihe highest spring tide ; the outward elope of 39 feet altitude, and of 106| 
feet base ; both dimeosions measured in relation to a horizontal plane pais- 
ing by a point Inken at 27 feet below the lowest spring-tide. Tbe base 
bears to tbe altitude nearly the snme ratio aa aimilar Isaea io the profiles of 
Plymouth and Cherbourg Breakwaters. 

The experience acquired at Cherbourg has taught^ 

1. That stones of small size are not sufficient tu withstand even a mode* 
rate action of the waves ; for, being cooslautly tossed about, they acquire 
by atlriliou a round and smooth surface, which prevents their assuming 
auy settled place in the mass. 

2. That stones measuring 18 or 24 cubic feet, and weighing 1^ to 2 tons, 
present a suitable resistance to the efforts of a moderate sea, 

3. That larger blocks are required to withstand a rlolent sea ; and that 
in the more exposed parts of tbe work (heir sizes should be still larger. 

4. That if small maierials were to be u»ed, it would be indispensable to 
protect them externally by others of larger size. 

&. That tbe smaller the external aurface of a large block, the greater 
will be its stability. 

0. That the larj(eat blocks ihould be placed lowarda Ibe top, in order to 
compensate, by tbeir greater steadiness, the loss of weight and of stability 
caused by immersioa to (he materials located immediately under Ihe water 
lioe. 

The foregoing description of the Delaware Breakwater includes, witb 
occasional alterations, (he Report of the Board of Commisaioaers. The 
work bas been executed so far in accordance with (he views and plans 
therein detailed. The dimensions recommended in Ihe Report have beeo 
adopted in its erection, with the exception of Ihat portion designed for a 
breakwater, which is 1,000 yards in length ; tbe length recommended waa 
1,300. 

The work may be oooaidered now so far finished «a to have accomplished 
materially the purpoeca fur which it was projected. Indeed, the plan of 
cammencing the work at the adjacent extremities of its two portions baa 
tended to yield a shelter to vessels during the whole progresa of ite ooa- 
•tructioa. 

CHERBOURG HARBOUR. 

ANNex (M.)— £f (mcts/rom lAe Memoire of Mooa. J. M. C*owtl», tm 
the Breakwater <ff Cherbourg, 

At (he dote of tbe 16tb century, tbe French Government had resolved to 
provide, by means of art, ibose advantages for France which nature hea 
conferrcKl with such prodigality upon Eugiaod, in the many port* she poe- 
sesiei in (he English ChanneL 

It was more particularly, how^ever, after the battle of La Hogne, thai 
this necessity was more strongly fel(, and (he Government determined to 
create at Cherbourg a grand naval establishment, which in providing a safe 
and convenient harbour fur their fleet, should give to the French nation the 
degree of power befitting its maritime position. 

The American war had reanimated m the French mind tbe ambition of 
disputing with EngUud (he empire of (he seas ; and at tbe general peace^ 
icnraediale steps were lakrn for fortifying the roadstead of Cherbourg. 

Tbe Bay of ChertM)urg was selected as being oppuaile lu Ihe many almost 
natural harbours which Great Britain possesses in the Channel ; as being 
in a very advanced position upon the urdinary tracts of ships, and uffering 
every deairable facility for watching (be movementa of tbe enemy, inter* 
rupling bis convoys, and for concentrating all (he details of a grand mari- 
time expeditiou. 

The War Departments, which had been charged with proposing Ibe diTers 
projects for this grand euterpriAe. neglected lu sound the roadstead, and lo 
observe its maritime pruperttei>; and judi;iog its extent as a harbour by its 
apparent surface, prupiised the adoption of a plan which had t>een sub- 
mitted to the Frriich Government in 177S. by the director of furtificatioas 
at Cherbourg, for closing (he roadstead by means of caissons filled with 
masonry, forming a jetty or *' digue" from Poiiit Hornet to Pel6e Isiand. 
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Thi« project wm most insoRicieDt : it leA eipoan) and without defence 
tbe most eM«Dtial portion of tbe bay, Ibai pan best suittd fur ilie anchor- 
■fO of large ihips ; and the rery circumscribed area which it was proposed 
to pratMt agaioBt the violence of the aea aod tbe «Uack$ of an eoemy, 
wenid have been aoceaiible only to trading Teueit, privateers, and other 
•nail craft. 

In the year 1777, M. de la Bretooniere, capitaioe de raisseaii, who was 
tfaorouKhly acquainted with the localities, had proposed to cover tbe road- 
•tead by a breakwater of sunken rocks. He republi»hrd in 179(i h memuir 
containiDK much valuable iofortnation in regard to tlie soundingt, and other 
matters of fcreat interest in regard to the general adTaniages of Cherbourg 
at a port of refuge for all claases of ships under all circumstances of wind 
and weather. 

The project of constructing the breakwater in the direction of Point 
Hotnet, was abandoned at the reniongtruDce of M. de la Breloiintere, and, 
so 1780, it wa^ reaotved to adopt the direction which has since been given 
ta it, viz., from the point Querqneville to Pel<^ Island. 

After a long delay as to the means to be adopted for enclosiog the an- 
ohurage by aJvaoced wnrks, M.de Cessart recomnteoded the iageoious 
system o( wooden caitsoni, in the form of truncated cooes, )49 feet diame* 
ter at the base; 65 feet diameter at the summit, and 65 feet of vertical 
height. 

It was proposed to sink 90 of these cones in all, leaving a passage at tbe 
east end of 2709 feet, and one at the west of 7074 feet. 

It was, io tbe first iosiance, intended to fill them entirely with loose 
stones, but it was subsequently determined to fill them up with regular 
masoory, above the level of the equinoctial low tides, and to connect the 
cooes with strong iron chains, thus forming a sort of open net work, which 
should divide the action of tbe sea, and create smooth water in the road- 
stead. 

The proposed construction, mode of lanoching, and immersion of these 
cones, appeared to promise every success. One was built at Havre, and 
floated in 1783. It was then taken to pieces, transported (o Cherbourg, 
and after some delay, caused by a gale of wind, was floated ami sunk, on 
the 6th of June 1784, at a distance of S835 feet from Pcl^e Island. 

A second was sunk tangent to tbe base of the first, in a westerly direc- 
tion, on the 7lh July icflluwing, but a gnle coming on on the I8th of Atigust, 
before this second cone was filled with stooes, it was carried away down 
to low water mark. This event was the cause of, or the pretext for, great 
changes m the dispositions which had io the first place been adopted. 

It was found that the stones, diBpersed by the breaking of tbe Mcoad 
cone, would enlail the necessity of sinking a thtrd at soch a distunce from 
the first, that the intervid wnuld not be protected from the violence of the 
aea. It was likewiao considered, that, as the cones could be tiiink only 
daring the spring tides, the corapleiion of the work would require lt> or 20 
years' consecutive labour, and would cost 8O,U0O,t)O0 of francs. 1'bese 
considerations led the Goveromcot to direct that the cones should iu future 
be only employed at intervals of 58 metres, QO cenlimelrt-g, and the inter* 
mediate space tilled in with large blockitof sloue, and thus lo form a break- 
water, which was to b* carried up lo low water It^vel. TlRhe iuiervals 
were subsequently increased lo 12^tl feet; but after sinking 18 of tbeso 
cones at di(f«rent intervals, thus isolated and imperrecliy llikd, they sooo 
eipericnced repeated damage, and this system of construction was accord- 
ingly soon abandoned. All the cones which the aea had spared being 
deemed useless, they were cut down to low water in the year 1789 ; one 
Aloae was left entire, to iodicate tbe limits of tbe passage, but in spite of 
aome care bestowed on its preservattoo, it fell lo pieces on the 12th of 
February 1799. Tbe successive destruction of all these cones, ted lo tbe 
recognition of the system of breakwaters of sunken rock as the only pro- 
oesa calculated to ensure success. 

From this period the sinking of stones was carried on with such activity, 
that by the end of the year 1790, the qnnutity of material sunk was com- 
puted at 2,665,400 metres cube. HiUierto but vague nolioos had been en- 
tertained of the depth of water, nature of the bottom, and of the force aod 
direction of the currents at different stages of the tide. These easeotial 
considerations were neglected, and the establishment of the digue was re- 
solved upon, at a distance of ahuut 3,808 metres from the entrance u( the 
merchant vessels' harbour, in an easterly and westerly direction, formiug 
towards the centre a salient angle to tbe north of lOU degrees, which divides 
tbe '* digue" into two branches, of which the westerly one is X,232 metreF, 
that on tlie east 1,S36 metres io length, measured from the centre* of Uie 
two cones which had been sunk at the extremiiies. 

The angular disposition of the work thus determined, without regard to 
the principles which prescribed a coutiguratiDn quite the reverse, in order 
to render it susceptible of the greatest resistance, was dictated by the ne- 
cessity of not obstruciingthe fire of Forts Royal and Querqneville, destined 
to defend the eoirunce lo the roadstead. 

At this early stage, it would have been possible lo modify the disposl* 
tions io regard to these furls, of which the one was only plauned, and the 
other barely comnieiicvd ; but Ihe War Department iusisited on carrying out 
its own plan of defence, and the Marioe Departnieut saw itself compelled 
to renounce tbe advantages which would manifestly have accrued from 
placing the breakwater more lo the north, thus increasing the area of the 
anchorage without any serioua increase of ezpeoBe, or augmentation of the 
difficulties of construction. 



This first error was fallowed up by a second do less grave, and which 
leaves no doubt thai the soundings of the bay were then but very iraper* 
fccily known. The cone which was lo form Ihe eastern end of the digue 
was sunk in ib feet (8 metres 12 centimetres) water at low tide, hence the 
water gradually shoals in the direction of Pel^e Island, which is distant 
about 97S uu-tres. This passage was thus narrowed with tbe view of 
obliging large ships to pass within good range of ihc fort on the island; but 
this purely military consioeraiioa led to the neglect uf a most raseBtial 
maritime conditiuii, for the depth of water in this passage is iosufRciemt for 
ships uf the line nt low water. It was likewise proponed, with the same 
defensive view, to narrow the western entrdnce ; but aMer a careful eia- 
mination of the depth of water, it was fouud oeressary to estahlidh the 
western extremity of the digue at a distance of 2,339 metres from fort 
Quel queville. But tbe passage of ships of the line thus established beyond 
good range of the above fort, sensibly aflecied the utility of this fortress ; 
and had the naval and military projrcts been well concerted, it is not to be 
concealed, that the defences would have been susceptible of a more advao- 
tageouD diiiposiiion, and that tlie greater part of Ihc expense uf the fort ia 
question might have been saved. But all these inconveniences were dis* 
cuvered too late. 

It was only in Iha month of July 1789 that orders were first given for 
taking correct soundings of Ihe bay, and fur ascertaining with accuracy 
the places accessible to vessels of all classes. 

In 1792 the Legislative Assembly, convinced of the extreme importance 
of this great uudertakicg, procured a statement of the progress already 
mai^le at an expense of 31, O0u,00t> uf francs, incluiiing cost of establiobment 
aod administruliun. Haviug fully recognised that the faults hitherto ob- 
served in the execution of the works proceeded from want of concert and 
combination in IhediiTereot projects hilhertoadoplrd, tbe Assembly ordered 
the Executive Governnient to name Conimiastouers, chosen by the depart* 
meots of War, Marine, and tlie Interior, lu report upon the merits of the 
works already executed, aod to propotte the beat means of perfecline what 
bad already been commenced, aud uf cumplHiog this greut undertaking. 

This ConimisBiun. amr>ogst other impurlaot suggestions, give it as their 
opinion that tlie stability of the up|»er part of the digue could not Im 
reckoned upon without the employment of larger stones Ihan those hitherto 
u»ed,and which had become much diminished in size by iheir frequeot 
displacement and friction; that large blocks, 51 to CO centimetres cube had 
a presumed stability stiHicient to resist the aciioti of ttie sea, and ihat this 
stability wiiiild increase with the volume uf the blocks uf stone employed, 

Tbe general dispositions recommended by the Commission of 1792 were 
adopted by the Government, upon the strengdi of the advice of a committee, 
composed uf several general officers and admirals, and eogioeers of tbe 
greatest eminence in the three departments of War, Marine, and the la* 
terior. 

It now only remained to determine the height to which it was neceaaarj 
to elevate the breakwaler, in order, not only to procure smooth water ia 
the roadstead, but at the same time lo afford every possible proleclioa lo 
fleets and convoys against tbe attacks of the enemy. 

It was the iinaninious opinion of all the practical persons who h«d 
observed Ihe ell'cct of the sea upon the digue since its commencemeat, 
that at low water, iu bad weather, from seaward, the roadstead was per- 
fectly calm ; but that, as Ihe tide rose, it became truubled ; and that, two 
hours before aod after high water, when Ihe wave appeared to acqnin a 
greater force in breaking upon the breakwaler, the vesaels, partictttariy 
those near it, were much troubled by the sea. 

After having noted the height above low-water mark to which the sea 
reached two hours t>efore and after high water, it appealed a constant rule, 
that when the waves became troublesome to the ships In tbe roadstead, th^t 
sea had risen 4 metres 70 centimetres. 

Hence it was naturally concluded that it would be advisable to carry 
the summit of tbe breakwater at least 4 metres 70 ceniimetres (14 it. 6 ia.) 
below Ihe level of the highest tidett ; ibat is to say. to V melres 44 ceoll- 
melres (7 ft. 6 in.) above the lev(^| uf ihe lowest lide«, the rise in the sea 
outside b?iog calculated at 22 feet, or 7 metres 16 centimetres. 

But viewing tbe great advantages which would result from its beiag 
carried up to ihe level of the highest waves, it was not hesiuied to propose 
its elevation lo 9 feet (2 melres 911 centimetres) above ihe level of the higfc* 
est sea outside; that is to say, lo 31 feet (10 metres 7 ceniimetres) abof* 
llie lowest tides. 

But Ihe revolutionary troubles put a stop to all further proceeding co» 
nccled with Ihe recoiumeiidaliuns of ihe Ckimmissiuo of 1702 ; and the 
completion of this vast enterprise appeared to be indefinitely delayed| 
wheo, in Nuvt'iuber 1800, a new govrrumeut turned its attention lo this 
important object of public uUlrty, and named a Commission, opoo wbasa 
report in |S02, Ihe government directed that tbe centre of the break vralsc 
should be elevated 2 melres ^Y2 centimetres above the lovrl of the h; 
tides, with a brendih of 195 metres, whereupon tu coo^iruct a bat 
20 pieces of artillery of the largest calibre ; and that the exlretuitii 
the breakwater should be, ultimately, similarly constructed for 
purpose. 

This was recommended io consequence of the great distance (7,017 
(res) between Koris Uoyal and Querqueville, which was deemed loo gTMl 
lo prevent enemies' ships from anchoring to the north uf the breakwater, 
thence firing on vessels within the roadstead, themselves being b«y«a4 
good range of the furls. 

At this period (1802) those works prevloasly uaderlakea, tfhkli had 
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^Pbeea carried ap to the lerel of low tides, bad entirely disappeared. The 
Hr^ea had carried awar from Is to 16 feet of the sumioit, giving to the 
Dcvkkwater the following cooiiguratioa : 

But. 

^^^^ Tbe ioterior slope, or that to tbe »outb. . 12 60 

^^^K Saperior slope, nortb 47-50 

H^H| Inferior ilope, north.. 9* 

'■ vpoa tliia base, tbus formed by the action of the s^a, U was determined 

to Allecnpt the erection of an artificial islarnl, exposed lo the must violent 

■C>t*t>'>n (if the waved. By the end of the year 1803, (he central portion 

of tbe work wan completed lo low wattr mark of ardioary tiilt*». The mo- 

di&catioa and chanKt?* which the orij^inal breakwater had underfrooe, left 

oo room to doulit th^t the gmall atooea of which llie then elevation waa 

Cvuiposed, would not resint tlie wiuter cales ; that il would be oeceasary 

Pli» coDftulidate the whole by a superstrurture on the sooth side, composed 
dT itntneuie blocks of stone, to be raised (o the hei,;Ul of the iii|{i)est tldei, 
ad the only means of preventing the smaller mstleriaU from beini? washed 
away into the interior of the work by the north-ea*t and north-west galea 
«f winter. A« aoijcipated, this superstructure resisted the force of the 
•e*. prevented tlie waehini; away of the smaller iiia'ertuls, Which, arrested 
by this barrier, gradually augmented the heigtitof ihe brrak water, formiaf? 
» solid and compact surface at a new slope, of which ihe base was about 
qoaidrnple the vertical hei{;ht. 

It was, however, soon observed, that these small stones pressed up, and, 
traoaported by the northerly winds to a level above that of tbe sea, equally 
yielded to the same action in north cast and north-west gales. Under 
Uieae circumstances of weather, of frequent recurrence in the winter of 
1809, a portion of tb? stones which had been thrown in on Ihe sea side 
beeauie subject to a lateral displacement, and were dep(iait<>d in great 
•baDdaoce in a conical muund at each extremity of the recently elevated 
^KceAtral portion of tbe digue. 

^B It was remarked, that the winds and the cnrreDts had both tended to 
^l^ve the«e mounds the prei'ise configuration of the tracing of the proi>osed 
^Bbatteries ; ami thence it wa^ nnturHlly concluded, ihat the form prupoiied 
^tvas that bei^t adapted lo insure stabjtity, since it agreed so perfectly with 
that which the sea itself bad assigned ta the mass of stones set ia motion 
ia bad weather. 

From motives of economy, the interior of the fort was composed of small 
iwaterials ; but the whole was necessarily revetted with lurge block;!, 
capable of offering an adequate resistance to the action of Ihe sea. This 
was performed in a very simple and ewsy manner: in bad weather tbe 
blocka were cast overboard from the stone vessels, above the places which 
were dry at low water. lo fiive weather this was discontinued, and the 
stone vessels were moored over the required spot, or were sunk, so as to 
rest upon a berm or slip whish had been left in the slope at the foot of the 
revetmenu. From the vessels tbus sunk or moored, the blocks of stone 
were boialed by their own tackle rlear of their decks, when they were 
traasporled by cranes, or derricks, disposed on ibe summit of tbe break- 
water, and dr-posited in their proper places on the revetments. Bj these 
simple aod expeditious means, the central portion of the breakwater having 
beeo raised to tbe height of 2 metres 'Ji centimetres above the level of 
high-water, spriag-tidea, upon an extent of 1D5 metres in length, and 19 
metres 50 ceotimeires in breadth, a battery was estahlished thereon, 
armed, provisionally, with four ^6 -pounders and two heavy mortars. 

Id the subsequent construction of ihe terreplein and part of the parapet 
of the battery, owing lo the bad weather and too great haste in construct- 
log it. the precautious necessary to its thorough solidity were neglected, 
aad a violent gale coming on ere the exterior revetment was completed, a 
porttoo of Ihe temporary parapet, whirh had beeo formed with small 
■aterials not cemeuied, was destroyed. The mass of the battery suBdred 

Po injury ; and the ceoire and the extremities of the terreplein resisted the 
etioo of the sea without the least alteration, and, nolwilhslandjog the 
uufiitMenl height aod imperfect state of the exterior re veluteois, a garrison 
r GO men remaioed in tbe battery ia perfect safety. 
In May 1805, the works were suRicieoily advanced to arm the battery 
Witb iO pieces of heavy ordnance within 21 hours. 

Tbe works suffered lilile material injury uulil the 12th February 1808, 
wlteD, during a dreadful gale from the north- wesl^ the sea submerged (he 
battery, destroyed and upset tbe epaulemeutB, and tbe wooden barraf;ks of 
tbe garrison. 

The maiQ effeetof this violent gale was to put an end to any farther 
displacement of the materials ; and the work itas ever since preieoled the 
appearance of a natural slope of rocks, over which ihe ordinary "vareohs" 
cntB, and are developed in an unbroken undisturbed mode which proves 
Ibeperfeci btabiliiy of the work. 

The examination made at this time of the new coofignratioD which had 
bees given to the mass of stones, cootirmed and veniied by subsequent 
experience, has established the fact, that jellies tbus constructed^ and 
exposed to the action of tbe sea. assume, betweeo their summit and their 
•baae, four slopes esaeatially different, ami which vary according (o the 
violence of the waves, the duration of their action at the several parta in 
the rise and fall of the tides. 

Tbe !>«iu«tioa of the exterior revetments of the battery being the effect 
of the uatiiral action of the sea in tU greatest agitation, wa.-t considered as 
that moitt suited to insure the permaneacy of the materials of which Ihe 
woric was composed ; and accordingly, after the storm of 1808, new bar. 
ivclu wore Gon.slracted for 60 laea; a new parapet was raised to cover 
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the artillery of the port, bat without making any roodi6cation io the exte- 
rior slopf^s, which hnve ever since m<tintaioed the exact degree which tbe 
sea had assigned to them, though these slopes have, since that period, 
never had the least care bestowed on them. 

The digue, thus completed in its central portion, remained armed with 
20 pieces of artillery during Ihe whole war. In the year 1811 it wu 
decreed to substitute for this lemfiorary fort a permaoeat defence^ thus 
described in Ihe decree dated 7th July of that year : 

The battery to be established upuu the breakwater of Cherbourg will be 
constructed in an elliptical lour of masonry, of dressed blocks of granite, 
of which the great axis shall be 35 tolses, aod the smaller 19 tolses, in 
confuniiiiy wiih the plans and sections annexed to tbe present decree, and 
to Ihe fiillowing specidcatioaa. 

The fuuadatioQS will be established on the rock-work at low-water 
level, 

Upon (his msAsive foundation, which wilt be 28 feet high, sod at the 
level of the terreplein of the existing battery, will be placed a barrack, of 
which Ihe walls will be pierced with 78 loopholes, capable of conlaiotoga 
garrison of 60 men, water-cisterns, aod powder-magazine. 

The gorge of tbe battery will be defended by two flanks. 

A general platform upon the roof of tbe barracks, which will be bomb- 
proof, wdl ^erve for the site of a casemated battery for aioeteeo SO-pouod- 
ers. The embrasures will be 30 feet above high-water mark. 

A second pUtfurm will be constructed above the casemates, to servei ia 
case of necessity, for another tier of guns. 

That pariion of (he existing b-tttery wtthoat (he site of Ihe tower will b« 
preserved, and the slopes towards the sea, which protect it, will be care* 
fully kept in repair. 

BREAKWATERS OF CHERBOURG AND PLYMOUTH. 

Amnex {S).— ltrport made to the Academy »f Science*, Pari*, bg M. 
GiRARD, in ihe nmne of the Commisnon composed <tf Messrs. Promt, 
GiKAitD, an<l DitpiN. ii/>ffii a Mimoirt by the Baroo Cachin, Impector- 
general of Bridges and Rrntdt. entitled, •' Mf moire upon the Digue nf CAer- 
kourg, compared with the Jetty or Breaktcater at Plymouth." 

The perpetual secretary of Ihe Academy of the Mathematical Scieooea 
certities, that the folKiwiog are extacts from tbe proceedings reported in tbe 
sitting of Monday, May 3, 1815. 

The C!orami8»ion appointed in 1792 assured itself by an attentive obsef'* 
vation of the effects of the sea upon the digue, that the materials of which 
it was constructed had no stability until they were faced with large blocks 
of from 15 to 20 feet cube at least; but the most importtiot modiGcatioD 
which this Coinmi^siQa proposed in the constructioD of the work was, to 
carry tlie summit to Ibe height of three metres above the highest spring 
lidei, as the only means of guaranteeing the solidity of the work itself, 
which was the main object it was intended to effect. 

The old digue or jetty, which had been proTisiooally carried up to the 
level of low water mark io the year 1784, had now offered an experience 
uf 20 years. It was ascerlaioed that the storms during this interval of 
lime had lowered Ihe summit from four to five metres ; Ihe interior slope 
had preserved the inclinatiou which had been originally given lo it of 4& 
degrees, but its exterior slope, which had been originally formed upon a 
uniform inclination of three metres of base to one of height, was foutid to 
be entirely changed, and preseoled two distinct slopes ; that of the lower 
portion was of metres of base to 6 meUes 30 centimetres of rertical ele- 
vation, whilst the iactioation of the superior or upper slope had become 
five times less; that is to say, of 47 metres 50 centimetres base to metres 
20 centimetres vertical height. 

Theiie observations derooostrated what was the profile of the greatest 
stsbililv, which was the most important point to know ; and as it was 
remarked that the principal effect of tbe action of the sea, in strung winds 
from seaward, was lo carry from the outside to the inside of the break- 
water the materials of which it was composed, it became necessary, after 
having opposed a sufficient obstacle to this displacement, to abandon lo tbe 
uctioa of the sea iUelf the laisk of arrangiug the exterior surface which 
was exposed to its force in Ihe manner and in the slope most suited to 
their object. 

Accordingly, towards the end of the year 180S, M. Cachin caused to be 
raised on the top of that portion of the digue which bad been already 
elevuteiJ, a sort of parapet, built with very large blocks, of which the 
Bummil was carried up to the level of the highest tides; thus the smaller 
stones wbLcb hud been cast into the sea, by chance as it were, oa the exte- 
rior of Ihe digue, at the depth of low water, were borne up by the force of 
the waves to ihe fool of this parapet, aud were there disposed oo a regular 
slope, which, offering tbe least resistance to the movement of the waves, 
pobseased the greatest stability. Durittg ihe production of this effect, the 
l)'»rizuntaJ base of the exterior slope became about quadruple that of its 
height, 

Besides the movement of the materials in a vertical direction, whenever 
the wind blows hard from the north, or perpendicularly to the digue, these 
materials receive an impulsion from the effect of the winds which blow 
from the north-east and north-west, and in consequence of this impulsloa 
two accumulations have been formed at the extremities of that central 
portion of tbe digue de8tine<l to support the battery, in the shape of twe 
conical mounds, which serve for ^pautements for Ihe work. 

Tbia peculiar coofiguratiun, the effect of natural caoses, is also fonnd te 
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cotncide wilh tbtt wbiob the tatbor of the M^motre had indicated for the 
two rod biitteriea. 

It is here leeo how, in le&ving exposed to the arllon of the waTei lueb 
malcrtala as they cao pnl in movenieDt, these dispose themae]Te» in the 
manner best adapted to their stability and preservaiioa io a *«-rticaI posi- 
tion ; but as DOtbing opposes itself to the moTCioeot which would be given 
to these materials io the direction of the length of the dif^ue, the deGoitire 
eBtct of which movrmenl would be (he obstruction of the passes, it is 
iodispeosable, in order to prevent this elfect, to face the whote exterior of 
the work with blocks of atone, sufficiently larfe to resist these oblique 
impulsioos. 

After baring indicated the proceedings in detail, as well as the several 
modiOcatioDS which it was judged expedient to adopt in the execution add 
dimensions in the central portion of the difiae, M. Carhin gives an account 
ot the effects which were produced on this, as it were, isolated mound by 
the galea of the 18th February 1907, of the 29th May of the same year, 
but, above all which, of that of the 12th February 1808. from the north- 
west. 

A combtnatjoD of extraordinary circumstances produced such a hetTj 
sea that it submerged the floor of (he battery, upset the parapet, and de- 
stroyed the wooden baildiogs which had been constructed on the terreplein 
of the work for the accommodutioD of (be garrison. 

The last-mentioned storm, the rooetvident on record, stowed the large 
blocks of stone with which the digue had been faced in fresh slopes, and 
with such regularity that they appeared to have been cemented by the 
hand of man ; the successive examinations which have since been made 
bave proved that, by the efTect of this extraordinary overthrow, the male- 
rials have acquired a most perfect stability. 

These examinations have also taught, that this equilibrium once estab- 
lished, the transverse section of the digue, on the sea side, assumes four 
essentially different slopes from the sommit to the bottom of the sea. 

Thus, the upper part, which is only reached by the tops of the waves, 
presents a slope of which the vertical height is to the base as 100 to 185. 

The portion immediately below this, comprised between (he high and 
low water (equiuoclial) marks, is exposed to the most violent action of the 
sea during the whole flood and ebb ; its slope is likewise the most inclined, 
the height being to the base as 100 to biO. 

Below the low spring tides the surface is only exposed to the agitation 
of the waves during the first momeots of the flood tide and the latter part 
of the ebb. The height of its slope to its base is as 100 to SOa. 

Lastly, (be lowest part of the digue, which remains always submerged, 
not being exposed to the action of the waves, preserves a slope of which 
the height is to its base as 100 to 125. 

After having pointed out the dimensions, and having described the 
means of construction of (he Jetty at Plymouth, M. Cacbin establishes a 
comparison between (he real quantity and extent of the works respectively 
requisite to complete the Uigue of Cherbourg and the Jetty or Breakwater 
of Plymouth ; and also between the probable expense of each. The 
result of this is very simple, and easy to comprehend. 

The length of Cherbourg iJigue is 3,768 metres, and the area of its 
traoBverKe section is 1,$&0 metres square. The expense of one metre of 
thia profile, upon an experience of 16 years, is 8,717 francs. The length 
of Plymouth Breakwater is 1,^4 metres; iU profile, 003 square feet ; 
and the expense of construction, 16,401 francs (he metre. 

After the experience of these two works, incomparably the greatest of 
their sort which the mind of m^n has ever coDtem[ilaled to undertake, 
M. Cacbin concludes with the observation, thai, if man be strong enough 
to heap together rocks in the midst of the ocean, the action of the sea 
alone can dispose them in the manner most likely to ensure their proper 
stability. 

Your Committee, partaking in this opinion, consider that thia able engi- 
neer, in makiDg known the resolt of his observatiaos on (he difficuties 
which he has encountered in the execution of his important labouro, the 
means he has put in operaiioo to surmouot Iheo], and, above all, his 
observations upon the configuration which bodies of water, violently 
agitated, tend to give to ob&lactes opposed to ihem, has rendered eminent 
service to those who may be hereafter called to the direction of similar 
Iterations. 

U'e have the honour, in consequence, to propoae the insertion of 
II. Cachin'e bl^moire in the collecViun of the foreign men of scienoe. 



DECORATION OF THE PALACE AT WESTMINSTER. 

RerwitT qf the Commktee appointed (o telect tuhjectt in Pninting and 
Sculpture, tcith a view to the future Decoration </ the Palace at West- 
minuter. 

Your Committee have first Io observe that the general plan on which 
subjects were proposed to be selected has been defined by the Commission- 
ers in their sixth report tu her Majesty, in the folloniog words :^"ln ac- 
cofdaoce with the principles vhhich have already guided us In deciding on 
the plan of Decoration in the House of Lords, vis., with reference to 
fresco-paintings, stained windows, and statues, proposed for (hat locality ; 
and also in the selection of statues pmposed fur St. iitephen's Porch, Si. 
Stephen's HaJl, Bud the royal approaches : we conceive it to be the duty 




of this Commission, for the better guidance of present an fnlare nrtiaiSf 
and in order to maintain a character of harmony and unity worthy of sods 
a building, to determine a complete scheme for the future decoration uf the 
Palace. We are of opinioo, that in determining such a scheme, the espe> 
cial destination of each portion of the building should be attended to ; that 
in the selection of subjects, the chief object to be regarded should be the 
expressioo of some specific idea ; and the second, its illustration, l>y meuM 
of some well known historic or poetic incident adapted for repreaentatioa 
in painting." 

The doty which has devolved on your Committee being thus deSoed, 
their labours have been directed to the selection of subjects in accordance 
with the principle above explained. They have, for the present, given 
tbeir attention to subjects for pitiutjng ; a considerable number of names of 
distinguished persmia to whooi statues might with propriety be erected, 
having been before proposed, and of these, some bare been selected by 
former Committees for particular localities. 

St. Stephen's Pobch, 
Containing two oompartments, one measuring 26 feet high (to the point of 
the Gulhic arch) by IG ft. 8 in. wide ; the other measuring 18 fL Sin. high, 
to the point of the arch, by 1 1 ft. 4 in. wide. 

In (his Porch will be four pedestals, on two of which it has beea le- 
commended to place the statues of Marlborough and Nelson ; and your 
Committee were of opinion that the subjects of Peace aud War would 
be appropriate in the two compartments intended for painting. 

St. Stephen'^s Malx, 
Containing on the side walls, eight compartments, each measuring 14 ft. 
& in. wide, by 9 ft. 8 in. high ; and two end comparlDienls, one measoriog 
20 ft 9 in hi^h, to the point of the arch, by II ft. 6 in. wide ; the otbcr 
measuring 17 ft. in. high, to the point of (he arch, by 11 ft. S in. wide. 

An opinroQ has before been expressed, by the Commission generally, 
that OS St. Stephen's Hali stands on the spot where the House of C'-omniuo* 
was, during many centuries, in the habit of assembling, it should be 
adoroed with sUiues of men who rose to eminence by the eloquence and 
abilities which they displayed in that House. Twelve personages selected 
00 this principle, were accordingly named in the fourth report of the Com* 
mission to her Majesty. 

Your Committee conceived that the walls might properly be decorated 
with paintings, illustrating some of the greatest epochs io our constitu- 
tional, sucial, and ecclesia»tical history, from the time when the Anglo- 
Saxon nation embraced Cbrislianity to the accession of the House of 
Stuart; and that the following subjects would be well adapted fur this 
purpose :— 

I. In the State — (For the Side Comparimeott). 



i 




An eaily Trial by Jury. 
The Signing of Magna Ch 



The Abolition of Villeinage.* A 
Lord, on his death bed, attended by 
the Cleri;y, maaumitttng hia ViK 
leina, 

Ttic Privileges of the Commans 
asserted by Sir Thomas More ii gainst 
Cardinal Wulsey. 




A Silting of the Wittcna-K**mot, 

The Feudal System. The Ho- 
mage of the Barons to William the 
Conqueror. 

The origin of the House of Com- 
mons. The first Writ brought down 
(o the City of London. 

The termination of the Baronial 
wars. Stanky aud Oxford crownitig 
Heory VII. over the dead body of 
Richard 111. 

II. In the Chubch— (For the End CompartmenU). 

VVfit End. Eut End. 
The Conversion of the Anglo* Tbe Reformation. Queen Elim* 
Saxons to Christiaoity. The Preach- beth receiving the Bible in Cheep- 
ing of St. AuguHline. iide. 

Tub Central Hall, 
Containing four compartments, each measuring 17 ft. 7 in. high, to the 
puinl of the Gothic arch, by 12 fl. 7 iu. wide; and three small panels 
underneath three of (he large compartments, each measuring 6fl. 5ia, 
high, to the point of (be arch, by about 4 fi. C io. wide. 

Your Comtuit(ee, beariug in mind that (his Hall is tbe central point of 
the nhulc building, were of opinion that (he nationality o( the component 
parts of the Uuiied Kingdom should bt> the idea heie illustrated, and woiild 
be appropriuleiy expretiSed by repreai-ututioos of the four patron aaijits, 
St. tveorge, St, Andrew, St. Patnck, and St. David, in the four cotnpan- 
meots iuteuded fur painting; and tlmt in the thrt;e »mall spaces uiuletoealk 
three of the compartments the heraldic emblazoniogs uf tbe Ortiere of 
the Garter, of tlie Thiblle, and of St. Patrick, might be introduced 

Corridors raoM tub Central Hall, 
Consisting of the Peers' Corridor, the Commons.' Curridor, and the Ceolral 
or Public Corridor. 

Your Committee were of opinion that (he corridors which Join Cbe Iwe 
Houses might properly be decorated with paintings illustrative of that 
great contest which commenced with the nieetmg uf the Loag ParlianeU 

• "Ttir holy ftlben, tnoDks, snd Mart, In tbeIr confestlon. and cpcclAUr to lh<tr M- 
trvDie and deadly »irlcnc«»«*, burdrned thr contrlFiicri of thrin wbon Ibey bad aiidvr i 
llielr handt . lo tfcal temporal men, by lUtlr and little, by rvaaoa of that terror is ttwWj 
coBMlcnre, were glad lo msouailt tii ttelr viUeiiu,"— silr Tbomis 9al(ti*s 
wvsUh.' book m. c. 10. 



i 



I 
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umI lenniBated ia lOSQ. li will be aeeo tbkt the eubjecU hare b«en 
•elected oo the principla of p4rBlleiiam, and that an attempt has beeo 
to do justice to tbe heroic vi/luei which were displayed on both 




The Pcens' Coriidor, 
Coolatoiog eight compartmeDli iotendrd for paioltag, each mea«uriDg 

titlX, tia. wide bj 7 feet high. 
Charles I. erecting his Standard Speaker Lenlhal flsaertiDg the 
M NotliogbaxD. Privilege^) of the CoroinoDS against 

Charles I., when the attempt was 
made to seize tbe five Members. 
Basiog HoQse defeoded by the Tbe setting oat of tbe Train 
CaTaliers against the Parliaoieotary Bands from London to raise tbe 
aynsT. Siege of Gloucester. 

Tbe Expulsion of the Fellows of The Embarkation of a Poritan 
a College at Oxford for refusing to Famiij for New Eoglaod, 
•ign tbe Covenant. 
The fiarial of Charles I. The Parting of Lord aod Lady 

K Russell. 

^m Ttie CoMMons' CoaaipoR, 

^P CoBtaining eight compartments intended for painting, each measdriDg 7 fl. 

f 1»| in. wide by 6 ft. 6 in. high. 

Charles II. assisted io bis Escape Alice Lisle concealing tbe Fugi- 
ty Jane Lane. tives after the Battle of Sedgemoor. 

Tbe Eiecutioner Ijiog Wisbart's The Sleep of Argyll.* 
book roood the oeck of Montrose. 

Sflook declaring for a Free Par- Tbe Acquittal of tbe Seven Bish- 
Itaflieat. ops. 

The landing of Charlea II. Tbe Lords and Coninioos present- 

ing the Crown lo William and Mary 
in tbe Banqueting House. 

Thc CsMTafcL Corridor, 

CootaioiDg six compartments, each measuring 8 ft. in. high by 7 feet 

wide. 
. Tbe paintings in St. Stephen's Hall, and in the corridors which Join the 

^B two Houses, illustrate the gradual progress of our institutions during the 
^H interval which elapsed between tbe introdoctioo of Christianity and the 
^B Uefolation. It has been Ifaought ibat tbe central corridor might with 

•d*ant8ge be adorned with paiDlinjis exhibiting in strong cootrast tbe 

extremes which are separated by that interval. With this view, six sub- 

Ejects have been selected : in tbre«, Britain appears sunk in igDorance, 
heathen superstition, and slavery ; io tbe other three, she appears instruct- 
iag tbe savage, abolishing barbarous riles, and liberating tbe slave. 
Tbe Pbanicians in Cornwall, Cook in Otaheiie. 

A Droidical sacrifice. English Authorities stopping tbe 

Sacrifice of a Suttee. 
Anglo Saxon Captives exposed The Emaocipalioo of Negro 
tot «Ue in Ibe Market-place of Slaves. 
Home. 

The Upper Waitihc Hall. 
The sobjects for six (oot of eight) compartments in this locality, have 
been before proposed to be selected from tbe following poets : Chancer, 
Spenser, Shakespeare, Milton, Dryden, and Pope. Tbe choice of such 
subjects being left to tbe artists appointed, or to be appointed, to execute 
them, after they shall have been approved by tbe Commisiiooers. 

The House op Peers. 
The subjects for the six compartments intended for painting, and the 
selection of historical personages proposed for statues lo be placed in the 
18 niches, as well as the decorations fur tbe stained windows, have been 
determined by former Committees. 

The Peers' RoBina Boom, 
Containing three large comparlmeols, two measuring 20 feet wide by 10 fl 
t in. bigh, the thini mensurinii; '/'/ feet wide by 10 Tt. 6 in. high ; and six 
smaller compartmeuts. each measuriog 7 feet wide by 10 fl. G in. high. 

Your Committee being desirous to vary tbe proposed decorations, and 
conceiving that Scripture subjects, as affording scope for the highest style 
nt design, and as being especially eligible on other grounds, should by oo 
meaJia be excluded, cciQsidered that the above-named locality, io which 
Hie principal compBrtmentB iniended for paiotiog, are of considerable mng- 
■itdde, would be wfll adapted for such eubjecls. Your Committee were 
of ofkfoion that the illustratiaos shniild have reference to the idea of Justice 
on earth, and its development in Law and Judgment, and that the following 
subjects would be appropriate. 

Id Ibe single large compartment on tbe west side, 1. Moses briDging 
down tbe Tables of the Law to the Israelites. 

In the two «mnll corapartmenls oo the east side, 2. Tbe Fall of Mao, 
and g. Hiii' Cundeninatioo lo Labour. 

Oo the south side, in tbe larger compartment, 4. The Judgment of Solo- 
moo; and in the two smaller, 6. The Visit of tbe Queen of Sheba, and 0. 
The Building of the Temple. 

On the oorih side, in the larger compartment, 7. The Judgment of 
Daniel ; and io the two smaller, ft, Daniel in (he Lion's Deo, and 9. The 
Vljion of Daniel. 

* See WMdrow, ' Cborch Blatory,' iMok Ul, e. », s. »• 



Tni Royal Antechamber, 
ContaiDlng in the upper part of two of the walls, six large compartmeela 
(three on each sidf), measuring 19 feet wide by 10 feet 9 inches hixh. 
'Tweoty-eigbt upright narrow compartmeota, measuring 5 feet 7 inches 
bigh, by about 3 feet 6 inches wide ; and 12 panels for carved work, four 
nieaauring 6 feet 9 incbrs wide, by 2 feet 9 inches high ; and eight ntea- 
Buring 2 feet 2 inches square. 

Your Committee considered that tbe six large compartments in this lo- 
cality, being at a considerable height, might be filled with copies in tapes- 
try, of tbe defeat of the Spanish Armada, taken either in part, or altogether 
from tbe designs of the tapestry originally existing in the House of Lords, 
which your Committee conceived, it is of great importance to preserve, as 
far as possible, lo the nation. 

That tbe 28 upright compartments might be appropriately filled with 
portraits relating to the Tudor family : 

1. Henry VII — 2. Elizabeth of York— ». Arthur, Prince of Wales.— 
4. Katharine of Aragon. — 5. Henry VIII. — 6. Aune Boleyo. — 7. Jane 
Seymoor. — 8. Katharine Howard. — 9. Anne of Cleves, — 10. Katharine 
Parr.— II. Edward VI.—l 2. Queen Mary.— 13. Philip II.— U. Queen 
Elizabeth. — 16. Lewis XII. — 10. Princess Mary, Queen of France, 
Duchess of Suffolk.— 17. Cbaries Brandon, Duke of Suffolk.— 18. The 
Marcbiooesa of Dorset. — 10. Lady Jane Grey. — 20. Lord Guildford Dud- 
ley. — 81. Prioceu Margaret, Queen of Scotland, Conntess of Angus. — 2S. 
James IV. — 2S. Douglas, Earl of Angus. — 24. James V. — 25. .Mary of 
Guise. — 20. Mary, Queen of Scots. — 27. Francis II. — 29. Lord Daroley. 

That tbe twelve panels might be filled with Ibe following subjects hi 
carved work. 

1 , 2. Tbe Field of tbe Cloth of Gold, and the visit of Charles V. to 
Henry VIII., to tbe two compartments on the east and west sides. 

S, 4, 5. Tbe Escape of Mary Queen of Scots, (he Murder of Itiuio, and 
Mary looking back on France, in the titree compartmeota on (he south side, 
west of Ibe door. The Escape of Mary Queen of Scots occupying (be cen- 
tre panel. 

0, 7. 8. Queen Elieabelh knighting Drake, Raleigh spreading his Cloak 
as a Carpet for the Queen, and Raleigh landing in Virginia, io tbe Ibrec 
compartments on the souih side, east of the door. The subject of the knight- 
ing: of Drake occupying; the centre panel. 

9, 10, 11, 12. Oo (be north side, Edward V^I. granting a Charter t» 
Christ's Hospilaf, Lady Jane Grey at her studies, Sebastiao Cabot before 
Henry VII., Kalbarine ol Aragon pleading. 

The Royal Galleiy. 

A considerable space on each side wall, roeasuriog 77 feel inches 
I wide, cot being subdivided into compartments, your Committee were of 
opinion that such space should be occupied by one large, and two smaller 
subjects; the smaller corresponding in width with the width of one win- 
dow, and measuring IS feet 6 inches wide by 11 feet 6 inches high ; tbe 
larger comprehending the widlb of three windows, and measuring 45 feet 
wide by 1 1 feet 6 inches high. Of the remaining compartments, defined 
by the architect, two on the side walls measure each 13 feet 3 inches wide 
by 11 feet inches bigh ; four on tbe same level, in the end wtUl, measure 
13 feet 8 inches wide by 11 feet 6 inches high ; tbe six remainifig coa- 
partments, three at each end, in the upper part of tbe walls, measure 12 
feet 2 inches wide by 19 feet 7 inches high. The comparlmenia would 
therefore be eighteen io number. 

Your Committee were of opinion (bat tlie subjects for the Royal GtUiery 
•boold relate to tbe military biciory and glory of tbe country, aiod that liie 
following subjects would be appropriate. 

In tbe three upper compartments in Ibe south wall: — 

1, Boadicea inciting her army. 

2, Alfred in the Camp of ihe Danes. 

9. Brian Boroimbe overcoming the Danes at tbe Bridge of Clontarff. 
In tbe three npper compartnienta in tba north wall : — 

4. Edith finding tbe dead of Harold. 

<. Richard Coeur de Lion coming in sight of the Holy City. 

0. Eleanor saving the life of her husband, afterwards Edward I., by 
atickiog tbe poison from a wound in his arm. 

Id tbe compartments next tbe proposed large compartment on tbe west 
wall :— 

T. Bruce, during a retreat before the English, protecting a woman borae 
on a litter, and checking the pursuerti. 

8. Philippa intercediDg for the lives of the citizens of Calais. 

In the lower compartments oo the north wall : — 

0. Edward tbe Black Prince entering London by tbe side of King John 
of France. 

10. Tbe Marriage of Henry V,, at Troyes, witii Ibe Princess Kathariaa 
of France. 

In tbe compartmeota next the proposed large compartment oo tbe east 
wall :— 

] 1. Elizabeth at Tilbnry. 

12. Blake at Tunis. 

Id the remaining compartment on the e^t wall :^ 

IS. Marlborough at Blenheim. 

Id the lower compurtmcDla on the north wall :-• 

14. Tbe Death of Wolfe. 

15. Tbe Death of Abercrombie. 

lo the rcmaioiag conpartmeot bo ibe west wall : — 
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16. Lord Cornwaltis receiving (he Son« of Tippoo as hoatagea. 
In the larRC compaHment on the west walJ : — 

17. Trafalgar ; the Death of NelBon. 

In Ihe corrPspondinK conipartmenl on the ettft wall :— 

18. Waterloo; the meeting of Welliagton and Blucher. 

The Queen's Roding Room, 
Containing coonpartmentB of various dimensiona, adapted for paiDling and 
other derorationa. 

Your Committee, influenced by the coosideralioos before eipretsed as 
to the expediency of varving the character of the deroratiooa proposed, 
were of opinion that a series of paiotinm-o, and oilier works of art, iUuatrnt- 
ing the legend of Kioi; Arthnr, would be appropriate in this locality ; and 
yoor Committee uijaniiikously agreed to recommend to the Commission, 
that the rxecution and entire superintendence uf sucb decorations should 
be entrusted to Mr. Dyce, who has already executed a fresco in the Houae 
of Lords. 

The GtuKO Rooif, 
Containing two cotnpartmeats, each measuring 12 feet wide by 8 feet 
bifch. 

Your Committee conceived that these compartroenta might be filled with 
the following snhjpcts : — 

1. Youne Talbot defeodiap; his Father in Battle. 

5. Isabella Douglas barring ibc Door with her Ann to protect James T. 
of Scotland. 

The Lobby or tiis GrARO Roou, 
Omlaioinic one compartment, measuring 14 feet S inches high, to the point 
of the Gothic arch, by 10 feet wide. For this locality your Committee 
aelected the subject of St, Edmund the Martyr slain by the Danea. 

The Nobman PoarH, 
Containing two compartments, each measuring IH feet 2 inches high, to the 
poietof the Gothic arch, by 10 feet 10 inch^-B wide. 

It was the opinion of your Committee lliut these compartments wonld be 
appropriately tiiled with tlte two following subjecti: — 

I. Canute reproving bis Courtiers. 

3. Cjueen Elizabeth on the sea-side after the defeat of the Spanish 
Armada. 

Your Committee conceived that the suhjeclsi in all the localities men- 
tinned should he accompnnied with inscriplioas, and, in some itistaoces, 
with appropriate mottoeft ; that in the last named subject the motto might 
be " AOiavit Deus et dissipantur," and in tbe aabject of Canute, '' Nemo 
DomlDusnisi Deus." 

The Peers* and Commons' Rsfreshuent Rooms. 
The compartments in the two Rooms belonging to the Peers might be 
appropriated to views of places of the chief imparlance within the United 
Kingdom. The comparlmenls in the other Roomt) to viewa of the moat 
remarkable places in Iitdia and the Colonial posaesaiooa of tbe Crown, 
flpace might n1»o bts found for subjects connected with rural scenery, the 
Harvest, the Chase, \o. 

The Paimted Chamber, being the Hall of Conpsrekce between xitK 

TWO Houses, 
Contains 13 compartments adapted for painting : two on the east side, 
measuring 10 feel 4 inrhes high by 7 feet 4 inches wide : five on the west 
aide, ihe centre compartment measurini; 10 feet 4 inches high by 16 feet 
4 inches wide; two contpartmenls next Ihe curnera measuring 10 feet 4 
inches hich hy feet wide, and two over the doors, measuring 4 feet Q io- 
cbes high by 6 feet 9 inches wide. Three on the north side, the centre 
comparlment measuring 10 feet 4 inches high by 14 feet S inches wide, 
and two t^maller compartments, each measuring 7 feet 10 inches high by 
4 feet 8 inches wide : and lliree oo ibe south aide correspootling with those 
on the norlb side. 

Your Committee conceived that the subjecta for painting in this locality 
might have reference to tbe arqnisilion of the countries^ colonies, and im- 
portant places constilQlingthe British Empire ; and that the faUowing sub- 
jecta. would b« appropriate : — 

In the centre compartment on Ihe west side, 1. The Marriage of Strong' 
bow and Eva, daughter of Dcrmot, Kiag of Leinster. 

Id tbe centre cnrnpArtment on the south side, 2. Edward I. preaenting 
his infant Son to the W arsli a» their Prince. 

In the centre compartment on the north side, S. James VI. of Scotland 
receiving the news of the Death of Queeit Elizabeth; or Setting out for 
England as James I. 

In the two comp»rtmeat9, next the corners, on tbe vreat side i-^ 

4. Lord Cli\e in the Battle of Plas»y. 

6. Penn's Treaty with the American Indians. 
In tbe two compartments on the east aide;^ 
8. The CJolonizalion of Australia, 

7. Tbe Treaty of Nankin. 

Id the two compartments over the doors on the west aide: — 

8. 9, Incidents illustrating tbe Voyages to the North and South Poles. 
In the small compartments on the south side : — 

10, It. locideota relating to the acquisition of Manritiua and the Cape 
of Good Hope. 
In tbe two small compartroenta on the north side: — 
12. Sir George Rooke planting the Standard of England on Gibraltar. } 



IS. The Surrender of Malt*- 

The entrance from Old Paluce Yard is also intended to contain aoaa 
compartments for painting, but your Committee conceived that it would b* 
proper to postpone tbe consideration of subjects for this locarKy as it is not 
yet certain whether paiminga can be seen in it to sufficient advantage. 

With regard to the technical method in which the paiotioga propoaed 
should be executed, yoor CommlUee, although not prepared to offer a 
general recommendation on this subject, were of opinion lha\ the picture* 
in the three corridors leading from tbe Central Hall, and the picture* in 
the Refreshment Rooms should be painted in oil ; and that the Quceo'a 
Robing Rofffi.St Stephen's Hall, and the Royal Gallery should be painted 
in fresco. The representations of the four Patron Samis, from their si» 
and situation, might be advantageously executed in Mosaic tlike the four 
Evangeliits iu the pendentives uf tbe Cupola of SL Peter's), thus giving 
an opportunity for tbe introduction into England of an art highly valued in 
other times and countries. 

Your Committee have further to observe that moveable oil paintioga, not 
coming within the general plan proposed, might be placed io Committv* 
Rooma and io other parts of tbe building. 



BRITISH ASSOCIATION. 

( VontiuMtd from page 261.^ 

" On Anemomrtert and /fcwlriag- SeaUs." By Captain CocKBORM. 

The advantage of a correct atalement of the %vind» at aea has, for i 
years, been moat apparent to me. Since the iotrodaclion into the n 
service of a certain formula for stalidg the f»rce of the wind, represented 
by numbeTB from t tu 12, uccardtng to the sail carried and speed uf a well* 
conditioned maaof-wnr, and this depending upon the opinion of the officer 
of the watch, tbe notations are as various as the opioiona nn such a anbject 
must be ; and I certainly have seen great discrepancies ouled on the ship's 
log-book. Tbia evident evil is the immediate cause of my attempting to 
make an anemometer which might correct it. The concave form of the 
revolving wings of this instrument was taken from a paper read on Htm 
subject last meeting. Tbe concave surface holding one-third more wind 
ihaa the convex, by theory it would revolve one-third as fast as Ihe wind; 
consi-queotly, three times tbe distance described by a cup in a revolntioa 
would be Ihe velocity of the wind in the time occupied ; this is suppoaiiig 
the form of Ihe cup to be a perfect bemispbere, and no friciion either in IW 
mechanism of the iattrumeut or io tbe air; but as there must be friclioa 
and resiataoce from both thesecauses, this necessarily involves a correction, 
which must be delerniined by experiment, in order to eslabtisb the value 
of the revolutions. From tbe experiments I have made un the top of rail* 
way carriages and in steam boats, tbe correction for the large si^ed cups 
is *S or ). I do not by any means consider Ibis lo be decisive ; the resulu 
have been various, from tbe unsteadiness uf the wind during the trials, and 
from tbe mass of air carried along by Ihe moving body : Ibis will make tba 
multiple 3 5 instead of 3. I am persuaded, alao, that a tiilfereul multiple 
will be required ut moderate and at great velucilies; but I have not been 
able to ascertain it. This value depeoda also upon tbe circumference of 
Uie circle described by tbe cups, their furm, and weight. I shall not enter 
into tbe relative advantages of the (orma and sises of those I have bad 
made : the diameters of each are, from centre to centre of the cups, ioclod* 
iog the arms, 12, 10, and 8 inches. Those simple multiplytug viheelsl 
have used may be substituted by the plan adopted for gaa-melers, which I 
think preferable. 

" Oh Changes in the Position o/lheTrantit Initrununt »eea»i<med 6y tkt 
Temfierrtture of the Earth, from the Observatiout <tj' Prof. C. F. Smtth, ^ 
Edinburgh." By Prof. Powell. 

Mr. Mallet, in an address to the Geological Society of Dublin, mentioned 
that Sir W. R. Hamilton had noticed certain changeM of level in the traoait 
instruments at bisobservatorie«; and that Dr. Robinson had aUo found audi 
a change both in the general level of the observatory and also a aso^iaa i» 
aiimuth, recurring at annual periods, and apparently depending on the 
temperature of the earth ; — but no details of such observations were jnv>> 
Prof. C. P- Smyth has pursued such observations in detail at the observa- 
tory on the Gallon Hill, Edinburgh, aided by the thenniumetric determina- 
tions of the changes of the temperature in the subjacent aoii, made aoder 
the direction of Prof. Forbes, by thermometers sunk in tbe tcround. The 
data he used were those obtained at depths of 5 feet, 3 feet, and in ootitact 
with tbe pier of the observatory. Tbe movements, both io tbe Itvel of Ihe 
transit, and also in azimuth, are laid down graphically in curvea, and ex- 
hibit a remarkable agreement with the changes in tempentinre, tbe western 
end of tbe Icttl being higheat in hummer, and tbe deviation of tbe wt*t end 
of the transit axis being greatest towards the south in winler. 

*' On tlu Coloured Glass employed in Glazing the new Paim Houu in 
the ftoyiil Botanic Garden at Kew." By R. HcNT. 

It has been found that plants growing in stove bouses often anffin* from 
the aoorohing influence of the aolar rays, and great expense is freqneaUf 
incvrrtd io fixing blinds to cut off this destructive calurific tnHwcib 
From the enormous size of the new Palm House at Kew, it woald b« 
almost impracticable to adopt any system of shades which should be 
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efliKtire— this bonding bein^ 303 feet in Icnglh, lOO feet wid^, aod 6S feet 
high. It Vf*B therefore thought desirable to asrertniD if it wrouid be posiii> 
Me to cot off thrse scorcbiog rays by the use of a tinted glus, wbicb 
•boold Dot be objectiooable in il« appearance, and the Question was at the 
racoBiurDdatioD of Sir W. Hooker and Dr. Ltndley Bubinitted by the 
CooBmiaaionera of Woods, dec. lo Mr. Huat. The object was, to select a 
^•M which should not permit those heat rays which are the most acttte in 
■corcbiaK (be leares of plaDis to permeate it. By a series of expenmenis 
aad« with Ibe coloured Juvcea of the palms theinteives it was ascertained 
that th« rays wbicb destroyed their colour, belonged to a class eitiia*ed a( 
that end of (he prismatic spectrum which exhibited Ibe utnmst caiurific 
power, and jant beyond the limitu of Ibe visible red ray. A great number 
of specimeoA of glu«6 variously naDufaclured were submitted to eiamina- 
UoQ, and it was at leoglb ascerlaioed tbHt glass tinted green appeared 
likely to eiTect the object desired most readily. Some of the gre«D giasses 
which were examioed ob^trucled urarly all the beat rays — but Ibis was 
Dot desired, and from Ibeir darL colour tbee« were objectiooable, as stop- 
ping the passage of a considerable quantity of light, which was easeniial 
lo the healthful growth of Ibe ptauts. Many specimeos were manufuc- 
tanfrd purposely for the rxperimentd by Messrs. Chance of Birmingbain, 
Moordiog to given direction)!, aod it is mainly due to the interest taken by 
these geniiemeo tbai the desideratum has been arrii^ed at. Every sample 
of glass was snbmiited to three disiinct sets of experimeols — lal, 1'o 
aieertaio, by measuring olT the coloured rays of the spectrum, its transpa- 
raocy to luminous influeoce. 2nd. To ascertain (he amount of obslructioa 
offered to the passage of the chemical rays. 3rd. To measure the amount 
of heat radiation which permeated each Epecimrn. The themii-al changes 
were tried upon cbluride of silver, and on papers stained with the gn-eo 
colouring matter of the leaves of the palms themselves. The calorific 
iaflueoce was ascertained by a method employed by Sir Jobn Herschel in 
bis experiments oo solar radiation. Tissue paper stretched oo a frame was 
sDoked on one side by holding it over a smoky flame, and then while the 
vpcclrum was thrown upon it the other surface was washed with strong 
•alphuric ether. By the evaporation of the ether the poiois of calorific 
aetioD were most easily obtained, as these dried oQ* in well defined circles 
long before the other parts presented any appearance of dryness. By 
these means it was not difficult, with care, to ascertain exactly the condi- 
lioiw of tbe glass, as to its transparency to light, heat, and chemical 
■(sacy (actiDisni). The glass thus chosen is of a very pale yetlow-gieen 
the colour being gnen by oiide of copper, and is so transparent 
eercely any light is intercepted. In examining the spectral rays 
it. it is found that the yellow is slighly diminished in intensity, and 
extent of the red ray ii^ ailected in a small degree, tbe lower edge 
ordinary red ray beiug cut otf by it. It does not appear to act io 
iy way upon the chemical principle, as spectral impressions obtained 
ipoo chloride of silver are tbe same in exieot and character ua those pro- 
leced by the action of the rajs whirh have passed ordinary white glass. 
This glass has, however, a very remarkable action upon ihe uonluotinous 
beat-ray a, ihe least refrangible calorific rays. It prevents Ihe peruieaiioo 
of all that < lass of Lral-rBys which exist below and in the point fixed by 
Sir William Hers<bel, Sir H Euglefield, and Sir J. Herschet, as the point 
of naxmium calorific action. As it is to this class of rays that tbe scorch- 
lag influence is due, there is every reason to conclude thut Ihe u»e of this 
glaw will be etfective in protecting ihe plants, aod, at the same time, as it 
is oDobjectiooable in point of cu/oor, and transparent to that principle 
wkkb is necessary for ibe developrncnt of those parts of tbe plant which 
depend apun external chemical eioVation, it is only partially so la tbe 
heat-rays, and it is o^^aque lo tho«e only which are Ihe most injurious. 
The abseoce of the uiide of manganese, commonly employed in all sheet 
flaMf is insisted on, it having been found that glass, into Ihe composition 
of which manganese eolers, will, after exposure for gome lime to intense 
MB-light. assume a pinky hue, and any tint of this character would com- 
pletely destroy tbe peculiar properties for which this glass is cbosen. 
Heliooi, in his investigations on radiant heat, discovered that a pecu- 
liar greeo glads, manufactured in Italy, obstructed nearly all Ihe calorific 
raya ; we may, therefore, conclude that the glass cbu$en is of a similar 
tbsracter to that employed by the Italian philosupher. The tint of colour 
is not very difTerenl from that of the old crown glass { and many practical 
bleu stale that they find ibeir plauis flourish much better under this kind 
of glass than under the white sheet glasa, which is now so commooly 
employed. 

" On the Pctaitium Battery." By Mr. GooimdM, 

Ad amalgam of mercury and poiassium was placed in a ressel closed 
^ith a diaphragm at one eodj and holding mineral naphtha. This was 
ptuuge<i into an acid solution, or a solution of sulphate of copper, con- 
taiuiog a platina plate. By the action of Ihe acid through the t^kin, tbe 
uiidation of ilie poiassiam was eflected ; and by connecting these plates 
'With a vultamKier, water was readily decomposed, or with a galvanometer 
% considerable deflexion produced. 

** 0» a Syttem q/ Colouring Geological Mapa" By J. W. Salter. 

Hitherto geologists hare represented the British strata by colours taken 
fniiD the general hue of the ruck, modified by the necessity of using bright 
tsAla iind distidguishing adjacent formations by colours strongly toulrasled. 
CJoOlineolal geologists have nut entirely adopted these colours, nor is there 
perfect accordance eveu in tlie maps of Englishmen. Mr. Salter proposed 
tA isBedjr the iacoavei)ieuce and uacertainty aUeuding the preseat method 



of colouring maps by introducing a system rnpable ofaniTersal adoption. 
The same colour, he fays, should alwa\s be employed for the same group 
of rocks, various shades of ihai common colour being sufficient to distia- 
guish, and at the same time combine, all the subdivisions of that group. 
Again, the colours used to designate systems of strata should follow in 
some consiant order. Tl.e chromatic scale naturally suggested itself as 
the most harmonious gradaliuo of colours, and accordingly Mr, Salter pro- 
prosed lo represent the Sihirian Blram by Violet; Carboniferous, JB^w; 
Triassic, Grren ; Oolitic, Yellow ; Cretaceous, Orange ; Tertiary, Rti. 
It was necessary lo use a more intemiie red> with the addilioa of Tarioos 
markiuES, for the granitic rocks. 

Mr. GttEENOPGti referred to the pamphlet accompanying his geological 
Map of England, lor an exposition ut llie principles by which he was 
guided. — which were approved of by the Knglish geologists, and from 
which the French had departed with regret. — Mr, Phillips and Sir H. 
1>E LA Blche recommended the adoption of one colour fur each sy»lem,eiD- 
ploying engraved lines of various kinds lo distinguish the subdivisions, 
thereby diminishing Ibe cost and increasing the accuracy uf coluured mapst 
— Sir It. 1. McRCHisoN said he had once attempted to apply tbe scheme 
DOW advocated by Mr. Salter, but found it, practically, lc»s serviceable 
than Mr. (jreenough's, which was the basis of all the otiier maps. 



HYDRAULIC MACHINE FOR RAISING WATER, &c 
Invented iy Micua£L Scott, Engineer of ike Liverpool Water Work*. 
This la.ichine w.is originally plunned as a substitute for the com- 
mon air pump in murine steum engines. As such 1 will tirst speak of 
it. Soroeyeurs ago 1 wasenguged in designing ud eagine which it was 
desirable to compress into the smallest possible bulk. The cbief diffi« 
culty was the air pump and its attachments, which, if the ordinarj 
atriingenieDt waa adopted, would occupy valuable space and make 
the engine cotnj^lex. Ubserving this, 1 determined, if possible, to get 
rid of this pump alti^gt'ther, and with this view, designed the machine 
as represented in 6g. 1, where A i» a pipe passing through tbe bow of 

J'ig. 1. 



the vessel, which, at a coDTeoient distance aft, diverges into two 
branches, which branch pipes iigain respectively debouch into the tea 
near the stern. D is a double hinge valve, moveable by a braas rod 
passing through a stuffing box on the top of the pipe. By this rod 
the valve D may be thrown to either side of the chamber so as to shut 
the communication between the pijijc A and tht; pipe H or C, oa the 
case may be, on the one side, and un tbe other stile, so as to open tb^ 
port between one of the pipes B or C and tbe pipe E, which descends 
from the condenser. 

It will be observed, also, that there are two valves marked 1 and 2, 
one in each pipe opening upwards, which allow the water to pass out, 
but prevent its return. These valves may be equilibriated, and also 
opened or shut, by a crank joined to the axle which passes through 
toe side of the pipe. So triucb for the configuration; now for tn« 
mode of action. Suppose the ship to be in motion (going ahead) and 
the valve D in the position shown, then the water will rush through 
the pipe A, and there being uo obstruction offered, will pass through 
C aod out at the stero. But let us throw tbe valve D to ibe otktr 
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sHe of ibe chamber, as thown by the dotted lines,, the water entering 
It A now flows through pipe B, but the water in pipe C baring been 
in motion its rnomenlum will carry it onwards in the original direction, 
leaving a vjcuun] behind ; at the taroe lime it will be obaerred, that 
the port has been opened between pipe C and the condenser, and the 
water of condensation and vapour will rush out of the condenser into 
the pipe C. On again reversing the valve D, the same effect is pro- 
duced in pipe B, and so on alternately. 

Having thus briefly explained the form and operation of the ma- 
chine, we have now to inquire whiit extent of vacuous space is likely 
to be obtained under ordinary circumstances. 

Let P = the weight of ihe column of water in lbs. ; G = the co-effi- 
cient of gravity ^ 32 J V:=lhe velocity in feet per second. 

p 

Then the vis viva of the water ^ -= V. 

G 

Again, let Ar= the area of the pipe in square incbet ; R := the re- 
sistance due to the immension at atmospheric pressure; L^the 
lenetti of the vacuum in feet. 

Then we have the raecbanical effect overcome by the water while 
stoppings A X R X L. But this mechamcal effect is equal to half 
the vis viva. 




THE CIVIL ENGINEER AND ARCHITECFS JOURNAL. 



Hence, A X R X L = 4 - X V', or L = 
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G '^ 2 X G X Ax R. 

Let OS now apply tliis formula to a particular case. Suppose the 
vessel to be 1 10 feet between the perpendiculars, and the length of 
the pipe to be 90 feet, diameter 15 incliesv say she is propelled by 
one engine of 30-(ocli cylinder, and 3 feet stroke, then the air-pump 
would have a capacity of about 4,300 cubic inches. 

Agoiti, frtke the speed of the vessel at 14 miles per hour, or 20 feet 
per second, then we h^ve^ 

A ^ 28 square inches. 
V =: 2U feet per second. 



P = 1092 lb. 
G^ 32 
R= 17 

1092 X 20, 



Hence L == — — - 



= 14 feet 4 inches. 



2 X 32 X 28 X 17 

The contents of which is 4896 inches, and with a velocity of 20 
feet per second, the machine will make one stroke per second,, whilst 
the engine will not go above 45 strokes at mo^st ; therefore, the ma- 
chine would be oue-ltiird more powerful than the pump. 

Though the above example proves the practicability of the appli- 
cation kts a substitute for the air-pump in such cases as contemplated, 
vix., light river boats moving at a high velocity, still I wish it to be 
clearly understood that in ordinary cases, such as we meet with in 
this coaatry, I would prefer the common air-pump, which is a most 
effective instrument, but there ure circumstances in which this ma- 
chine might be adopted with advantage, and which may excuse the 
iHtroductioD of the foregoing. 

Applied 09 a Skij/» Pump. 
"»••• — The arrangement for tbts 

Eurpose is remarkably simple, 
^if*g identical in principle 

JO C 11 I^^AAB/ with that just described, but 

different in detail. Fig. 3, is a 
plan and flg.4 a vertical section, 
showing the valves. It will be 
observed that the general form 
is si mi br, but the construct! od 
of the valves, unlike the ma- 
chine previously explained, 
is tesH complicated. First, 
the valve D is a single hinge 
vaJve, moveable as before, by 
a rod passing through the top 
of the pipe ; secondly, instead 
]r^. 4 of the valve at £, figs. 1 and 2, 

we have two valves m^arked 
1 and 2, opening upwards being placed <"> tb« top of pipes E, passing 
into the bilge ; and, lastly, we dispense altogether with the valves in 
the branch pipes. Presuming I have m^^^ myself understood so far, 
let us suppose the ship at sea in a gule of wind, and leaking badly, 
and lei the valve D be in the position showni then the water will rush 
through the pipe A, pass through C, and out at the stern; then re- 
▼erae tlie valve D, the water now flows through B, and at the same 
tine we have the water in pipe C passing on by virtue of its own 
momentum, leaving a vacuum behind; when this takes place, the 
valve 2 will open and admit the water from the bilge to fill the va- 
cuous spaoc. Oti reversing the ralve D, tbe operation ii repeated, 
*ad so oD. 
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Let us now apply the formula, that we may Hoouire some cooce| 
tion of the power of the apparatus* I shall lake that celebrated shi| 
the "Great Britain," with a length of keel = 262 feet : and as it is' 
an object to keep the perforations made by the pipes as small as 
possible, they must be situated where the line of pipe meets the bend 
at bow and stern, as nearly as nay be, at a right angle. This coodi- 
tiou will diminish the effective length of the column to, suv 250 feet»^ 
diameter of pipe =12 inches, area 113 square inches, ship's load^H 
diaught 16 feet, immersion of pipe 11 feet, or 51b. pressure per square^ 
inch, speed of ship 12 miles per hour, 17*6 feet per second. Then 

Pr: 12250 lb. V=: 17-6 R = 6 lb. per square uxb, 

G = 32 A ^ 1 1 3 square inches. 

„ . , 12250 X 17'6» ,^^ , ^ 
We have L - — jr-— rns — i W5 feet. 
2 X 32 X 1 13 X 5 

The contents of which is 82*3 cubic feet nearly. Again, our 
city is 1056 feet per minute, and if we reverse the valve D, when the 
water has passed on, only 52 feet, then we get the initial velocity 
1056 feet, and the final velocity 628 feet, the mean of which is 792 
feet. Tlie machine, at tfiii rate, might make 15 strokes per minute, 
but if one-third be deducted for friction, &c,, or if we get 10 effective 
strokes (that is 5 to each pipe) we shall have 41 1 cubic feet, or nearly 
12 tons of water thrown out of the ship every minute, equrd to 190 
pumps four inches diameter, and 1 1-inch stroke, going 30 strokes per 
minute, and if kept working during 24 hours requiring from 900 to 
1000 men. This machine can be kept in operation during the sama 
time by two men, and If desired may be made self-acting. 

If the machine be worked at a low velocity, say four miles per hour, 
it will then discharge 127 cubic feet per minute, which is equal la 
eflScacy to 60 pumps, worked by 300 men. 

With respect to the machine as a substitute for the air-pump, it 
will be observed by referring to figs. 1 and 2, that on reversing the 
valve D, the branch pipe into which the water is flawing is nearly 
vacuous, that is, there will probably be a vacuum equal to 10 or 12 iS. 
per square inch (I speak of the Indicator}, and the pressure being 
thus removed from the end of the column, the external pressure of the 
water and atmosphere will force the water through the pipe with a 
great increase of velocity. Suppose, for instance, that the length of 
the vacuous space (irrespective of that occupied by the water of 
condeasatton) was 10 feet, and the elasticity of the vapour GUiog this 
space equal to 1 lb. per square inch, then, according to the law whiek 
regulates the elasticity of gases uncter pressure, if we take half the 
length — five feet, and half the difference between the initial and final 
pressures — 7 lb. per square inch, this will give the force tending to 
accelerate the velocity of the water through the pipe, viz., 7 lb. per 
inch acting over a space of 5 feet, and this power is available every 
time the valve D is reversed. 

In the event of the vapour being of greater elasticity io the con- 
denser, say 7 lb. per inch, still as it would tend to keep the water ia 
motion in the after part of the pipe, it would reduce the quantity of 
resistance from 171b. per inch, as it stood in the calculation, to lOlb.^ 
BO that either view is favourable to the machine. In fine, a consider* 
able amount of the power taken to produce the vacuum ia again givea 
out. 

Figs. 5 and S show an arrangement which might be used adrav* 
tageously to withdraw water from a cofferdam where there wvta a 
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current, prmluoed either by the natural stream of a river or the InBn 
and effiui of the tide. The apparatus is supposed to be forned of 
four planks of wood nailed together, and a suction pipe construeted 
io a similar manoer. Od the lop of this suctioo pipe toere is fixed a 
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eUck made of leather* with a piate of iron secured to the flap ; and 
tf ft Bubstitute for the hinge valve, formerly described, we hare a 
pieee of wood made to slide through the top, and in two grooves, 
one at each side of the pipe. The machine being immersed beneath 
the (utface of the river, and a commuDtcation made between the suc> 
tion pipe and the interior of the dam, it onl^ remains to raise the 
slide S, and permit a current to be established inside of the main 
pipe or box; then hj pushing the slide down, a vacuum would 
iiMtantly be formed, which, as before explained, would elevate the 
water from the interior of the dam, to be expelled into the river when 
the ilide was again raised. 

I have erected a machine of this form ; and as it can be constructed 
aod put in operation in a few hours, and as it is both effective and 
eocts but little, I recommend it to parties who have hydraulic works 
io progress, where the situation wilt admit of its being employed. 

In conclusion, this machine is obviously applicable to the raising of 
water, or producing a vacuum, in every siCuatiua where we can com* 
BMid a fall or running stream ; and experiment having proved it to 
be superior to the undershot water-wheel, for these purposes, whilst 
with this great power it combines simplicity, durability, and cheap* 
nCM, in the highest degree, I am humbly of opinion that it is likely 
to be extensively employed, in which case, the foregoing description 
will Dot have been written in v^iin. 




RAILWAY-CARRIAGE BREAKS, 
At fhe last qnarterly meeting of the Inititote of Klecbanical Engineers, 
bdd It Birmingham, Mr. J. G. M'Connctl in the chair, the fallowing com* 
monieationa were read : — , 

Mr. G. Stcpriksoit, Freiident of the Institute, " Ona nno self-acting 
Onci,"* a beautifal model of which accompanied the paper. 

*'TUe varioQt accidents on railways aritiag from concassiona and colliaioni 

{nai especially the late accident at Wolverton) have induced me to draw ray 

att^stioa to tlie construction of a self-acting break, which 1 have for aeveral 

years bad in view, a plan and model of which I have bad made, and now 

lay before the Society, with my description of iti action and effects. When 

a railway train is moving at the rate of from 40 to €0 milea an hour, the mo- 

meatom it so great that it cannot be stopped in any reuonahle distance by 

the breaks at present in use ; or if an akle<tree breaks, or any accident happen 

to the engine lo ai to prevent its progressing, the sudden shake causes the 

carriages to OTertnrn each other, and those next the engine are almost certain 

ii> he crushed. In an accident of this kind, neither engine-driver, stoker, or 

faard can l>e prepared, and before there is time for any of them to put on the 

break at present in use, so as to be in the least degree effective, the collision 

oc eoocnsaion has taken place. When the engine-driver shuts olT the steam 

Of applies bis break on the tender, the self-acting break is immediately 

troQght to bear upon every wheel attached to every carriage in the train lo 

powerfully, if necessary, as to bring every wheel into the condilioa of a 

iledge. I think the train will be brought to a stand by this break in one 

Unlh of the space in which it can be by the breaks at present used. My 

plan is as follows : — I attach a conpie of spiral springs to the levers of the 

break of evcrj* carriage, and also connect them with the buffers, and if the 

carriage requires gentle breaking (which will always be the case when a train 

approachea a station), the engine>driver, by abutting off a portion of the 

steam, or applying the break gently, will have complete command over the 

train, without any of those violent uneasy motions, which are very frequent 

and excessively disagreeble to pusengers ; and as the guard is frequently 

Compelled to apply his break so powerfully as to make the wheels shde on 

the rail, and cause a considerable amount of wear and tear on the tyre of the 

^beel, by which it becomes flat-sided, and makes the carriage* uneasy, aod 

Creates a jumping motion on the rail. Suppose a train of carriages moving 

%t the rate of from 30 to 40 milea an hour, and a signal is beld out for the 

«tjgine-driver to stop; the moment he shots off the steam, the whole of the 

breaks are brought into instant application of sledging the wheel*, which will 

*ie more effectual than fifty men applying the common breaks, at the mischief 

ia frequently done before the guard is apprised of the approach of danger. 

tt ia frequently necessary for the trains to be backed into a tiding. When 

%^bis is required, the train will first have to be stopped, and in one minute the 

Vrtiole of the breaks can be disengaged from the buffers, as is shown in ibe 

model, and when the train proceeds they are again dropped into gear. The 

^lau altogether appears so simple that any ordinary mind can easily under. 

«UQd the whole of it; aod I think the coat of putting the breaks on each 

carriage would not exceed more than from 5/. lo 101, Any effectual plan 

f^or increasing the safety of railway travelling is, in my mind, of tuch vjul 

importance, that I prefer laying my scheme open to the world, to taking out 

'• >.*•'>!. t for it; and it will be a source of the greatest pleasure to me to 



>r«y break, anivcriog • litnUaf parpoM ■■ the oo« dHcrttMd by Mr. Blcpkeiu 
•on, fc*. b«en ptUDtcd by Mr. BoiiMt, and described In the " Journal" for IMS.poiit TS. 
—M.C.JJ.ajk. Journal. "^ 



know that it has been the meant of saving even one boman life from de- 
struction, or that it has prevented one serious concnasion." — In eontequence 
of Mr. Stephenson's absence, the invention was not discussed, it being agreed 
that a special meeting should be called to consider the subject. 

The coniideration of Mr. Buckle's experiments on fan blasts, now exciting 
considerable interest, was then resumed. The chief object of Mr. Buckle 
was to ahow that the present fan blasts were imperfect in construction and 
expensive in operation, ife proposed, u the result of experiments extending 
over a period of nine years, to have a series of fans, revolving in tuch a way 
as that the bta^t of air thrown from one would be communicated to each. 
He also showed the advaniagetof having a large inlet-pipe. By these means 
he estimated that not only would the blast be Wronger with less horse power, 
but it would alto be uniform ; thus improving the quaUty of the iron, as well 
as producing it at a cheaper rate. 



DREDGE'S SUSPENSION BRIDGE. 

Sir — I beg, in reference to an extract you made from a Calcutta paper, in 
the last number of your Journal, to observe that I pubHshed no statement in 
the Mechanict' Magazine that I have not docameata and drawings by me to 
substantiate. 



Bath, Aug. 23, 1847. 



JxMaa DaxDoa. 



REViznvs. 



Tablet for the Catcuiation of Earthworkt. By P. Bashfortb, M.A. 

In our last notice of Mr. Bashforth's tables, we explained to onr 
readers the method of determining the volume of earthwork when the 
height of the slopes on either side was the same, and the calculatioD 
involved only integral numbt.-r9 in feet and chains; we now propose 
to show iiow the tables can be applied to determine the amount of 
earth both in ordinary and side-long cuttings, when the heights contaio 
decimal purlions of feet. Suppose, as be^re, the slopes of the side- 
long catting to be produced until tbey meet in some straight line be> 
low the formation ievct; then iS the vertical sections of such u cutting 
be simiiar triangles, we can apply the tables to determin<>. the 
quantity of earth excavated ; all we have lo do then is to determine 
the area of these triangular sections a chain apart, take the square 
root of the areas, and substitute them for the a and 6 of the tables. 
For the method of using the scale of proportional parts we shall quote 
the following example, given by Mr. Bashforth himseirt — 
" Suppose a = 37'G8 b — 12*53. 

By the general Ubie {37*12} = 1595 
Place 37 on (A) \ , f 'G we get 42 

opposite 12oD(Bjj { OS „ 6-61 

Place 12 on (A) \ - , f -5 we get 24-9 

opposite 37 on (Bj / '°' ( -02 „ 149 

Therefore {37-68, 12*63} = 1669' nearly.'* 

The mode of construction of the scale is so minutely explained by 
the author, that any illustrations of our own would be quite super- 
fluous. In conclusion, we cannot but express a hope that this will not 
be the last time we shall have the pleasure of recording Mr. Bash* 
forth's tiseful lubours. It is not saying too much tu assert that no 
other member of the profession possesses an equal amount of scientific 
knowledge with Mr. Bashforth ; and we tru^t that gentleman will not 
allow the talent committed lo hi* care to be idle. There is plenty of 
room, and plenty of occupation for men of science amongst engineers ; 
and while we are willing to admit the paramount importance of a 
practical acquaintance with details, we must firmly declare that un- 
less the engineer combines with that knowledge of facts a knowledge 
of principles, the lives of the public will be jeopardied whenever 
they are intrusted to the stability of hit structures. 

The Double Gauge, — Obtervaltona by Mr. R. Stepbskson, on Mr. 

Bruncl'3 report on the Double Gauge^ 

The public were greatly indebted to the scientific labours of Mr. 
Robert Stephenson for opposing the fallacious reasonings of the advo- 
cates of the atmospheric railway system, in the beicht of its popu- 
larity — lie has now, in a work recently issued under the above title, iti 
a masterly manner laid the axe at the root of the double gauge system, 
recently promulgated and proposed to be adopted oo the Oxford ami 
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Rugby railway. He has id his report exhibited in their true light the 
great danger and difficulties attending such a project- We shall here 
briefly give Mr. Stephenson's reasons for the couclusions at which be 
Las urrifed. 

Although Mr. Stephenson admits the possibility'of laying an inter- 
mediate rail, be entirely disiigreos from Mr. Brunei as to the number 
of crossings required. He states that on the 112 miles of the London 
and Birmingham line, 58 crossings are required, and where th^re is a 
mineral traffic a stilt larger proportion. Even on the Great Western 
DO less than two crossings are allowed to the Slough station. Work- 
ing out in detail Mr.Bruners rough sketches, he shows that according 
to one plan there must be at euch crossing two additional half switches, 
two additional crossing points, two additional pairs of overcrossing 
points, four additional gaps, and three additional meeting points. 
On another plan, two additional switches, two crossing points, two 
overcrossiug points, six gaps, and four meeting points — all additiontil, 
to be piiised over by trains of either gauge. On another, two auto- 
maton switches of dangerous construction, lo be passed over by all 
trains — one of which being pluced tlie wrong way, would meet all the 
trains in one direction — with two half switches, four crossing points, 
two overcrossing points, six gaps, and four meeting pointH — all addi- 
tional, to be p;issed over by every train. 

From this Mr. Sti^phenson argues that great difficulty and danger 
would be brought into railway transit, aud that the increase of inter- 
ruptions or gaps in the line would be as two to one in the present 
system. Mr. Stephenson concludes, 1st. That the mixed gauge system 
iDcreases the complication very much, so as to be inudmissible. 2nd. 
That it increases the danger greatly. 3rd. That it increases the ex- 
pense. His estimate of the increased expense per mile of a narrow 
gaugi? line added to a broad gauge line is 5,794/-, aud of the increased 
yearly expense of maintenance of wiiy and working, 500/. He cal- 
culatt>s the gross capital cost as equivalent to 18,174/. per mile, white 
lie denies that there is any equivalent advantage. 

The drawing* of points and crossings attached to Mr. Stephenson's 
report show the great complexity to which Ihey have arrived in the 
progress of railways, and the great attention now required in their 
study. Members of the profession will therefore derive great ad- 
vantage from these practical examples. 



Tie Baronial and Eccleeiattical jlntiquWa of Scotland Illuntrated. 
By R. W, Billings t»nd W. Burn. London: Blackwood, 1847. 
PartJL 

The second part of this work illustrates the ch:ipel of Holyrood, as 
the first part <)id the cathedral of Glasgow, and we can now recum- 
mend it witli still greater confidence as worthy of support. 

The EngineeHa and Contractor'i Pocket-Book, for the Years 1847 and 

1848. London: Weale. 

This work contnins the usual very valu.ible information, aitd much 
additional matter that will be useful lo the engineer; but we doubt 
the policy of leaving out the standing orders, which, in consequence 
of the alterations made ttiis year, particularly interest euginef rs and 
surveyors. 



REGISTER OF NEW PATENTS. 



GAS RETORTS. 

Richaud Waucek, of Rochdale, Lanciishire, cotton-spinner, for 
•• ImfiTOvtmenla m the ajjf/araiu • Jor Ue mnnu/acture oj iia«/or iliumina- 
Uon, winch naid inij'rortmcntu are alto appttcable to the manufacture cf 
other products oJ dmtiUatwn.^' — Granttd January 2ti; Enrolled July 

The improvement is for preventing the clioking of the ascending 
pipe, whicli conveys the gas from the retort to the purifier, by the 
accumulation and incrusl.itiun of tar and other carbonaceous mattrr, 
uud consists in breaking the immediate connection betweeu the inner 
surface of the rciort and the ascending pipe, by causing the latter lo 
project inside the retort about two inclu's, instead of its being flush 
wild the upper sidr, which improvement allows free egress of l lit- 
gns, and aliuws the tar us it lucends the sides of the retort, instead of 
passing up the pipe, to fall from the top, aud accumulate OD the 
bottom, and from thence it is easily removed. 



GAS METERS. 

Thomas Friend Dickenson, of Newcastle-upon-Tyne, ebare-| 
broker, and JoHN Falkous, of the same place, gis engineer, for •♦wr- ' 
(am Improcemtnti in gai'Oietcra." — Granted December 15, 1846; En-J 
rolled June 15, 1847. 





Fig. 1. Fig. J, 

This invention relates to the construction of wet gas-meters, for 
preventing any tampering with the meter, by tilting it, to produce a 
greater flow of gas through the meter than indicated by the index. 
By the improved meter, il it be tilled, no gas will pass through it. 

Fig. 1, is a front elevation of the improved meter, showing part 01 
the laterior, aud 6g. 2, a vertical section through the centre of th 
Siime ; ], 2, is the exterior case, within is the drum, 3, on a borizou' 
axis, 4, with an endless screw on the front end, which takes into 
worm at the bottom of the vertical axis 5. The upper end of tbia 
axis 5, is also provided with an endless screw, gearing into the 6r9C 
wheel C, of the index apparatus. The front plate 2, has a chamber, 7, 
iu front divided by a partition 8, i>, 10 ; the apace beneath the lowest 
part S, is for water, it cummuoicates with the water in the ca^e 1, 2, 
through two openings 11, 11, the space above the partition 8, is divided 
into two, being for g:is. An exit v^lve 12, with a Boat is 6tted to 
im opening in a partition, so that if the water be at the proper level, 
the fluat will raise the valve to allow the gas to pass through the par- 
tition 10, to the exit-pipe; but if there be a deficiency of water, the 
Qodt will decend and close the valve. On the top is a pipe 14, with 
a stopper for supplying water to the case under the purtition 8, to 
the required level. If there be any excess of water it will overflow 
as hereafter expliined. 

The above parts are similar to the ordinary gas-meters; but the 
following, indicated by letters, vary, a, gas eutrancc-pipe commuoi- 
caling with the drum 3, by means of an elbow-pipe b, at the back of 
the case 1, aud protruding through the additional end-plate c, of the 
drum. The pip>'.6, rises a little above the water in the ca!<e, for tba 
purpose of introducing gas above the water: the pipe 6, is introduced 
lulo the space betweeu the additional end c, itnd the re<tl end of the 
drum, as iu common gas-meters, excepiing it i^at the back of tha 
meter, instead of the frouU a', is a cominualion of the pipe ti, wliieii 
descends at the buck uf the case I, und is then continued at right 
angles along ttie bottom and again at the front, where there is a small 
hole at/. Any excess of water iu the cue 1, 2, will flow over ths 
top ot ttie pipe b, and pass down the pipe a,a', aud escape at the bole, 
/, so that no water will stand higher in the pipe u, a', than the level oi 
the hole/, and consequently no u(.>structiuu i:^ otlered to the fluw of tils 
gas from the pipe a, into the pipe A. But if the meter be tilted back- 
wards, ihe water in the case will (low through the pipe b, aud tbe 
r-scupe hulrr/i being raised, in cuuiiequence ot the lilting, the walet 
will be retained m the ptpe o, a', at the same level us the holef, and 
will prevent the ga« passing ibrough the pipe b, into the case 1,2, aod 
coiisequcnliy the me^isuring wiU be suspended so lung as the metef' 
remuiiis iu tliat pusitiun. 

The g.is, »vhicb during the revolution of the drum 3, is disch 
from lUe cuiup;irtitient^ into the upper part uf the case 1, 2, pusei 
through an opening c, into Ihe space above llie partition b, aud ibea 
•enters ihrougli a prutectiun-vulve r, into an elbow-pipe g, and is tben 
conducted into tbe space abuve the water in the lower part of tte 
chamber 7* From thence the gas ascends through the valve 12, tb 
through the exit-pipe j, which extends over ilie upper part of the 
c.ise I, 2, to the back of the meter ; so ihul both the oxil and eutrance 
pipes for the gas will lie at the back of the meter. 

If the meter be tilted forward, the water in the case 1, 2, w: 
rise in the front part uf the meter, within the space beneath the pM' 
iiiiun b| 9, 10, aud agaiust the upright part U, of that partition, wherc-j 
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bf the open end of the pipe gt will be closed, and the flow of gas 
•topped* The same is effected by the valve t, on the upper end of 
pipe g i the stem of the valve being jointed to a weighted pendulam 
f, which closes the vidve, on the meter being tilted forward, and stops 
the flow of BBS. The pipe gt may be used without the valve t ; or if 
the Talve r, he employed, the lower end of the pipe may occupy a 
higher position in the upright side 9, of the partition, so that it will 
not be closed by the water on the meter being tilted. 

There is a small nir-passage at k, bored vertically through the nozzle 
at the upper end of the upright pipe 14, to permit air to escape from 
the interior of the meter when water is poured into it A washer of 
leather or india-rubber is applied beneath the shoulder of the stopper, 
aenwed on the pipe 14, to securely close the orifice of the pipe 14. 



STEAM POWER FOR CRANES. 

William Johnson, of Grosvenor Wharf, Milbaok, Westminster, 
Kentleman, for ** certain Improvementa in machinery for raiting or 
tt^ug and lowering ntigkti or ponderout bo^j'es."— Granted Dec. 1, 
1846; Enrolled June 1, 1847. [Reported in Neteton't London Jour- 
nal,} 

This invention consists in a peculiar adaptation of steam power to 
a drum barrel or cylinder, round which a rope or chain, for raising the 
weisht, is passed. Rotary motion is given to the draught-barrel or 
pnlleT by a steam-engine; the outer end of its piston-rod being 
attached to a chain or rope, coiled round a winding'drum, of smaU 
diameter, fixed upon the axle of the draught-barrel. 

Fig. 1 represents the apparatus in elevation, a portion of the frame 
being removed to show the internal parts of the machinery more per- 





r\g. 3. 
feetly ; and fig. 2 is a horizontal view of the same, a, is a rectangu- 
lar frame of iron, which contains and supports the machinery. It 
ttay be fixed firmly into the ground, or mounted upon wheels to admit 
of its being transported to different parts of a wharf or warehonse. 
Iq or near the centre of this frame a, the working cylinder of a steam- 
cagine, b, is fixed, — its piston-rod, c, c, passing through both ends of 
*he cylinder, for the purpose of rendering the machinenr capable of 
*^ising and lowering heavy bodies, through the agency of cranes, fixed 
*H3e at each end, when the machinery is required to be made double- 
%<^Dg, as it is supposed to be in the drawing, although but one crane 
i% shown; but in a single-acting machine it is obvious that the dupli- 
^^e parts of the apparatus may be dispensed with. D, D, are the 
upright parts or standards of a crane, with the usual jib E, and pul- 
l^tya r. G, is a horizontal axle, turning in plummer-blocks, fixed upon 
Mm bottom of the frame. This axle carries a conical pulley H, which 
^kaaaereial grooves formed in it, of different diameters, for the pur- 
tkoee of receiving severally the draught-chain or rope of the crane; 
Ifae different diameters of the conical pulley being designed to effect 
<liifereot powers of draught. This pulley is enabled to slide laterally 
^loi^ the axle g, fur the purpose of bringing either of the grooves 
into a Hoe of coincidence with the leading pulley of the crane ; and 
the pulley is confined to the axle, when it revolves, by a key passed 
through a notch in the pulley; or it may be by the axle in that part 
beiiH formed square. Upon the axle there is aUio a smaller pulley i, 
bed to the a^e, and turning with it. This pulley is intended to 



receive the coiled chain attached to the end of the piston-rod c, so 
that as the piston recedes in the cylinder the chain may draw the 
pulley I round, and with it the axle and the cone-pulley h. It will be 
seen that there is a cone-pulley h, connected to a draught-chain, at 
each end of the working steam-cylinder b; and that upon the axle to 
which this cone is keyed, there is affixed a small pulley i, with a chain 
connected to the end of the piston-rod, as before described, — thus 
making the machinery double-acting; that is, when a heuvy weight 
is raising at one crane, a heavy weight may be lowering at the other 
crane. 

In working this machinery steam, at a high pressure, is to be pro- 
vided in a boiler contiguous, from which the steam is to be conducted 
to the working-cylinder b, by a pipe K, shown as broken off in the 
drawing. The steam when passed through this pipe will occupy the 
steam-box L, and by the sliding of the valve within the box the steam 
will, in the usual way, be admitted into the cylinder at its ends, for Uie 
purpose of working the piston : the action of the slide-valve is pro- 
duced by the hand of a workman applied to the lever M, so that the 
operations of the machine shall be always nnder command. Supposing 
that the piston in the cylinder B, is, by tlie pressure of the steam, 
passing from the right-hand end of the cylinder to the left, the chain 
connected to the piston-rod and to the pulley i, will draw round the 
pulley I, its axle G, and the cone-pulley H ; and the draught-chain 
of the crane being attached to the periphery of the pulley h, as the 
pulley revolves the chain will draw up the weight suspended from 
the jib-head. Now, to prevent the raised weight, suspended from 
the crane, from descending, the pulley h must be made fast; this is 
effected by means of a break, formed by a band N, and lever o. The 
band being passed round the pulley H, as shown in fig. 2, the workman 
by moving the lever o, will cause the band N, to be drawn tight round 
the pulley and prevent its rotation ; the lever being held in its posi- 
tion ny a click or pawlc, resting in the teeth of a ratchet p, as shown 
in fig. 1; and in lowering the weight the break maybe gently released 
until the weight has reached its proper situation. The steam may be 
allowed to escape from the cylinder by a pipe Q, into the air ; and it 
will be seen that a similar arrangement of parts being adopted to the 
reverse end of the machine, heavy weights may be either raised or 
lowered by their reciprocating actions. 



WARPING VESSELS. 

Geobge Beadok, of Taunton, Somerset, a commander in the navy, 
and Andrew kjmith, of Princes-street, Leicester-square, engineer, 
for "Improvementa in narping or hauling veaaela, which improvementa 
are also applicable to moving other bodies." — Granted Jan. 21; En- 
rolled July 21, 1847. [Reported in the Patent Journal.} 

These improvements consist in the use of certain machinery for 
warping or hauling vessels on rivers or canals, and which machinery, 
with slight modifications, is also adapted for propelling carriage* on 
railways or common roads by ropes or chains. 

The first part of the specification consists of a description of the 
improved apparatus or machinery fur moving bodies on water, and 




i 



which, by the aid of the annexed engraving, will be readily under- 
stood, a rerrc^'"^*': *h" hrwWvv: apparatus or ♦pW^-fPii«/, mounted 
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upon standard bearings, in the usunl manner, and fitted to the deck of 
a vessel, with a liorizontal cnnk-shaft paasing through iti this shaft 
i* firmly kojed to the whelp-wheel, and receives motioo from two 
reciprocating si earn cylinders, in connection with double cranks, on 
the driving-shaft; each arm of the wheel which is employed for the 
purpose of receiving the whelp, is furnished with a slot, diverging 
from the centre to the periphery of the same, and forming in all six 
radial guides oi channels, io which six adjusting whelps, c,c, c, are to 
be fitted, and placed at equal distances from the central driving.shaft, 
and are made fast by wedges, which can be withdrawn at pleasure, 
and allow the circumferential or radial distance of the wbelps to be 
increased or diminished, producing thereby corresponding rates of 
motion when required. By Ibis arrangement the whelps form a reel, 
on which the coil of galvanised wire-rope or chain, d, is wound, and 
so grip the warping-line, which is fixed firmly at each end to some 
stationary object or holdfast upon the land or water; so that when 
the wheel, a, is caused to rotate, the vessel, by reason of the rope 
aforesaid, alternately embracing and leaving the whelps forniiag the 
reel, is propelled backwards or forwards, by motion being given to the 
wheel carrying the whelps io the required direction ? e,e, are horizon- 
tal rollers mounted in cast iron standards, fore and aft of the warping- 
wfceel a, and serve the double purpose of guiding the warp-line and 
keeping it tight on the reel; /,/, are two pairs of vertical guide- 
rollers, mounted on bracket bearings. On the axie of each of the 
lower horizontal rollers, e,f, a bevel-wheel,^, is mounted, which gears 
into others on the horizontal shaft h,h ; the pair of bevelled wheels, 
g,g, at the forward end of the shaft h, is intended to be of a less 
speed than the aft pair, for an object hereafter expluined. The fric- 
tion of the warping-rope, as the vessel moves, will c.uise the rollers 
to revolve, and as the upper rollers, c,e, by their weight, press or nip 
the rope or chain against their under rollers, and the speed of the fore 
ones is less than the aft pair, the latter will have a tendency to take 
up the rope or chain quicker than it is given off from the reel, &nd 
thus keep it taut. 

In order to allow one vessel to pass another on a single line of 
warpiog-chjin or rope, it will be necessary to throw one vessel out of 
connection with the rope temporarily; for this purpose the rollers f, f, 
may be readily lifted out from their bearings, which will admit of the 
warping-chaiD cr rope being thrown ofiTiroia the rollers (,«i wbeji 
required. 

A further modification of the above arrangement is next described, 
which consists of a roller, mounted upon suitable bearings, having 
two smaller ones above it attached to the same framing, llie upper 
noes being pressed down by means of screws or springs, or otherwise 
made to nip ihe chain or rope sufidciently, so as to prevent its slipping 
when the lower roller is caused to revolve by the steam-engine or 
other motive power employed in the vessel. 

The next mode described by the patentees for applyinc such ar- 
rangements to locomotive purposes, consists of placing in the front of 
the engine the whelp- wheel aforesaid, and attaching it thereto, caus- 
ing it to be driven by means of copnecting rods from the crank-shafti 
in other respects, differing but slightly Irom the ordinary construc- 
tion. 

The fourth part of this invention has reference to different modes of 
nipping the rope or chain, and consists first of three or more cylinders 
fixed to the arms or periphery of the whelp- wheel, which is placed 
across the vessel, with its guide-pulleys fore and aft; pins are io* 
aerted in the periphery of the wheel a, for the purpose of receiving 
the coil of rope or chain around it, and preventing its slipping; the 
cylinders, which are placed at equal distances apart, are supplied 
with steam at different intervals through the same »haft on which the 
wheels rotate, having suitable valves for that purpose; every cylinder 
so placed has a piston and pistoo-rod, and, when in operation, receives 
the pressure of steam on one side of the pistou only, while on the 
other is fixed an elastic medium, such as a spring or otherwise soil- 
able contrivance, the effect of which will be thus understood: — The 
rod of the pitsloa, which in this inntaijce forms the nipper, having a 
notched end for Ihe purpose of holding the rope or chain, is pressed 
forward by the force of the stenm acting behind the piston, and made 
to nip the rope or chain against the off flange of the whelp-wheel a, 
through which the rod on one side pusses ; when, upon the steam 
being condensed in the ordinary mode, the action of the spring being 
free to move, ibe piston-rod or nipper is again withdrawn and the 
rope wound upon the wheel. When the wheel a, having the warping 
rope or cl):iin passing round, is employed for the purpose of propel- 
ling, it will be at tiint-s necessary, iti order to ensure a firm hold for 
the rope or chain and prevent its slipping upon its drum or periphery, 
to resort to other means, such as a bar of iron or any other nrrunge- 
meut for pressing the rope or chain in the running groove against ihe 
•ides of the flange, until another nipper or wheel i> brought to bear 



upon the rope or chain, alternately pressing and nipping the rope or 
chain during the revolutions of the wheel. 

The application of vibrating-le%'ers with sliding-rods is next de- 
scribed, for the purpose of pinching or nipping the rope ; these 
levers are mounted on centres resting on the sides of the wlieel, to the 
outer ends of which two sliding bars are attached, and pass in a bori* 
Kontai direction through one flange of the wheel, so as to press upon 
the inside of the other, against which the rope is wound ; the requisitt- 
action is communicated to them by means of a fixed cam, situated 
near the centre of tiie wheel, whilst the re-action Is effected by springs, 
the cam pressing the sliding-bars by the motioo of the lever ugjinsl 
the rope, and the springs releasing '<hem. Placed on the whet-l are 
small boxes having springs, with a tendency to draw into their boxes 
the sliding-bar aforesaid, which, by being attached to one end of the 
vibrating-Tevers worked by the cam, keep the rope tight by throwing 
the book or notch upon the same; thus enabling each bolt, nipping 
rod, or buffer (forced back against the chain in succession) to release 
its bold alternately as the wheels revolve. 

The adaptation of the principle hcreinbefure mentioned, when ap- 
plied to steam tug-boats, consists in arranging the apparatus in the 
centre of the boat, and Ciising it in upon the top, that the central por- 
tion thereof may act as a bridge, and thereby offer sufficient resistaooe 
to the strain, at the same time enabling the steersman to perform bis 
duty without any interruption from the warping line or rope. 

Lastly is described the means employed for raising boat* and barges 
from one level to another, and consists in forming at convenient Dis- 
tances along a canal, a number of inclined surfaces or banks crossing 
the stream, between which the water of different levels is confined ; 
each biiok so formed being at an angle of 45'', and having on its fac« 
trams or rails. The boats or barges on the lowest level, in order to 
be raised to a higher one, are mounted upon wheels for the purpose 
of traversing the rails; other boats or barges on the next levefarc 
then attached by means of ropes to the lower ones, and when the ap- 
paratus is put in motion from above by steam or other motive power 
the lower boats or barges are drawn up the incline, and thus caused to 
pass from one level to another by the use of the hauling apparatus 
hereinbefore described.* 
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• Ad lureoUoo slmiltr Io ttils latter part hu bten odoptrd on tb« Uorrlt Canal V. 9.} 
Asattin, aod deacrtbed Io the Civil Eagtaeer and Arcbll«ci'a Journal, for 1M3 mm 1M* 
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ELECTRO COPPERING, GILDING, AND SfLVERLVG. 

Loi;is HvpoLiTE PiAGET and Pkiup HEKRt Du Bois, of Wynralt-I 
street, Clerkenwell, Middlesex, for " Jmprovemtnit tn producing ornor 
merttal aurfacea." — Granted November 12, I&46; Enrolled Mav 12.' 
1847. ' ^ 

This invention consists of improvements in depositing metal, by 
the employment of a bath in the following manner, us shown in fig. 1. 
The bath consists of an earthenware vessel. A, with a similar piaie b! 
perforated, and with one or more apertures C, to receive tubes D aod 
a long opening, £, in the centre, for suspeodiag the model or elect 
type plate. 




Fig. 1. Fig. 3. 

For electrotype plates the bath is to be filled with a solution of 
14 lb. blue vitriol dissolved in 7 quarts of water, and when it is cooled 
put on the plate B, with some pieces of vitriol laid on the top ; then 
fill the tubes D with a preparation consisting of 5 pints of water, i lb, 
common salt, i pint of fresh human urine, and ti drams sulphuric soid. 
The tubes to be filled up every six hours, until the third day, wbeo 
they must be emptied and refilled, as before, till the d^-posited plau- 
is :is thick as desired. Care is to be taken that not a drop from these 
tubes falls into the bath. 



INEER AND ARCHITECTS JOURNAL. 



Tbe model to be used in Ihe bath, either of gold, silver, or copperi 

^_M to have soldered on the back a piece of copper wire, for a coiiiliic- 

^■t«r ; and the model it to be well cleaned nitb plumbago and a brush, 

Hpod its back fixed in wood, leaving onlj the required surface exposed. 

^^^^kke a piece of zinc, about five ounces, and fasten on a screw, then 

VaUaeh the copper wire to the screw, and place the piece of ^ioc id 

tmv of the tubes D, suspending at the same time the model through 

the centre hole, E, of the plate B, into the bath ; when the plate is 

taken out of the bath, and taken off the model, it will exhibit a bur- 

nisb polish or dead appearance, according to the preparatioo of the 

model ; it will also be found to be good and pliable metal, bearing 

to be made several times hot without injuring or destroying the copy 

of the finest eagine-turning or engraving. 

Pteparation/or Silcering. — Fifst dissolve 700 drams of sulphate 

loua recently prepared in four parts of warm filtered wat^r. Se- 

jodlv, dissolve 26 drams of carbonate of soda (when for use with 

ieelric currents, but when to act by simple immersion, 75 drams are 

ted) io a pint of warm filtered water. Thirdly, dissolve 31 drams of 

Tinoist carbonate of silver. When these solutions are cold, miix the 

I sulphate of soda and the carbonate of soda together, then add the 

c»rtx>nate of silver, and stir all well with a glass stick till the silver is 

well incorporated. This preparation is to be used cold. 

Baitery. — When electric currents are to be used with the above 

porposes, it is preferred lo employ the battery shown io fig. 2, which 

is constructed as follows : a is a glass jar ; 6, a tube of charcoal ; c, a 

porous vessel; and e, a tube of amalgamated zinc In making small 

^•rticles of silver, or of gold as hereafter explained^ such as watch- 

les, three such batteries connected together form a proper strength 

r tiic purpose; but fur larger articles, more such batteries must be 

d. Into the vessel a, put nitric acid and water, mixed in eoual 

P<qo«ntities ; the tube of charcoal, £>, is introduced into such vessel, a, 

»nd the porous vessel, c, is introduced into the tube, h, und iha liquid 

ihould then nearly fill the vessel a. Into the vessel, c, put a mixture 

vf i oz. sulphuric iicid, 1 oz. common salt, and two pints of water. 

The copper bands, rf, of the three or other number of batteries used 

kre to be connected together, and these melal connections are lu be 

side between the models which are introduced Into the bath to 

Mve precipitations thereon; the copper straps, y", are to be cou- 

lieeted to each other, and the one from the last battery is to have a 

Tpieee of platinum wiir soldered at its end, and this platinum wire is 

,to be dipped about half an inch into the liquur of (he bath. 

Prcparation/oT Gilding. — First dissolve 375 drams of pnre phos- 
'^h^te of soda \aA^ pints of warm filtered water. Secondly, dissolve 
50 drams of recently.prepared sulphate of soda id half pint of warm 
filtered water. Thirdly, dissolve 7 drams of perfectly dry chloride of 
gold in half pint of warm filtered water. Take the solution of gold 
•od mix it with the solution of phosphate of soda, then add the sul- 
pbnte of soda. Care must be taken that they are well mixed. This 
preparation is to be used warm, but not boiUng. This bath is to be 
oied with electric currents, preferring to use lor this purpose the bat- 
It/y above described for silvering. 

Prepcraiion for Gilding by Immenion, — First dissolve 700 drams 
of pure pyrophusphitte of potash in five pints of warm filtered water; 
i! this suiulion is not clear, filter it and let it remain til! it is cold. 
Secondly, dissolve 7 drams of dry chloride of gold in half pint of 
Water, then pour this gently into the pyrophosphate of potass, taking 
citre to stir it well. This preparation to be ut<ed warmi This bath is 
to be used in like manner to what bos heretofore beep done when 
Sliding by simple immersion, without the aid of electric currents. 

To prepare an electrotype mode) plate for gilding or silvering, 
%ftcr it has been in the hands of the workman, first, put it in the es- 
sence of turpentine for 1 hour, then wash and brush it well, after 
'M-hicb put it in Ditrlc acid diluted with water (i oz. of nitric acid of 
commerce with two pints of water), lo take away the oxide ; then 
toUce it in cold water, and again brush it with rouge to give bril- 
liancy ; place it next in frekh-made human unne for eielit or ten 
mimiteif, and then again in cold water ; the plate is now fit for gilding 
«f silvering by the bath above described. By this process a coating 
of gold or silver will be obtained, which when taken from tbf." bath 
■will only require to be brushed with spirits of wine and rouge, and in 
lesfl than half-a-minute it will be as brilliant as when taken from the 
inodel. It is not necessary to use the scratch-brush, or to burnish anv 
part of (he plate, which is always required after other modes of gild- 
lag and silvering, and which always injures fine engioe-tuining and 
engraving. 



ROTARY ENGINES. 

William Brktntox, of the Inner Temple, in the city of London, 
gentleman, for "certain improcemenli in rotatory steam-engintB." — 
Granted January 21 ; EuroHed July 21, 1847. [Reported in the Patent 
Journal.'^ 

This specification it accompanied by a diagram (see the figure) 
illustrative of the principle on which the rotatory engines are to be 
constructed. A, B, C, D, is an ellipse, described with foci, E, and P, 
lialf the m^jor axis, or transverse diameter of which, is represented by 
O, B, = a, (a known number = 1-5904) whilst half the minor axis or 
conjugate diameter is represented by O, A, = 6, (another known oum- 
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ber = 1*5) ; the focal distance is represented by O, E, and O, F,= f| 
(= •524). A, K, H, L, is a circle described with centre G, and radius, 
G, A, which radius, = d, (= |of O, A,). X, Y, represents a circle 
described with centre, G, and radius G, 0,z=.e,(=^'5) ; the remaining 
parts will hereafter be more particularly described and alluded to; 
but it may be as well to observe that N, S, represents a piston passing 
freely through the centre of the circle, A, K, H, L, (and having a slid- 
ing motion ill the direction of its length,) whilst m, n, is intended to 
show the thickness thereof. In an eDgine constructed upon the prin- 
ciple above shown. A, B, C, D, then would represent the outer iron 
case as it would appear io vertical section, and which case, therefore, 
would bj of an elliptical form, although employed for a simiUr pur- 
pose to that part of an ordinary steam-engine known by the name of 
the cylinder ; below, or at C, would be the fuundation-plate, upon 
which the said elliptical case would have to be fixed. A, K, H, L, 
marks the phce that would have to be occupied by a hollow cylindri- 
cal abaft or piston-rod (of considerable diameter), and which is placed 
at such a distance, it will be observed, from and above the centre of 
the elliptical case. A, B, C, D, as that the circumference of the said 
shaft or piston-rod shall come io contact with the inner surface of the 
elliptical case at the point, A, and at which would be the slide-valve 
so arranged, that the steam might be introduced into the elliptical 
case, say at or near to such point, A, or at;j, when by acting upon the 
sliding-piston, N, S, It must, thereby, impart a rotatory motion to the 
shaft, A,K,H,L, and the steam ultimately would be discharged through 
an aperture or eduction-passage, somewhere near also to iTie point. A, 
or at/; or the steiim might be iutroduced and allowed to pass off 
through the ends of the case, if found advisable. For reversing the 
engine, or caasing the piston and shaft to move in a contrary direction, 
it would only be necessary to make the eduction-pipe available for 
the passage of the steam out of the cylindt>r, by altering the position 
of the COCK or slide-valve, and in the usual way, the abaft, A,K.|H,L, 
most pass through steam-tight stuffing boxes at each end of the case, 
and revolve in bearings io the upright frame attached to the founda- 
tion-plate. The sliding piston, N, S, will be rectangular, its breadth 
being equal to the distance between the ends or side-plates of the 
elliptical case, whatever that may be, and its length (as shown at 
N, S,) equal, or nearly bo, to the shorter diameter of the same. This 
piston must slide through a slot or aperture in the shaft or plstoD*rod, 
so that whilst the rod moves in a circular direction, the slidiog piston 
moving with it and through it, performs an elliptical course by reason 
of the pressure of its extremities against the inner surface of the case; 
and the ends of the piston, as the patentee observes, should be kept 
in close contact with such inner surface of the case by aid of metalUc 
packings and of springs, the elastirity of the latter, by exerting a coD- 
staut outward pressure against the former, serving to accomplish such 
ohieet- 
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The shaft or piston-rod raav be of any proportional part of tlie 
shorter axis of the elltpsP, the longer axis being varied accordingly, 
and 80 thai the correct principle oiaction may still be retained ; but 
the proportion, which the patentee recommends as having been found 
to be most efficient in practice, is that the revolving shaft shall fas 
■een in the diagram) have a diameter of not less than Iwo^thirda of 
the shorter diameter or minor axis of the ellipse, and which will make 
the longer diameter o( major axis about I'OG times such shorter dia- 
meter; for if the diameter of the revolving shaft or piston-rod be ma- 
terially smaller tlian this, the figure of the case must either cease to 
be a perfect ellipse, and tliereby become very difficult to bore, or else 
the increased length of the piston will involve the necessity of the 
metallic packing moving through a \'ery considerable space, and which 
would be inconvenient. 



MAKING ZINC AND GAS. 

Dai^iel Towers Sueaiis, of B.ink&idc, Southwark, for " Jmpruvt' 
mentis in (he treuitnent of zinc ore»/or the purpose of producing zinc 
ingoU, tshich impruvemenit are applicable to the reduction of olktr ores 
and nuials."' (A communication.)— Granted January 19; Enrolled 
Jnly 19, 1847. 

The invention relates to making zinc from ores in combinitloo with 
the making of gas for the purposes of light and heat by using a blast 
high furnace and authracite, coke, charcoal, or other auitiible fiicJ, aud 
other metals may be made at the same time. 

Flff. 1. 
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Fig. 1, is the section of the furnace and appnratus. The furnace 
a, is charged through a funnel b, at the upper part, there being slides 
to preveut the passage off of the gas which m»y be yt the upper part 
of the furnace, the lower slide being closed when the upper one is 
opened at the time of introducing acbiirge; the upper slide being 
closed when the lower slide is drawn out lo allow tho materials to 
descend into the furnace. The matf-rials for charging the furmice ate 
raised by an endless chain C. If iion be contained in any of the ores 
or materials to he used (and such is found fiometimes to be the case), 
then the lower part of the furnace is to be made suitable for tapping 
offtbe iron from time to time in precisely the same manner as iron 
fumnces have heretofore been constructed. No claim is made for the 
construction of such furnaces, but only the mode of making zinc there- 
in. At the upper part of the boshes c, the furnace is contracted under 
which the gas and the vapours of zinc iiccurauiate and pass off through 
the pipe, d, into the receiver e. The pipe d, passes through the v^-S' 
«el/, which has a flow of water constantly through it, piissing into it 
by a pipe g, at the lower part and off at the pipe h, at the upper part. 
Or oil may be used in place of woter, in which case, as long as the 
oil ii kept below its boiling point, it will indicate that the gases are 
not carrying off zinc vapours, and the receiver is kept sufficiently 
healed lo prevent the zinc solidifying, which it is preferred to do by 



a gas burner supplied with gas from the apparatns, and there is u tai 
hole at the lower part of the receiver to draw off the »inc. The g* 
passes from the receiv<^-r through a pipe i, in order to convey the g^ 
to be burned for any desired purpose, whether for light or heat, ai 
it may be used for roasting the ores before they are used by placir 
the same in suitable ovens or retorts, and heating such retorts wii 
the gas. This furnace is similar to th^t described by Mr. CoostabU 
in his pnteiit for making gaiies from anthracite and other fuel in bh 
or high furnaces, and would, if no ores or matters capable of yieldit 
zinc be introduced with the fuel simply produce gas, but by introdaiNl 
ing roasted zinc ores with the fuel from time to time, zinc will 
made aud be received iuto the receiver, thus beoeticially employii 
the he-jt of the furnace. The quantity of ore introduced into the fu 
nace may be varied according as it is desired lo make a large or a 
smaller quantity of zinc. Any quantity up to one part by weigbt of 
roasted ore to three parts of the fuel employed is recommended. 
Iron ur other ore may be introduced and treated with the zinc ore. 



ELECTRIC TELEGRAPHS. 

Alfred Brett, of Holbom-bars, gentleman, and George Ijtti e, 
of High-Holboro, electrical engineer, for "Iinproixment$ in electne 
tilegraphs, and in the arran^tmenti aud apparatus to be used thatin 
and thtrewilh, part o/ jvhtch improvimcnli are also applicable to time- 
pitces, keepers, ami olher use/ul pnrpmea" — Granted Feb. 1 1 ; Enrolled 
Aug. 1 1, 1847. [Reported in the Mechanics* Magazine."] 

The improvements claimed under this patent are ten in oaiai 
We shall give the claims \n the words of the inventors; aud such _ 
planations of theia as may be necesiiry to show their general sco 
also nearly in their own words. 

Fint Claim. — "We claim, as an Improvement in electric tele- 
graphs, the use of a ring, or piece of metal, partially magnetised, i 
combination with a reel or coil of wire, whereby aud wherein t 
electric current so acts, that the motions take place in a directi 
transverse to the axis of the coil, and parallel, or nearly so, to 
planes in which the wire, constituting the coil,. lies." 

The electric fluid is made lo pass through a number of coil* of 6ne 
wire, properly coated or covered with Bilk, or other suitable ood« 
conducting nialertal; which wire is wound round a flat reel, or reels 
of ivory, or other suitable muterial. The ends ol these fine wires on 
alterualely brought into contact with the galvanic battery, by suilabia 
arrangemrnts, whereby the current is made to act on and give motioa 
to a p:irtiallr magnetised ring, or piece of metal, suspended and 
moving on a fixed centre in a plane parallel to the side, or face, of I 
flat reel, about which the wire is coiled ; that is to suv, parallel to tl 
planes iu which the wire is so cuiled ; the motions of this partiall 
magnetised ring being communicated lo an indicator, or indicator-, 
whose motions in connection with u peculiarly arranged dial-pUn 
with symbols thereon, may be employed to designate letters, figure^ 
or other couvenlioual signals, and transmit intelligence by means ' 
electricity. 

The patentees say, «We wish it to be perfectly understood, that 
a.though we have described the foregoing, by the application of cir 
cular coils of fiue wire prepared as above described, wound round » 
upon a Hat circular reel or reels, in conjuuclioo with a Hat metaJUL 
partially mtigiietised ring, m,ovir)g parallel with such coils of 6u«s wir« 
for the givuig inotLua to inductors, by which letter?, figures, or othi 
conventional symbols are designated; the same motion can be oL. 
tained, and the same principle applied, by olher modifications ftadf' 
arrangements, but we prefer using and adopting the arruneemeot 
above described." «- o a 

Several exemplifications of such modifications are afterwards 
given. 
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iitcojid Claim.— "We claim, as an improvement iu electric tele- 
graphs, an indicator, or imlicators, deriving motioa respectively from 
a current of electricity transmitted through a coil arranged and actinr 
on a partially magnetised ring or piece of metal, as above describeil 
and the adaptation of such motiuns to commuuieJiling intelligence 
between distant places." ■ 

Thtrd Claim.— "W'e claim, as an improvement in electric tele-fl 
graphs, the adaptation of an indicator or indicators to a dial-ptale.V 
constructed and arranged as described." ^ 

Oa the diat-pLie are two vertical columns containing numerals 
from 1 to 2a. The centre of the plate is retained for the symbolic 
arrangement of letters and figures by which the whole of the' lellen 
of the alphabet can be designated. When the indicators are io a 
state of rest they are in an augular position; but when put in octloa 
they move to a position nearly vertical, but are prevented from pass, 
log lue vertical line by a pendant bar. k trausroittiDg a signal or 



1817.] 



THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 



395 



dgMls the lettenof the alphabet are deiigoated bjr single or repeated 
■otioM of either of two iDdicatora (right and left hand), or both in 
•MriDBCtion. Thus the letter A, which is placed opposite to ^. 1, ia 
Mieated hy one motion of the left-hana indicator; the letter B, 
vliiefa comes opposite to &g. 2, by two motions of the same indicator; 
tbe letter E by four motions, two left and two right ; and so on. 

tlmrtlk Claim. — "We claim, as an improveroeDt in electric tele- 

Kbs, the working two indicators, so as to give the requisite mo- 
I br means of a $ingle handle constructed and arranged as de- 
Mribed." 

JFiftk Claim.— **'We claim, as an improvement in electric tele- 
gfBpot for giving audible signals, the use of a ring or piece of metal, 
putiallv magnetised, in combination with a reel or coil of wire, as 
above described, whereby and wherein the electric current so acts 
that the motions take place in a direction transverse to the axis of 
the coil, and parallel, or nearly so, to the planes in which the wire, 
eoBBtituting the coil, lies, and actuate suitable apparatus for giving 
neb andible signals." 

A bell or gong is substituted for the dial-plate and indicators, and 
the signals expressed by striking one, two, or more successive blows 
CO the bell or gong, vvhich is effected by wbeelwork, fur which no 
■eparate claim is made. 

Sixth Claim.— ** We claim, as an improvement in electric tele* 
giapha, the use of an apparatus for conducting the atmospheric elec* 
trieity to the earth, in which the two semi-spheres of the lightning- 
eoodactor, as usually constructed for that purpose, may be adjusted to 
or fnm each other, as circumstances may require." 

Id liehtning-conductors, as ordinarily constructed, there are two 
flMtal pfates (say A, A'), which are fixed to and kept apart by blocks 
of ivonr, and two semi-spheres (c and c'), which are made fast, one to 
eaeh plate. The improvement here consists in making the semi- 
q>faere c fast to the plate A (an usual), but attaching the other by a 
•crew to the plate A', " by which means, and by the aid of a regu- 
latiog screw-nut, the aemi-sphere of metal may be brought either 
cioaer or farther distant from the semi-sphere c, as may be rendered 
necessary by the expansion or contraction of the instrument, or other 
dRamstaoces." 

Sevenik Claim. — <*We claim, as an improvement in electric tele- 
gnpbs, the insulator, and stretching of the long circuit wires upon 
waA by means of an insulator, bell-shuped in the interior, so us to pre- 
vent the rain establishing a circuit for the electricity from the wire to 
the rapport upon which the insulator is affixed, and so shaped on the 
eiterioT as to admit of a stretcher, constructed as described, being 
■pfdied at pleasure, to stretch the long circuit wires from insulator to 
innlator." 

These insulators are to be made of glass, earthenware, porcelain, 
« metal. 

Eighth Claim.— **'We claim, as an improvement in electric tele- 
grapos, a deflector, constructed and arranged as described, in combi* 
Mtion with an earth-plate to each instrument, whereby the electric 
mmnt may be diverted, and the instruments insulated in such man- 
aer as to allow the instruments at two or more stations on a long 
liae to communicate with each other, independently of the other 
nations." 

Ninth Claim. — We claim, as an improvement in electric telegraphs, 
the Dse of the apparatus called 'the hydraulic battery,' in which the 
•eid to the sand, or other retainer of moisture, is supplied from above, 
drop by drop, and escapes from below, drop by drop, so as thereby to 
keep op continuously a percolation through the sand, or other retainer 
of moisture, and, by sucn percolation, curry off the sulphate of xinc, 
and prevent its becoming crystallized on the plate ; and we claim the 
■aid hydraulic battery, ooth as an improvement in the working of 
deetric telegraphs, and as applicable to the working of time-keepers 
Or clocks, where electricity is employed as a motive power, and fur 
other purposes in which a steady uniform current of galvanic electri- 
ei^ te required." 

2\mth Claim. — "We claim for time-keepers, in which electricity is 
t moving power, the use of a ring or piece of metal, partially magne- 
tised, in combination with a reel or coil of wire, as above described, 
whereby and wherein the electric current so acts that the motions 
take place in a direction transverse to the axis of the coil, and parallel, 
or nearly so, to the planes in which the wire, constituting the coil, lies. 
Mid are adapted to suitable apparatus for measuring and indicating 
tisM.^ 

As electric time-keepers require but a small power for keeping 
their pendulums in motion, "a sufficient current may be obtained 
from two series of any one kind of metal (for which purpose zinc 



or iron is the most economical), buried io the earth;" and"wbeD 
zinc is used for the series, the supply of electricity may be aug- 
mented by surrounding one set of the plates of the series so em- 
ployed with a solution of ammonia." 



IMPROVED EXPANDING DIE 

FOR MAKINQ DrAIN-TiLES, Ck)NDtJITS, TOBES, ChiMNBY-PoTS, 
AND OTHER ARTICLSS MOULDED IN ClaT. 

Registered by Joseph Salt, Briei-Maker, Uxbridge-Comtnon, 
Middleaez. 

The advantages of the improved die are, that with the same ma- 
chine, much larger pipes and tubes may be made than heretofore. 
The improvement is shown in the section, fig. 1, which consists of 

Fig. 1. 




Pig. . 

three parts : A, the centre piece, B the expanding tube, and C the 
die, to be made of iron, brass, or other suitable material. 

The centre piece, A, is secured to the plate D by a spindle, and the 
external expanding tube B is also secured to the plate D by screws or 
bolts, and the die C is secured to the expanding tube by screws or 
bolts. 

The clay to be moulded is forced through the aperture, d, of the 
plate D, and then between the centre piece A, and the expanding 
tube B, and out at the aperture C. 

Fig. 2 shows the application of the expanding die for making 
circular tubes or pipes. 



NOTES OF THE MONTH. 

RaOwajf Lift Bridgte. — In last tfionth's Jonmal we gave Mr. Rastrick as 
the engineer who designed the bridge ; we have since been informed that it 
wss designed by Mr. Hood, the resident engineer of the Brighton nulway, 
and that some alterations have been made in the design. 

An "Architects', Bnilders', and General Rre and Life Insurance, Ac., 
Company" is about being establubed ; already a preliminary meeting lias 
been held, and an " ad- interim committee" formed. Among the names 
we see Mr. George Smith, Mr. Donaldson, Mr. Salvio, Mr. Sidney Smirke^ 
tod several other architects and bailders. 
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Univtrkily College. — The classes of EngiDeering and Architecture At UnU 
versity College have been rendered more complete by the recent appoint- 
ment of Eaton IloJgkinsan, Esq., as Profeisor on t))o Strength of Materials, 
«nd on Macbinerr. The lectures to be given by this competent experimen- 
talist will indulge important results not previously given, and the theory wi]L 
be illustrated by a description of a great number of original exp«rimenti 
upon most of the materials used in construction, such as cast and wroagbt 
iron, building stones, timber, &c., and the results of irhich have not been 
published. The distributioti of prizes occurred on the 1st of July, Sir II. 
De la Beche being in the chair. First year'e course: — Fine Art: Charles 
Poland, lit prize and 1st certificate; T. Watts, 2rid prize and 2nd certificate. 
Science — Conttruclion : H. Darbishire, 1st. priie and 1st certificate; Charles 
Poland, 2nd prize and 2nd certificate ; T. Watts, 3rd certificate. Second 
year's course: — Fine Jrt : W. Tarnc, 1st prize and Ist certificate ; G. B. 
Smith, 2nd prize and 2nd certificate; J. W. McKcnzic, 3rd certificate, 
Science — Conttlruction : G. P. Boyce, 1st. prize and 1st certificate ; W. Tame, 
2nd prize and 2nd certificate ; G. B. Smith, 3nl certificate. 

The Ruyal Italian Opera, Covent Garden, has novr closed, and the resulti 
of the season, while we hope they have giren every encouragement tn the 
lessee, have fully responded to the exertions of the architect, The arrange- 
meats for hearing, seeing, ventilation, and accommodation have been per- 
fect, and have given i good example of the progress of comfort in public 
buildings. 

Kew Gardetu. — The works at these gardens are proceeding, and Sir Wil- 
liam Hooker seems determined to carry oat a botanic garden, which shall he 
the finest establishment in the world. The grand pslm-hoiue is in a forward 
state, so far as the frame-work is concerned, bntvre douht whether the house 
will be in a fair state for opening before 1819. A small museum baa been 
built, as a Museum of Economic Botany, wbicb will in time rival the Mu- 
seum of Economic Geology. 

The Nete Parliament is now filled up. It includea many parties connected 
witb the railway interest, Mr. Robert Stephenson and Mr. Locke represent 
the engineers; Mr. W. Cabitt and Mr. S, M. Peto, the railway contractors. 
What may be the political merits of these new members we do not know, 
but as practical men they will not be without their value. 

Damp WallM. — Dr. Murray recommends when damp walls proceed from 
deliqiteicence, in the case of muriate of soda, &c. in intimate combination 
with tand in the mortar, it is only necessary to wash the wall with a strong 
solution of alum. This converts the deliquescent salt into an efflorescent 
one, and the citre is complete. Or alum may be added to the plaster in the 
first instance. 

Portable Cannon. — The American papers make mention of a new sort of 
cannon, invented by a Mr. Fitzgerald, which is so constructed that it may be 
carried by hand or on horseback over mountains, forests, or marshes, where 
an ordinary cannon would be altogether useless. It consists of a series of 
circular perforated plates of the best wrought iron, ^ ta If inch thick, with 
well planished faces, which are arranged in contact, and are connected 
together by wrought iron rods or bolls, passing throngh holes near the 
periphery ; the bolts having strong hend» at one end, and a screw nut at the 
Other, whereby the plates are held firmly together. Several of the plates at 
the breach are, of course, solid, and without the hole in the centre. The 
series being thus connected, they are bored and polished inside, and turned 
off to the proper shape outside. W^hile this cannon is stronger than those 
cf common cast iron, it can readily be dissected, and each section may be 
abouldered by either pedestrian or equestrian artillerists, and when required, 
the parts msy be put together and secured ready for action in tea minutes. 

vf JFire Sutpetmon Bridge h now erecting over the Ohio, which will be 
the largest structure of the kind in the world, having a spaa of upwards of 
1,000 feet, whereas that of Fribourg is but of 800 feet, 

J Railway Club let engineers, architects, parliamentary agents, and soli. 
dtors, ia proposed to be established in the vicinity of the Houses of Parlia- 
ment. 

The Revue du Havre states that a young chemist of that town has invented 
a system of lights for ports and coasts, consisting of a thick glohe of glass. in 
which is enclosed a preparation giving a light like that of the moon, and the 
cost of which for one year will not exceed a franc. 

Improvemenfi in Guii-Cottoa, — Mr. Coathupe recently forwarded to the 
Chemical Society two specimen! of gtin-cottan, with a view to illustrate the 
greatly increased explosive effects that are to be derived from a subsequent 
immersion of the gun-cotton, when properly prepared in the ordinary wayria 
a saturated sohition of chlorate of potash. " Having experimented with 
solutions of nitrate ofammonia, nitrate of potash, nitrate of soda, bichromate 
of potash, &c., for the purpose of increasing the explosive properties nf this 
interesting substance, I can affirm that none of (he results will bear the 
slightest comparison with those obtained from the solution of chlorate of 
potash, either in rapidity of ignition, or in intensity of flame. The process 
adopted for preparing the enclosed specimens was as follows — viz.: into a 
mixture of equal measures of strong nitrous acid, and of oil of vitroil. spec, 
grav. r645, the cotton was immersed and stirred with a glass rod during 
■bout three minutes, it was then well washed in many waters and dried ; a 
yonioa of it was then soaked for a few minutes in a saturated solution of 
chlorate of pnttib, well squeezed and dried." 




AVtr Fulminating Powder.— K. Sobrero in a paper to the 
Si:ieHcei, Paris, described what he calls manniti nilrique ; viz., ( 
atiince called inannite obtained from manna, honey, &c., and tn 
nitric acid. The mannite nitriqve or ftilmiaatiog manniip, explod< 
the blow of the hammer with the same violence as fulminating ■ 
aod produces in its decomposition suifkient beat to ifrnite Kuopowd 
Sobrero has prepared capsules in which, instead of fulmioaliag d 
is placed a Utile nitric mannite crystallized in alcohol, and diy 
fuwliugpiece %vith them several tinica with the same certainty i 
ordiuary capauks. 




LIST OF TtHMV PATENTS. 

ORAKTBD IN XNGLAND FROU JULY 24, TO AVOU9T 25, 18'i 

5ur MoHtha allowed /or Enrolment, wUe$$ olherwin *tpre§tm 

John Piatt, or Oldhsm, Lancashire, and Thomai Paltupr, of the mib« plan, i 
tain ImproTemrnti In macblnrry or apparatus for tnaklDg card*, alio for prepi 
spinclng cotton and oth«r fibrovia matcriaU, and for prrpadag and drctauc ' 
weavlDK the tame."— Sealed July 24. 

Charlea De Bergue, of Arthar-itreet, West, City, for " ImpromnFata ta In 
traction apparatus, and in sprinirs for rallwaf and other caniagea."— July 3Q. 

Alfred Ceal, of Aldgate, inaiiufacturer, and Henry Rear, of New-road, maanfai 
" InproremeoU In the manufacture of tobacco." — July 2^. 

Edward Ryar, of Park-place, Bayiwater, Middlesex, for " Improvemeoti la c 
the stnolre and ecooomliing the fuel of iieam'tnglflM, breweries, and man 
generally." — July 2S. 

James Morlaon, of Paisley, shawl manafactarer, for " Improremeota Id apiili 
Ell propelling or moTlng carriage!, and in giving motion to machinery. "—JbI^ SI 

Joseph Paul, of Thorp Abbott's-hall, Norfollr, fanner, for " laiproveraaota I 
or forming dnilni In laod, and for railing lubaolli to the aurface of land."— July 

Francis atarr, of Warwick, for "a new jet for the delivery of water and ol! 
which be atylet the • Protean Jet.' "—July 2». 

William Bnlnrs, of Korwich, inapactor of rallwaya, for " Improraments In I 
facliire of parts of raltwaya, and in the bearing! of machinery, and In appantu 
coBitnjctlng rallwaya "—July 29. 

Alfred Vincent Newton, of fiO, Chancery.Iane, mechanical draughtaman, tar 
proved tcitn, or oven, for firing porcelain and other similar ware."— July 29. 

WUllatn Pblinpt Pdrker, of 48, Lime-street, City, gentlemao, for "an Iapi« 
of manufacturlug clgara."— July 21>. 

George WltliercU, of New York, America, for " Improremeati in msauftk 
working Iron for varloua useful purpo»e»." — Jeily 29. 

Stopford Tbomaa Jonea, of Sunnford.itreet, Surrey, for " Inprorrmtala 
eoginea, and In machinery for i)r«peUlng veiaeU."— July 2D. 

Joha Uastle, of Greenock, Seuttand, engineer, for "Improremeota In tbi a 
of iieaxn power to turn «ert4ln kinds of mills or machioea with a coattaat 
motion." — July 2!). 

HrctoT Saodemao, of TuUock Bleachfiald, In tha county of Perth, blearber, 
tain luiiprorenienti in the materiaJs and procesaea employed la dreailnr, deaoi 
Ing, and bleaching certain textile fabrics, and the material* of wblca audi fi 
composed." — JtUy 31. 

Theodore Fletcher, of Blnnlnjrhaai, braas-foaoder, for " an Improved i 
tpeculuma for rariou! (jnrpoaea." — Anguat 3. 

John Yule, of Sanchiehall-atreet, in the city of Glaagow, practical engii 
tain Improvenents In railway chair* used on railway*, and in fixing the sa 

Joseph Bourne, of Derby Pottery, in the oonnly of Derby, for "Impr 
construction of kllna ri>r burning atone ware and trrown ware."— Aug -I. 

Arthur Boyle, of Birmingham, affibrrila.fr*iiat maker, for " Impr 
Dutluture of button*." — Aug. 4. 

William Broadtwnt, of Manchester, for " Improvementa In the manufisct 
—Aug. 5. 

Jame* aimltter, of nirmingham, manufacturer, for " Improvementa In tli 
of itaya and belts," — Aug. ^. 

Thomas Blrchall, of nibbleton, in the county of Laocaater, for " Is 
folding newapapari, and other paper*."— Aug. 5. 

Benjamin Bailey, of Leicester, machine-maker, for " laprovemeats ia I 
of knitted fabrics." — Anguat 6. 

Edward William Katon, of Ni^ir Windsor, Berks, bachelor of (ne<|jclne, ' 
Improved machinery for preventing sccldent* on railway*." — Auguit \9. 

Oibome Reynolds, of Dedbani, Eiiez, clerk, for " Improvementa In mi 
bundle*, fencing rope*, baiket*. or nicVer-wurk, and other tlmltar articles.''! 

William Bacon, of Bury, in the county of Lancaster, engineer, for 
mentaln •team.engtoc*. "-August 19. 

William Eaton, of Camhcrwell, Surrry, engineer, for "certain Improv 
water and other liquid* from one level t* another."— August lt>, 

Orlando Brothers, of Blackhnm, In the county of Lancaater, for „ 

njenta in the method of raanufacturlug retorti, and In tho machinery or apps 
nected therewith."- August 111. 

Archibald Tarries, of Preaton, In the coontT o( I^ncaster. gentleman, for " 
menta tn propnlllng carriages on common roads.'' — August \'J. 

Francois Augustus lteDarrVof40 Rue du Bocher, Paris, merchant, fur "1 
in preaenrlng and colouring wood-"- August 19. 

James Webster, of Sneinton, in the county of Nottingham, engioevr, I 
spheric buffer, to be applied to carrlagaa and other vehicles trarelUng oa 
August lU. 

Aime Boura, of Rathbone.place, Middlesex, dy«r and acourcr, for " Img 
exirscUog coloarlog matter*. "—August l\f. 

Alexander Speid Liviogslune, of No. 7, Bridge-place, Lewlabam, Kent, 
far " certain Improvements In the construction of locomotive engine* laiea 
on rsllways. ■'— August 2t. 

Thomas Dnwson Pruday, of tha Freemason's Tavern, Great QuMn'it 
cook, for " certain Improvements in spparatus f«r reducing vegelabl* 
Btkncca to small parUclM."— August 23. 
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THE CARLTON CLUB-HOUSE. 
CWith an Engracing, Piatt XV.) 
SinceHr. Smirke chose to forego the oppartanity of exhibiting a prodaction 
of his own, under such pecutiuly Advantageous circutnttaQce* u the occuioo 
afforded, we are, for sev^^ra] reasoni, very glad that for a work of reproduc- 
tion be baa gone to the esatiipte he baa done. ladependently of itt iatriniic 
merit, we welcome that compoaltion of SantOTino'a as being likely to dit- 
sbuM us of many prejudices, — although prejudices are apt to be so dread- 
fully obstinate and inveterate, that it may be questioned ifeTenocuUr de- 
moDstration will help to correct them. The Library of St. Mark at Venice,— 
of which, we preaurae, our readers are fiitly aware that the new facade of 
the " Carlton" ta a direct copy, the original design being so well known by 
cngra^rings of it in Tahoos architectural puhltoations, — it lo admirably con- 
trary to all ralea and all systems of the orders, u quite tu confound them, 
■nd to nooptua Ibat plodding sort of criticism which speaks according to 
book, orthodoxly enoDgh, of course, but sometimes very stupidly. Had Mr. 
Smirke himself ventured to deviate iri the same degree, or etrea half at much, 
from " approved recipes'' for the orders, he would most assuredly have been 
taken to task by small critics for his extravagant licenliousoess, — would 
perhaps have been put into the same category with Borroroini, at least have 
been socered at by the fribbles, for his conceit in presuming to make so ex- 
ceedingly free with the established and oaly legitimate proportions of the 
ancient orders. To one who is acquainted with the orders only formally, — 
who knows them only by rote, as a schoolboy does his grammar, Ssnsovino's 
treatment of them must appear most extravagant, and little less than de- 
testable ; to the eye of an artist, on the contrary, it will show itself to be 
Imty admirable, because highly effective ; — and what, let us ask, is the pur- 
pose and object of architecture as art, except to produce effect ? — since, 
take away that, and it becomes mere building, (ban which common-sense, 
if we are to abide by mere common-sense, demands no more. 

In Sansovino the artist predominated over the architect, — that ii, over the 
regularly-trained one, he being less attentive to direct authority and precedent 
— as far, at least, as the orders are concerned — than to artistic sentiment and 
effect. He* was more of the sculptor, or we may say of the artist, than the 
mere architect. As if for the purpose of exemplifyiag that line of Pope's, 
which aays : 

" And SDatcb • grace beTond: (be rales of art," 
he snapped his fingers at rules, and proportioned the entablature of the 
Ionic or upper order, rather to the entire elevation than to theca2umn»tliem- 
lelvea, it being, in fact, somewhat more than half the height of the latter, in 
bold defiance of the regulations laid down by such exemplary martinets as 
Messrs. VitruviuB, PalUdio, Vigtiola, and Co, In palliation of this enormity, 
it is alleged to have been in a manner forced upon him by the necessity, at 
least desirableness, of making his building agree in height with the aiijoining 
Procuratic Veccbie in the Piazza diSan Marco. Yet as no such consideration 
can possibly have influenced Mr. Smirke, it maybe presumed that he adopted 
the license for the sake of the happy artistic effect attending it, knowing 
also that he himself was well shielded from the reproach of desperate inno- 
vation and disregard of all system, since be has only adhered to his precedent 
for it. 

Besides serving aa an excellent lesson against narrow priggish systems 
reipecting proportions — which some have laboured to reduce to the '* rule 
of thumb," — such an example as Sansovino'a, and aa here carried out by Mr. 
Smirke, may be efficacious in correctitig that excessive lameness and penu- 
rioDsneas in architectural design which we have been wont to dignify to our- 
aelvet by the flattering epithets of "chaste" and " simple." It is true, thanks 
in a great measure to Mr. Barry, the miserable " starvation style" — more in- 
tolerable perhaps than even the mere " hoIe-in-the-wall" style — has been 
broaght into disrepute; still, some specimeu of bolder, freer, and more 
oopiooa modes of decoration than we have hitherto been accustomed to in 
MO^enrf- architecture, are desirable. We need something too to correct our 
taste for that flashy and frivolous mushroom sort of design which puts a 
ahowy barrack-lookiog front to a mile-long range of houses, and then dubi 
•ucb brummagem a " Terrace." 

Not very many years ago, — when such truly prosaio btiildings as Stafford- 
house were looked upon almost as architectural marvels, and ta indicating 

* For some ■ccirant at btm w» refer our reader* to wiiM c%n be more easily rvrrirred ta 
Ikan TrmanM. tbe srorntt series ot GklJhabaad'i Ancient and Modern Atchlteclure. ac- 
companTing the detcrtptlou o( the very edlQrii wbicb has nowr been repeated io Pall. 
Malt. 

t We bere employ ibe term "modem" In conlradiitlnctton from medixral arcbltec- 
tare and Imlutloni uf It. 

No. 121.— Vou X.— OcTOBix, 1847. 



nearly a seren-Ieague-hoot-stride forward in taste— the idea of such a facade aa 
ii the new portion of the Carlton Club-house, would have been deemed most 
■tartUxigly extravagant. It certainly doea make the original Club-hooae, 
which still standi by it entire and intact, cot a more dowdy and dismal figure 
than ever. The contrast between the two is positively curious, and worth being 
recorded by the pencil, ere the first-mentioned structure be removed to 
make way for the completion of the other. Not the least curious circum- 
stance of all is that two such strongly antithetical and antagonistic tastes 
should be exhibited in the works of two brothers, who most assuredly do not 
at all fraternise in their architectural sympathies. The contrast presented 
by the old (although not very old) and the new Clob-housc may, besides, 
be taken as an index of the revolution in architectural taste generally, for per- 
haps neither would Sir Robert venture lo propose such a design now, nor 
would Mr. Sydney Smirke have thought of bringing forward Sansovino in 
the days of architectural purity, innocence, and water gruel. Sir Roberl't 
wofk will, of course, be very shortly expunged ; not so, however, that of 
Soane in the adjoining docal residence, unless his Grace of Buckingham 
should now be apirited up into contributing his share towards the architec- 
tural pclal of Pall-Mall, by giving his mansion a new facade in aristocratic 
palazxa costume, to which latter it makes no pretensions at all at present, 
although when first erected it was perhaps considered both ducal and dignified 
enough. Whether that be ever done or no, the ducal Bnckingbam-house in 
Palt-Mall will be less shamed by comparison with the new Carlton, notwith- 
standing that it is in immediate juxtaposition with it, than the royal Buck- 
ingbam.palace in the Park, the building added to the latter being a con- 
temporary work. Sansovino was surely wanted there, — at least might have 
been consulted on that occasion. 

With regard to what Mr. S. Smirke is doing in Pall-Mull, we could wish 
that aa the design is so notoriously a copy, he had adhered mora strictly to 
the original in one or two particulars wherein be has now deviated from it, 
not at all for the better. Some, indeed, there are which called for correction, 
— the balnstrading in particular, for it ia not of the best proportiona; and 
the balusters themselves are, at least in our eyes, decidedly ugly, and seem 
designed rather for wood. work than stone. But the omitting the moulded 
archivolta to the arches within the lower order is assuredly no improvement, 
because it does away with that attention to keeping and consistency of 
character with which Sansovino treated both his orders in that composition, 
assimilating them as lo general style. The Doric is of professedly ornate, 
or we may say fiorid, desciption. It does not even so much as pretend to 
Ooricism, except normally and nominally, by having the usual indicial marks 
appropriated by custom to that order. Quite as much do we regret the 
omission of sculpture in the metopes of the frieze, and regret it all the more 
because such embellishment would have been a very great novelty here, 
there being, as far as we are aware, not a single exsraple in all the coaotry 
of a Doric entablature so enriched — not even among those ultra-Greek 
porticos which modestly call themselves " after the Parthenon." The only 
excuse that might eke have been alleged for the omission— and a most 
provoking one it is— is taken away by the building itself, which totally 
forbids the supposition that the retrenchment of such decoration, which 
contrilmtes so much to the unity of entemhle in the original structure, waa 
occasioned by any mere moncy-iparing considerations. If the tone of deco- 
ration was to be at all moderated, it ought to have been done more uni- 
formly, so as to preserve keeping. Happily, it is still in time to emend the 
error in some degree ; wherefore we would advise, that in the centre part of 
the composition the Doric frieze should have its metopes sculptured. Such 
variation there from the rest of that entablature, while it would give us a 
very desirable specimen of such embellishment, would be a difference con- 
ferring no more than a very allowable kind of distinction on the central 
portion of the facade. At any rate, we would not only recommend, but 
earnestly entreat Mr. Smirke to re-consider, ere it be altogether too late, his 
entratrce porch and the door within it. How, with Sansovino before his 
eyes, be could have conceived the idea of such a porch is to ua incompre- 
hensible,— a small loggia of that kind^ with an entablature whose architrave 
is supported on columns alone, being quite at variance with the mode so 
aysteraatically observed for the rest of the facade. Why not fill up the front 
of the porch with an open arcade simitar to those of the ground-floor in the 
original building ? Besides keeping up consiitency of deiign, it would 
give the expression of compactness lo that projecting feature, and boldness 
of effect in regard to light and shade. It would produce greater richuesa 
also, as the arch would, almost aa matter of course, have archivolt mould- 
ings, as ought also to have the window on each side of the porch in that 
division of the front ; not forgetting iculptare in the spandrels of the arcbn 
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ia in the npper itory, it l«a«t not for thtt of the porch. KtrAlj need we 
add that the doorway ougkt to form a correipoadtng arch to that in front, 
or that the ceiling should be likewiie Bcmictrcular and coffered. If thii 
would not materially improve the whole desigo, and render it more true to 
the spirit of Sansovino'i work, we are willing to forfeit for the future oar 
pretensions to judgment in such mattera. 

With regard to tlie species of polychromy introduced in. the exterior, by 
employing dark polished granite for the shafts of the columns, it remains to 
be seen how it will bear the test of time, when the granite shall have lost 
iu lustre, and the rest of the stone-work be tarnished and discoloured. At 
present, the effect^^rf which an outline elevation conveys no idea — ii 
striking and vivtcious enough, perhaps somewhat more so than is exactly 
desirable for other neighbouring fa9ades. It is, however, a question whether 
oolour does not require to be carried out a little more, and whether, if they 
were not to be sculptured, the metopes of the Doric frieze might not very 
properly have been filled in with polished granite alto, like the panels on the 
Ionic frieze, the forra of which last-mentioned ornaments might have been 
improved, they being now of more fanciful and arbitrary than tastefnl de- 
sign. — Our remarks are as impartial as they are free : whoever had been the 
architect, whether Mr. Barry or Sir Robert Smirke, we should have spoken 
of the " Carlton" facade just the same, except that had it been the latter, 
we should have heartily congratulated bim on his emancipation from pscudo- 
Grecism, and his adoption of a style that, be it ever so impure, recommends 
itself by AHUtie spirit. 




CANDIDUS'S NOTE-BOOK, 
FASCICULUS LXXIV. 



" I muit have ltb«fty 
WillMl, m» largp a charier at the wlada, 
To blow on wbom I please," 



I. Archsology may be likened to fire, — not oo account of any brilliancy 
and vividily that it possesses, for to say the troth, it is apt to give out far 
more anioke than flame, but this it baa in common with Gre^ that it ia a f^ood 
servant, but an intolerably bad master. So long as archaeology is mnde 
only an auxiliary study to Architecture and Fine Art, it ia serviceable 
eouugh. With that, however, it is not content, or more properly speaking, 
those who call ihemselvet archxologiala, are not content to have it kept 
within its proper bounds. They instut upou its being allowed to become 
quite dominant and rampant,— completely dictatorial. They Ihemselvea, 
knowing merely what has been done, and limiting the powers a ud capa- 
bilities of art just to their own little ne plui ultra, beyond which they have 
not an idea, insist upon Dothiog being dune that cannot be shown to 
have been dune before; thereby either insolently denying that we of the 
present day posseas any sort of genius or talent, or stiti more insolently re- 
fuaing us the privilege of exercising it. And what do architects them- 
selves do ? They qunke and — are silent, or else fawn and Oatler, thank- 
ful, periiaps, that nothiuf^ wone than mere indignities are cast upou them. 
Nay, soma, who would he thought to have the iatereata of architecture 
chiedy at heart, seem to do all in th«ir power to throw it iaio the shade, 
and briug forward iu lieu of it the most anile rubbish imaginable,— such 
arraut rotten lumber that a sensible antiquarian ia downright ashamed of 

II. Unleaa it he restrained by that judgment and discrimination which 
will render it subservient to the advancement of Art, archsologicat study 
cornea to be coosidtred ao end rather than a means, as which latter alone 
it ia of any value to the architect,, quoad architect. It muy^ indeed, eoabte 
bim to talk or write very learnedly, and to display a deal of recondite 
erudition and curious research ; yet, if be addicts hintself lo it in such man- 
ner as to make it at all hi^ hubby, it will play bim — or else cause him to 
play, many ttrange hubbyhorsicul pranks, lie will be always looking 
backwards vchen be should be looking forwards, — wilt even be afraid of 
gelling onward a step forwarder than Precedent will perniit bim. 
That same Precedent— or luiht-i the uuusensical and 9U|ierstitiiius reve- 
rence affected for it, is made a posUive dead weitjht— a millsloue hung 
round the neck of Art. It is a chain apparently bestowed on it as a. badge 
of honour, but made ase of in reality aa a halter wherewith to strangle it. 
Itariaitao orerweeDing tuadneas for medieval arcbcologj alooa that is 



to be deprecated, that for classical antiquity, with its conaeqaent blind sad 
indiscriminate deference to classical authority, being equally apt totnialMid 
— or if not exactly to mislead, to fetter, impede, and retard. Far better, 
in all probability, would it have been for Wilkius, bad be never seen either 
Athens or Magna Grecia ;— belter at least had he dismissed them and 
Vitrovius entirely from histhoughta whenever he sat himself down to de- 
sign, and instead of thinking of what had been done, bad studiously be- 
thought bim bow to make the most of the subject in hand, had considered 
what new ideas it might be made bi produce, and how artistic effect night 
best be secured for it. But, ala^! artistic composition and artistic effect 
were almost the very last things that be, like many others, ever thought of. 
Had not such been the case, Downing College would have exhibited a very 
different piece of design from what it now actually does,— paeudo Grecisn 
in all its pedantry and alt its duloess. Neither would the same architect 
have vapoured so much as ho did about the mere interculumniation of the 
portico of the National Gallery, but would have attended much more to tha 
general composition of thai facade. The eye of an archaeologist, and that of 
an artist — and an architect ought to be one — have very different powers of 
vision. The former is so myopic that it caucot discern a single inch be- 
yond Precedent, while the other — we are speaking of the true artist— cao 
discern with prophetic ken, what will he Prtce<knt to after-ages. It ia all 
very well lo underalond Precedent, but to be enslaved by it is equally ab- 
surd and despicable. 

III. In a letter from a friend who is now a temporary resident at Edio- 
burgh, I have lately received some exceedingly clever and welcome criti- 
cism on the architecture oF the self styled Modern Athens, — which desig- 
nation, by-lhe-by, he observes is a complete misnomer as far as architecture 
is concerned, although Scotchmeo may be sufliciently Grtek in some 
reapects. After expressing a rather mean opinion uf the Gothic architec- 
ture of ScoUaad generally, which, he says, affords no studies worth the 
attention of au English architect, my correspondent adds, '*the gcDeral 
rate of recent imilaliun of that style, in Edmburgh, is lamentably below 
even the local standard of antiquity- The exterior of tha Assembly Hall 
has unquesliouahly many fine parts, but where is the clintas which the an- 
cient builders produced, in the interior f The Scott Monument again, the 
boast of all Edinburgh, obtrudes itaelf upon yuu iu twenty different aiaes 
in every print-shop — is paiuted on every snuirbijx — graven in metal*- 
yea I built up in confectionary ; yet no architect would now get practice 
in England m the Gothic line, on the streugih of sucli a mosler-piece— I 
might say such a missy piece as that same Scott Monument ; — so defective 
is it in detail, and most signally so in the proportion and graduation of ila 
lower story, which, from almost every point uf view, reduces its apparent 
height one-lhird. Instead of Uie thousaad-and-one representations of that 
precious Mouument, I would far rather see one aatinfactory view of 
Donaldson'^ Haspital, the finest building in Edinburgh, ancient or onodera. 
In this fltmcture, designed for simitar objects as George Heriot's fouoda^ 
tioo,, we have a very successful adoption of the cumbiaed forms knows aa 
ElizabethaD, and cxemplitied in Burleigh. Like Ueriot'a Hospital, ita 
plan is quadrangular, with a tower at each corner, flanked by four ogive- 
domed turrets, and a correspouding tower of bolder and loftier deslga 
marks the centre of the priucipal or aoulhern front." — Thus much by way 
of specimen, and I hope my frieud will be indui-ed to work out his remarks 
fully tH extento, and give them in tiome shape or other to the public, who 
will tbeo fur the very lirst time get any Ifaing at all like intelligent criticism 
relative to the architecture of the aortliera capital, and its public buildlngi 
One thing there is which the Edinburghers themselves might do, at least gtt 
dune, which is. iustead of publishing again and again ad nauaemm tk» 
Scott Monument, to publish a collection uf some of their best ediGoea, 
illustrated architecturally by plans and elevations, in some such economic 
form as the "' Public Buildings uf L<indon," and London's " Edifices da 
Paris." Surely Pi ay fair, Haniillou, Rhind, and others who have ahomi 
talent in some of the recent structures, would gladly promote an onder* 
taking of the kind,— in which sections and interiors uught not to be qnite 
forgotten— certainly not such as the hall uad principal apartment in tha 
new Commercial Bunk, vvhicli last-menliuoed apartment appears from 
description lo be quite unique as u public " business-room," it having a 
CorinlhiuQ colonnade oti each side, and being moreover enriched with de- 
corative painting, marbling, and gilding, most probably by Mr. Hay — aN 
though that ia merely my own conjecture. The hexastyle Corinthian por- 
tico of the exterior, with its pediment Qlled in witii statues in full relief, 
might pasi fur classical, were not such character sadly marred by the tws 
ranges of windows within ; whereas had there been none below, bat asly 
Ibe doorway there, the upper ones luighl have beta axcatad. 
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IV. Learlag the qnestiou unlouched as to the propriety of making the 
pilara of the legislature ■ sort of maseum: and ^llery of art, we maj rea> 
•oaablj hope tiiiit wUeo tbey come to be ia ibe very aioiosphere of art, Ibe 
■MBbera of the Two Houms will be ia aooae degree infected by it. How 
mach— that is, how little the; duw under»taad or care for art is tolerably 
cvideot from the truly unfortunate nem. con. that aADClioDed the adoption 
of aach a design far the new facade of Buckingham Palace as the one 
" presented" to them by Royal Command. Not a stogie voice was raised 
to protest a};a lost the architectural iaiquily of inflicting upoa as such a 
piece of comnioaplace and evei) vulgar design — the subject considered — ' 
for the front of a royal pulace, at the present day ; and after all the revil- 
ing, too, that have been heaped tipoo the original building, as concocted 
by G«orge the Fourth and John Nash. To sneer at their ta^'e now would 
be •kin to qaestiouiDg the sublime taste of Queen Victoria and Edward 
Blore, and be compromising our loyalty. Nevertheless, I do wish that Uen 
D'Israeii's eicelleot advice were taken, and that aa architect were banged 
im terrorem to the rest of the tribe. And if such wholesome example is to 
be made at alt, let it not be on some paltry PecksaiiT, Ihe architect, per- 
hapa^of A gio-palace, but on some higher ofleoder— even the architect ofa 
rojal palace. 

V. Ettolling the elaborate richness of the Palace of Weatmingter, one 
critic hat very najively expressed bis astonish meiut at Mr. Barry's herculean 
tuk io having to design sucb a prodigious qaantity of details, there being 
hardly a square foot of plain surface io the building, either eiteruatly or 
intemally. The manual labour and workmanship are of coarse pro- 
digious, bnt the number of drawings required is comparatively very mode- 
rate, those for one bay or compartment of the structure serving almost for 
an entire side of it; inasmuch as a single portion of the k3nd once designed 
becomes Ihe pattern for as many others as are to he made similar to it. 
Or does the sapient critic imagine that to architect niAkes working draw- 
inga for every individual column, window, and other part that are repeated 
agaia and again without variation T If so, he most be first cousin to the 
Irishman who went to a tailor to order two suits, and having being mea- 
sared, stood wailiug the renewal of that operation, exclaiming, " I told you 
that I wanted two suits, and you have taken the measure for one only," 

Yl. Some who, if not more talented, are cleverer than Mr. Barry— thai 
is, show greater cleverness in sparing Ihenitelvefl trouble — make very short 
work indeed of designing details, taking them ready-made, and applying 
them on every occasion alike. One architect, who shall be nameless — for 
proper names are sometimes highly improper things — has had for hie 
whole stock of ideas, io the course of a long practice that must have been 
a profitable thougb hardly can it be called a successful one, — just a couple 
of palteras fur columns, and the same number for windows, which he has 
served up again and again, with on abstinence of inveDlroa and imagina- 
tioa truly marvellous. Let us hope, however, that the day is approaching 
when it will be exacted of architects that they shall exhibit botti-Jide 
deaigo io their compositions, and also that their compositions shall be 
legitimately entitled tu such name, by being framed according to artislic 
principles, instead of being, as is now generally Ihe cnse, mere crude 
bap-bazard compilations, io which, though every one of the separate 
featares may be good in itself, being taken from here and there, they do 
not well assort together, or else are not so suitable as they ought Io be (o the 
CKpress occoaion. Detail ought to proceed invariably from the architect's 
own pencil; or if he be iucupabte of producing it, and be so far a mere 
mechanic, by what right, or rather with what specious show of right, does 
he usurp the style of Aktist? — rendering himself thereby a mere quack. 
Or if, as seems Io be the case, we really do not care for having Arlist- 
arcbitecta, let us have the honesty to declare so at once, let ua desist from 
vapouring about the excellence of architecture as a Fine Art, and lot us 
Hiag ountelves into Ihe arms of those two doxies — Camdenani witb its 
Vinegar-visaged orthodoxy, and Pccksniffism with its drunken, gio-palace 
beteroduxy. 

TIJ. The following, from Doaaldson's Maxims, can not be too earnestly 
recommended to a great many, both in and out of the profession :— <'He 
who expects to be a good arcbiiect by knowing the history of all the styles^ 
and the phases which it (architecture) has assumed through each period, 
will tad himself much mistaken when he begins to practis«. He may be 
a good historian, and a judicious critic, but not necessarily a good artist." 
—Certainly not, for, on the contrary, he may be n very bad one — that is, 
DO artist at all. Even with regard to criticism, too, mere historical know- 
ledge without aesthetic feeling and intelligence will go but a very small 
way, and produce noihiog belter than one of those very small critics who, 
profound in dates and authorities, are exceedingly shallow indeed when il 



comes to qrteslioosof real, unprejndiced criticism; and, to give them their 
doe, they seem to have the grace to know il, for roost studiously do they 
avoid approaching aoy question of the kind. We huve one learned Pro- 
fessor who goes about surveying cathedrals very much io the spirit of an 
appraiser, and with just as much eye for their peculiar artistic beauties. 
For my part, I never take up an account of a building without most de- 
voutly wishing that it had no history at all, and that there was nothing 
else to be spoken of but the structure itself, which is now generally con- 
rertcd into a mere peg to hang a tissue of musty gossip and anecdotes 
upon. £( (h Brnte 1 1 apostrophized Jovellaoos the other day, on turning 
over bis " Carta Uistorico-Artisiica sobre el Edificio de la Lonja de MaU 
loroa," — for it is as dull as if it had been written by Dr. Dryasdust or 

Professor . The Artintica is certainly quite superfluous — nay, 

worse, positively deceitful, and most maliciously so, exciting ajt it does the 
most agreeable expectations only to disappoint them. '^ Heurtux le* 
peupin" says Voltaire, " doui Vhi$loire est ennuyertte ;" aad if to, archi- 
tecture ought to be in a most enviably happy cooditiou indeed, since 
nothing can be duller than its history as it is usually served up to us. 

VIII. Of detestable heresies in matters of Art, the most deteslable of all 
is that which would persuade as that Art can be taught by rules, and 
ought to subserve to rules. It it the moat detrstable because tht; most 
grovelling and abject,— the most alien from the very spirit of Art. Bules 
are for dall-witted pedanUi aud schoolboys ; the artist, if he rtally be one, 
has got beyond Ibeng, and abandons himself Io those iospiratioos. Inspira* 
tions! — if I smile, I also groan while i write that word in reference to 
architecture. Inspirations I where do we find them in our Artf Nor 
may we hope to find Ihem so long as a merit is made of the most barefaced 
copyism, and of the most servile regard to Precedent. Ni>w, if Architec- 
ture really be not a Fine Art, let it be exposed as a mere pretender and 
impostor, and let us bear no more of it. For my own part, I would much 
rather pronounce its doom at once, and say with the stern Roman patriot, 
*' /, lictor^ coUiga mattu$." 

IX. While there is a great deal of verbose gabbling and prosing about 
styles, scarcely anything at all is ever said or written upon the subject of 
what belongs or ought to be made to belong equally to all styles, it being a 
tine qua non in Architecture properly so called in contrwdistiaction from 
Building, — namely, ^l^sthetic or Artistic effect. Yet it seems to be the very 
last thing of all that is either thought of or studied. The efliecl that cornea 
by chance — because it is, perhaps, just that which the forms employed 
must of necessity produce under any circumslBncea — is but of a feeble, 
ordinary kind, whereas the higher quality of ArtisUc effect never comes by 
mere goixl luck. If it is to be at all, it most be provided by the architect 
himself; nor can be possibly provide it without onderstanding it, studying 
it, and aimiag at it. He must study it, too, in regard to composition, 
adjustment of maisseB, play of both plan-line and outline, and relief and 
chiaro-scuro, as well as in regard to subordinate parts and details ; which 
latter are now generally made all in ail, although tbey are seldom more 
than borrowed ; and, indeed, sucb borrowing is now made a positive 
merit, and is accepted if not exactly as evidence of talent, as an all- 
suflicieiit substitute for it. In Fine Art of whatever kind, efTecl i$ every 
thing, and all the rest oo more than the means of producing it. Would, 
therefore, that architects would begin (u attend to il much more than (hey 
have hitherto dooe, and then we should have something very mnch belter 
than the correct dulness tbey now so frequently present us with. And if 
they want a study for effect, they may Qiid one in the uunh-west comer of 
the Bank of England, which, if they have any eye or feeling whatever for 
etfect, ought to inspire them. Nevertheless, most strange to say, there is 
not ooe who has since caught an idea from that exquisite little urchiteotural 
gem — Soane's best and truest monomeut. The Institute ought [o have a 
well-executed model of it, both as a most valuable study, a truly admirable 
precedent, and as a compliment to their benefactor. Nay, without any 
particular alfeclion towards the man, I should rejoice to see a slalue of 
Suane himself placed wilhia that classical loggia, where its effect would 
be almost enchanting. 

X. All-incredible as it is, it is nevertheless fact— a dismal and a damning 
one — that at the late meeting of the Archaeological Association at Nor- 
wich, sot one of the egregious architectural cognoscenti there assembled 
thought it worth while to pay a visit to Cossey Hall, although it is in the 
immediate neigbboarhood of thai city, and is io many respects a ckef 
d'ceucrt specimen of Ancient English Domestic architecture of the palatial 
class. It is true it is but a modern production, still it is a charming artistic 
imitation, strongly reminiscent of Tborabury, and other excellent examples 
of the same period. Very ill indeed does it become archieologists to tira 
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their baclu apon, or torn up their noses at. modem works or tbnt descrip* 
tioo, wbea they themselves are all the while iaboariog with might aad 
maio to briog modera-aatiquity into general rogue among as. Such people 
have a most strange way of showing their gratitude, and an equally 
•trange way of ahowiag their taste. As to the latter, both that and 
their admiratioa of what they do condescend to admire, appear lo be 
regulated entirely by dates and registers. Such iearaed owls see b«8t Id 
obacarity aad darkaess. The broad daytight of the actual truth quite 
dazzles and scares them. — Tf it be straoge ihat the archiBDlogists should 
have treated Cossey as they did, it ia b&rdly less so that oooe of our 
architectural draftsmen, who sometimes seem very much at a loss fur fresh 
and ioteresliog subjects, should have exercised their peocil upon that 
manaioD, which is certainly not deficient in varied aad highly piquant 
parts. But the shadows of archaeology are fast falling upon aod darken- 
ing the whole land of Art,— enwrapping it in its own morbid gloom, till 
DoloesB, uttiversal Dulness, reigo. Then take my advice io time : Fling 
physic to the dogs and Precedent to the devil. 



HISTORY OF ARCHITECTURE IN GREAT BRITAIN. 

A Bri^ Skcich or Epitome of the Riie and Progrett of Architecture 
in Great Britain. By James Elmes. 

" Epitomea are helpful to the memory, and of good private ase," 

Sm Uenry Wotton. 



(Continued from page 27 1 ■) 

The four great epochi of architecture in England are, at hath been shown, 
— I. The introduction of the art into Britam by the Romans, until its deca- 
dence by the Saxons. — H. The introduction of the Ecclesiastical or PuinCed 
styles by the Normans, through sU the rich exuberaoce of the florid Planta- 
genet and Tudor styles, to the mixed anomalies of the Holbein, Elizabethan, 
or picturesque styles, which fell into desuetude shortly after the death of 
Elizabeth. — HI. The revival of the Roman and introduclioD of the Italian 
styles by the Stuarts, to the ab&ence of all style and schools which marked 
the reigns of our first two princes of the house of Hanover. — IV. The 
patronage of all the polite arts which distinguished the accession of George 
IK., and the esttblishmeut of the Royal Academy, to the present day; ia 
which period all the styles have been revived and practised, with varioua 
degrees of success, and to which we owe the introduction of the pure sim- 
plicity and unrivalled elegance of the Greek style, as well as the eccentric 
architecture of the Chinese and the panderooa eternities of the Egyptian. 
This latter epoch, so abundant in materisU both in theory and practice, will 
form the subject of the following section. 

The overflowing exul>erance of our English language, which soars above 
the pure simplicity of a mother (ongoe, borrows its words, phrases, and 
idioms from the Hebrew. Latin, Saxon, Norman, German, French, Dutch, 
and even from the Arabic and other Eastern tongues, at pleasure ; engrafta 
such u are suitaMe for its purpose, rejects Che useless or those which are 
merely pedantic, and thus renders it the matt powerful and rich of modern 
languages. So have the architects of the Georgian.Victoria period, by a 
sifoilar usufruct of every known style of their art, rendered the architecture 
of our time more exuberant and usefully elegant than any other aingle 
people. They have not used the Greek style to monotony, the Italian to 
littleness, the Gothic to florid pedantry and heraldic exaggeration, nor any to 
satiety ; but, with a few solitary exceptions, have engrafted a freedom of 
style and an unfettered selection from the beauties of every clime to their 
productions. Hence, although we have no style of architectnre that can be 
properly called English, we have a rich engrafting upon our parent wild 
stock, domestic utility, a mixed hut not incongruous style, rich and exube- 
rant as is our language. Therefore, the architecture of England, if it cannot 
be called English arcnitecture, is like the Venus of Praxiteles, composed of 
the choicest elements of beauty. 

In the early part of the reign of George the Third, Sir William Chambers 
enjoyed the royal favour and almost the whole of the architeclnr&l employ. 
meot of the day. Fond of ease, he indulged in his professional reveries in 
his o£Bce at the Board of Works. Not being a regularly bred architect, or 
eveo builder, he educated no popils — that is to say, as the word ii now 
MBdentood : he therefore formed no school, and left little more than hit 
SomerseUhoiue, bia Royal Bzchange, DvbliB, a few edifioM of IcMer ■•to- 




riety, his Chinese bnildtngs at Kew, and his *' Treatise on Civil Architec- 
ture," to perpetuate his fame; but his name will always hold a distinguished 
place in the list of British architects. His only followers or pupils wer« 
bred in the office of the Board of Works, in which he held the situation of 
surveyor.general. Among the principal of these were his friend and asao- 
ciate, John Yenn, for whom he obtained from his royal master the diploma 
of R.A. and the honourable office of treasurer to the Royal Academy; Wil* 
Ham Gandon, who diitlnguished himself by his able editing of the last two 
volumes of the " Vitrnvius Brittaonicus," his splendid buildings of tha 
Custom bouse, the four Courts, and Parliament house, Dublin, and soma 
private edifices in other parts of Ireland ; the late Mr. Hardwick, father of 
the present eminent architect of that name; and the late Mr. John Boona- 
rotti Papworth, who received suHScient directions for his professional studiea 
and advice in the selection of models, to warrant a small claim to that title. 
This gentleman's father and elder brother were the eminent plasterers to tho 
Board of Works, and as they executed the beautiful ornamental plasteriog 
and stucco work to the cornices, ceilings, coves, and panels of SomerMt> 
house, some of which in the Royal Academy form frames for decoratiooa 
from the pencils of Reynolds, Cipriaui, Regand, Mary Lloyd, and other 
members of that institution, the young Buonarotti, who exhibited early in 
life a decided love and taste for ornameatal design, had often easy access to 
the architect and to the building. 

Of the first of these, namely John Yenn, notwithstanding the bonoarabla 
addition of R.A. to his same, his only known work is that part of tha 
Treasury which faces St. James's Park, and grins horribly upon UolUad's 
pretty edifice of Melbounic-hause, aod Kent's picturesque composition of 
the Horse Guards: and this is hts only voucher to the honourable title of 
Royal Academician, in the newly .establiibed Royal Academy of Painting, 
Sculpture, and Architecture! This extraordinary event the architect com- 
memorated by presenting his brother academicians with a geometrical eleva- 
tion of his design, shaded with Indian-iuk and tinted with gamboge, in the 
manner of the dsy, and frnmed and glazed, with his autograph (John Yeoo, 
R.A., Architect). Of his right to this title Dr. Johnson bears witness in bia 
Dictionary, wherein he says that " Architect" ia a noun substantive, aad 
means a contriver of anything; — ergo, John Ten n is an architect, for h« 
contrived the north front of the Treasury. His original (?) design for that 
contrivance is still in the collection of works presented by the Royal Acade- 
tntdant to the Academy, and is preserved, though rather in an obscura 
corner, in the council-room of that institution, honoared by a companionship 
with the self-selected works of Reynolds, West, Lawrence, Hoppaer, Wyatt, 
Dance, and other eminent cotemporarieaf bis successori being purpoaclf 
omitted from the comparison. 

The first symptom of a regular-bred genuine architect io the reiga of 
George III. was James Wvatt. Being the son of an eminent and opolaal 
builder in the city of London, who was much concerned in government aad 
other large building contracts, he received the elements of a sound sdeotlfie 
education necessary either for the builder or the architect. After being 
thus iu qualified in his father's establishment, he refined and purified hit 
taste by investigating the finest ancient and modern structures, and in viait- 
ing the best schools of architecture in France and Italy. Foreign travel In 
those days was absolutely necesury for one who aspired to the eminent 
profession nf an architect ; for, with the exception of Sir William Cham- 
bers's little Goshen in Scotland. yard, there was; no school or master of tha 
art, properly so called, in England. It is true, that at the commencement 
of the Royal Academy, Thomas Sandby, brother of the facetious painter 
Paut Sandby, an architectural critic and draftsman, read occasional lectures 
on architecture in the Academy ; but of his works and lectures we have no 
records. Ills brother Paul, au aitiia)»le, agreeable, and facetious man, and a 
considerable artist iVir his period, was among the earliest R.A.'s, and doabC- 
less persuaded his brother Thomas to read Vitruvioa and Palladio, aod to 
transmute their stern lessons nn their art into agreeable essays, suited to tb« 
mixed assembly of painters, sculptors, incipient architects, engravers, draw- 
ing masters, and others, who were admitted as members, associates, aod 
students, to draw from the antique and living figure, and to listen to tha 
biennial discourses of Reynolds, and the annual platitudes of Penny, HJk., 
Professor of Painting, of whom we have no more room than lo say, thai ha 
painted the death of General Wolfe with all nude figures, — modern drapery 
being ia his opinion beneath the dignity of an historic pencil;* the clevcf 
compilations of Thomas Sandby on architecture, and the few but eamat 
prelections oo anatomy by the celebrated Dr. Hanter. Wisely then did 
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Wjatt determine to increa&e his utore bv ri«itiog the academies, schools, tad 
boUdingi of France and Italy ; and the remit was, that on his return to bit 
aative coantry he gave proofs of a taste that wanted nothing but a visit to 
the still more refined climes of Greece to have completed. But alas, a 
residence in that country, owing to the wars between the Turks and Vene- 
tians, and other turbulences, rendered it even more unsafe than it was in the 
time when Stuart and his fellow travellers visited that afflicted and long- 
aafTeriog country. On his return to his native land, he astonished the 
eonnoisseurs and travelled patricians of England, by his first work, the 
Pantheon in Oxford-street, a work which more deserved the name of the 
building it professed to imitate than any other in Europe, at pictures and 
engravings still extant sufficiently prove. It required but to have been built 
of more substantial materials than was the timber cupola, niggardly allowed 
him by the proprietors, to have rendered the Pantheon of London incom- 
ptrably the best imitation of that of Rome. The beKt part of this fine 
work, the cupola and all its decorations, was unfortonately destroyed by fire, 
•od was never afterwards adequately restored. After its re-instatement, it 
was used as a saloon for masquerades, ridottoa, and exhibitions of pictures, 
•nd once of Lunardi's monster balloon, which was coostnicted to ascend 
with fifty people. The upper half alone of this stupendous machine reached 
from the eye of the cupola, from which it was suspended, nearly to the 
pavement, as was witnessed by the writer of this article. The superior part 
of the balloon was to have represented the cupola of a temple, from which 
waa suspended a circular tambour of clotb, painted in imitation of columns 
aad entablature of the Coriuthian orders to. complete the peristyle. At the 
base of this was to have been attached a gallery with pedestals and balusters 
for the aeronauts, with doors to the interior of tbe peristyle, leading to the 
ear which carried the furnace and fuel, — it being on Montgolfier's principle, 
of rarified air produced and supported by fire. The Pantheon was after* 
wards converted into a dramatic theatre, for tbe exclusive perfortnaoce of 
English opera, but it was put down by the managen of the patent theatres, 
by arresting some of the leading performers, of whom one or two had been 
members of tbe Coveut-gardcn company. After many vicissitudes, it has 
been nearly rebuilt as to its interior construction, and used as a bazaar for 
tbe tale of works of art and fancy articles . 

The front of the Pantheon next Oxford-street consisted of two slightly- 
projecting wings, and an Ionic portico projecting from the receding centre, 
the upper part of which was finished by a balustiade, and was covered by a 
terrace which was entered by a large central Venetian window. The whole 
fa^e was marked by a timidity of design more befitting a student than a 
master of bis art ; wanting boldnc!>s and a greater diversity of light and 
shade- The Ionic order of the portico bore marks, however, of an attempt 
at invention, being copied from no known example. It singularly enough 
fell into the flat volutes of the Greeks, instead of ibe angular volutes of tbe 
Romans, proving that if Wyatt bad not seen the temple of tbe Apollo Dedy- 
nsas, be could at least compose a more tasteful capital than be bad seen in 
Rome ; which he eertaioly did far above any (toman example, but far indeed 
below the purity of tbe worst of the Greek specimens. 

Wyatt not only surprised the admirers of architecture by this work, but 
alto by hit designs tod drawings that be brought from Italy, and the eiteo- 
live knowledge he possessed of tbe arts in general. His polished mannen 
and numerous polite accomplishments gave facility to the development of 
his ideas, and secured him a host of ptlroni and frteudi among the great. 
He became the principal architect of the day ; was consulted by all the 
leading peers and commoners of tbe two kingdoms who were about to build, 
enlarge, or improve their mansions ; corporations sent to him for designt for 
tovm-halls and assembly-rooms ; bishops for new palaces; deana and chap- 
ters for repairs of their cathedrals; and players for designs for theatres. In 
tect. Sir Christopher Wren had scarcely more employers or more buildings 
in band at one time, than bad James Wyatt in the xenitb of hit employ- 
ment. 

At the death of Sir William Chambers, Wyatt succeeded to tiia chair in 
the office of surveyor-general of the Board of Works, and was admitted to 
thai easy familiarity and confidential intercourse with hi* royat master, 
George III., surpassing even that of his predecessor, whom the king always 
regarded with somewhat of the respect due to a tutor. Indeed, the inter- 
course which is necessary between a sovereign and his chief architect waa as 
complete between George the Third and Jtme* Wyatt as was poulble 
between two such persons; the king never desiring to be treated by any one 
whom be condoacended to consult otherwise than as an Engliab geDtlemaa, 
and Wyatt was too well bred to be either servile or pert : indeed, the faml* 
Uarity that existed between Cbarlet tbe iSecood aiid Sir Chrittopher Wrta 



much resembled it, except that in this case the king wai occasionally too 

much of a roisterer, and loved to indulge in a few jokes upon his little 

architect's want of sesquipedalian stature; — that between George tbe 

Fourth and John Nash was as professionally perfect, except that here the 

king was too well bred to notice, in hit walks with his little architect in the 

crowded saloons of Carlton-housc, the difference of their stature, any more 

than be did when be was walking with his little friend, Count Boruwlaski. 

For these, if an apology be necessary, we must have recourse to Cborchill, 

who says — 

"Before fuch merits »U dtfrct* m«it fly, 

Prltchard'i genteel aiid Gurlck fix feel high." 

The before-mentioned qualificationi possessed bv Jamea Wyatt, till then 
unknown in one man since the days of Jones and Wren, had previously to 
the accession of George 111. led to the employment of Italian architects, 
now reverted through the influence of that sovereign into English channela. 
Possessed of genius, Uste, and feeling, Wyatt revived a correct tt}-le, and 
introduced one still purer than any of his predeceuors, — remote, it is true, 
from all the transcendent purity of the genuine Greek school, but nearer 
approaching to it than the best Italian known. The ancient architecture o( 
England, the neglected and almost forgotten Gothic, came, by desire of hii 
sovereign, under Wyatt'a investigation. Here was a new field opened to 
him ; but he bad teen many of the finest Gothic cathedrals of France and 
Northern Italy in his travels, and the style was therefore not so new to bint 
as to Wren. Nor did he so thoroughly despise it as Wren : yet he never 
comprehended it in all its exquisite niceties. The restoration of Windsor- 
castle and tbe repairs necessary to be done to the venerable cathedral of ita 
diocets, Salisbury, led both the monarch and his architect to close Vitraviai» 
Palladio, Serlio, and all books treating on tbe "five orders of architecture," 
for a time, and to open Dugdale and other musty writers on the catbedrala 
and castellated buildings of England. The Additions to Windsor-castle show 
that Wyatt thought that if be could not amend be would not alter tbe 
original styles of the buildings, and he completed these labours with great 
credit to himself and to the entire satisfaction of his royal and munificent 
patron. The celebrated abbey at Fontbill, which was erected entirely from 
bis designs, for the rich and tiateful Beckford, tbe celebrated author of 
" Vatbek," was a brilliant instance of Wyatt's genius, but waa not to 
pedantically correct in its details as to please the hypercritica of the Camdca 
school. Tbe tower was lofty and imposing in effect, visible at a great die- 
tance, as was the intention of its proprietor; its apartments were numerous, 
gorgeons, and elegant, replete with all those exquisite niceties that so marked 
tbe fancies of B«;kford, and was a vast shrine, cabinet, or jewel-case, filled 
to every corner with gemi of art and literature of the most precious de- 
scription that the lordly wealth of its splendid owner could cram into iU 
The design and execution of this unique buiiding reflect the greatest credit 
both upon tbe talents and taste of its architect. Ita unfortunate fate is too 
well known to be described here, but tbe enquiring reader may be fully 
gratified as to its plan, general effect, and details, in Mr. Uritton's elaborate 
and careful work on Fonthill-abbey. 

Wyatt's greatest offences against the rigid laws of Gothic architecture ar« 
the exterior of tbe palace at Kew, and the west front of the Parliameut- 
boutes that were burned down some few years since. Both consisted of a 
tenet of laih windows and piers, in the manner of any common dwelling- 
house, G&thieiied as plasterers call it by Roman cement, splayed reveals, 
Gothic water tables over the apertures, a splayed coved moulding over the 
upper tier, and a series of little port-holes by way of a parapet. Tbe arcad« 
or cloister to the Ilouae of Commons was below criticito). Although the 
style of these two buildings receive the tobriquet of the Wyatt-Golhic, it it 
more than aunnised that a higher power had a band in it and Wyatt boTO 
the blame. His houses, villas, and mansions are among tbe most convenient, 
i splendid, and tasteful in tbe country, and bear upon their face that thrir 
buitdert were not their own architects. At an instance of his power of 
COEDbioing splendour and elegance with comfort and convenience, uniting 
tbe stale-raomt of the Italian palace (where one room is but a passage to 
another) with tbe comforts of an English mansion, which was often rendered 
intricate by too many paataget for the sake of privacy, Wyatt's own man. 
aiOD, at tbe western end of Fotey-place, with ita two well projecting wingi 
that gave it the complete appearance of a town houset and its garden-front 
next Portland- place looking tike a country villa, is a forcible instance. 1 
have often visited it in the architect's life-time, when my late friend and 
fellow-ttudent, John Westmacott, a younger brother of Sir Richard Wett- 
macott, R.A., waa hia pupiL J bave aiace rtriaitcd it about five years ago. 
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tad can bear iMtimony to the truth of tbii assertion. It i« a ptty that the 
fkmily of this emiiteat architect do not permit some competent person of 
leisure and talent to publish some of the choicest of their father's works, 
the size of the " Vitruvius Brittannicus," for the use of the architectural 
•tadents of the present dsy. In the eastern front of this mansion, Mr. 
Wjatt has used that very elegant specimen of the Corinthian order without 
modillions in the entablature, and with the horns of the abacas of the 
capital coming to a point, instead of being cut off immediately above the 
volute, as in ever; other known specimen, given in Stuart' " Antiquities of 
Athens." This is the only instance, I believe, of this order ever having been 
osed since the timft of the Athenians, and is a proof of Wyatt's great taste 
in teeing the beauties of Alhenian architecture through the works of Stuart. 
The capita], however, loses much of its fine effect by being made the finial 
of an attached pilaster, instead of i detached column as in the original. A 
popular legend was common, soon after the completion of this mansion, 
among the office boys and jonior pupils in architect's offices, which proves 
how much it was the admiration of the travelled cognoacenti of England, — 
which was, that Mr. Wyatt had as many rooms in bis hooM as there were 
styles in architecture, each appropriated to an order or style ; the Tuscan in 
the bageroent, the Doric on the ground.floor, and so on upwards : which was 
as near the truth as Isabey's belief that Fuseli, who was notoriously food of 
nice cookery, lived upon raw beef-steaki, to encoarage tboi« horrible pban> 
tuies of the brain with which he stored his pictures. 

One mora instance of Wyatt's great power to arrange the apartments of 
an English mansion will siiflice to show bow moch this portion of his works 
would pay for their contemplation by the aspiring student for architectural 
fame. It is Ardbraccan-house, near Navan, in the county of Meath, the 
palace of the bishop of that dioce&s. In its exterior it is a plain, well-pro- 
portioned, gentlemanly'looking edifice, with the windows and their intervals 
IB harmonious relation to each other. The customs of the Irish prelacy 
oftener causes their residences to be filled with visitors on the occasions of 
ordinations, meetings of the clergy at the cathedral (always near to the palace), 
and other public gatherings, than is usual In England. Irish hospitality also 
leads them to follow the scriptural exhortation for bishops to ose hospitality, 
who not only invite their clerical brethren to take their bed and board at the 
palace, an invitation which is always extended to the wives, and sometimes 
to the brothers and sisters of the invited, bat Irish custom allows barrack- 
rooms on soch festive occasions, which causes a dozen or a score perhaps of 
single men being placed together, as close as beds will admit, into one room, 
aad a limilar establishment for single lasses on the women's side of the 
bouse. The whole estabUahment is, in fact, on these occasions, like a barrack 
on a small scale, and good (quarters found for every one, there being often no 
ian In the place or for miles round. I was an inmate at this house for some 
weeks, on the invitation of the late bishop of Meath (Dr. O'Beime), whilst 
writing my life of Sir Christopher Wren, — Miss Wren, the great grand- 
daughter of oor illustrious architect, having been for many years domiciled 
with Mrs. O'Beime, in the bishop's family. The lady would not trust her 
manuscripts to the uncertain risks of perils by land and by water in their 
trtusmissions to and from Ardbraccan and London ; therefore, as the moun- 
taia would not come to Mahomet, Mahomet was obliged to go to the moun- 
tain. There it was I first became acquainted with this peculiar characteristic 
of Wyatt't architecture, and sorry »m I now that I did not take a plan of at 
least its principal story ; but I was occupied entirely with other objects. The 
worthy prelate, a tasteful and a travelled man, the friend of the Duke of 
Portland, Lord Shelburne, Charles Fox, Sheridan, and other illustrious men 
of his age, was proud of hit house and his friend Wyatt, and often pointed 
oat both to me as models to follow. He called bis house an elastic, an ex- 
pansive, a contractile house, for when opening all its apartments and arrang- 
ing them according to art, be coald hy closing certain doors, and excluding 
certain passages and apartments, reduce it tu the very moderate size that bis 
tmall tod unostentatious family required, and with as much comfort as if 
reaiiling in a house no larger than they wanted for themselves. My apart- 
mtntt, consisting of a sleeping and drrtsing room, and ■ sitting room, where I 
wrote and had alt the Wren papers eutrotted to me, communicated with the 
btahop'a library. This suite of apartments, so complete in itself, was as pri- 
ftte and detached from the other part of the bouse as a set of chambers in 
the Temple ; and if I was ever called upon to leave roy study without time 
to put away my papers, I could either lock that room or at the end of an 
outer passage the whole suite, so that no one could enter them but myself, 
and yet they could all be made subservient to the hospitable purposes of an 
Iriah ordination. 

James Wjatt received and educated man^ pupila, tome of whom obtaiaed 



eminence, as may be mentioned hereafter, and not a few are enrolled in the 
lilt of gold and silver medallists, emblazoned originally by that elegant pen- 
man, Tomkios, and continued to the present time, that bangs framed tod 
glazed among the records of the Royal Academy. The portrait of thta 
eminent penman, who surpassed all his predecessors in this line of art, and 
has been equalled by none since, was the last that Reynolds ever painted. 
Mr. Wyatt was never knighted, whether it wai ever offered is unknown ; but 
it may have been declined on account of his being a widower.. He w«t 
elected a fellow of the Royal Society, much to the annoyance of Sir Joiepb 
Banks, its then president, who preferred twaddlers and titled nonentitiea to 
men of genius, whom he feared would discover his shallow pretensions to fill 
the chair, so gloriously occupied in by-gone days by Brounckcr, Wren, and 
Newton. Wyatt was one year, during a misunderstanding among the Royal 
Academicians, as to which of their important selves should supersede Ben* 
jamin West, who was then growing aged, in the presidential chair, elected 
president without his knowledge. It was upon this or a similar occasion that 
Fuseli, who wanted t younger and more effective president than the aged 
painter of the death of Wolfe, wrote in his ballotting paper the name of 
Mary Lloyd. One of West's supporters asking the sarcastic Swiss why he 
voted for an old woman, he replied^ " Why should I not vote for one old 
wooman as well as anoder ?" Wyatt proved a perfect King Log during hia 
reign, for be never troubled cither himself or them, and on the few nighta 
that he over took the chair at a lecture, he fell asleen during its delivery, to 
the great amusement of the students, who laughed at every oscillation of the 
presidential cocked hat from shoulder to shoulder. This propensity to dose 
after dinner was unconquerable in poor Wyatt, who indulged it even tt 
Bcckford's table, the most entertaining man of his day, when Nelson wu 
present, interesting the whole party by the recital of bis hair-breadth 'scape* 
and gallant deeds performed by himself and his valiant brothers in arms io 
the then recently fought battle of the Nile. Honor eti d Nilo ; not to 
thought the lethargic architect, for he dozed, and dozed, and dozed again. 

This eminent man was unfortunately overthrown in his carriage, on a re> 
turn from Windsor, from the effects of which he never recovered. The office 
of lurveyoT-generat of the Board of Works, as held under the crown from 
loigo Jones and other eminent architects to his death, has never since been 
filled up i some of its duties having devolved upon the office of W^oods ta 
Forests, and others being filled up by special appointment of the cmwn» or 
acts of parliament, as in the cases of Sir Jeffery Wyalville, and Hesara. 
Naah, Blore, and Barry. 

fTo it eontmud.J 



THE BRITISH ftlUSEUM. 
No. in. 

The collection of Etruacta aoliquttiea carries the mind back to t moat 
iotereating period, that of a people poasessiog a high degree of civilicatiuo, 
and a groat extent of political power, the masters of the Iberian seas, tlie 
teachers of the Roman comntunweallh. Vet of such a people the chief re- 
cords are those mooumenta now before ua iu the Museum. Of their origin, 
their lauguage, tlieir political institutions, and their history, we koow 
almoatas titlleas if they were prc-Adamites ;— 80 unstable is human power, 
so fickle ii hamao glory, so great the vicissitudes of national pro^reas. to 
this Muaeom we have, however, before ua the liveliest painlinga of their 
persona, tlietr dress, aad their maonera j and the »cholar will be able in 
time to restore the Etruscans on the page of history, aa he is now able to 
restore the Egyptians tod the Assyrians. Tbus the jealonay and neglect 
of the Romans, although for so lutig they overabadowed the Etruscaoa, 
will not be able (o hide them from us for ever ; perbtpa also we may in the 
end make the monuineald of Africa speak of those other rivals, the Car- 
tbagioiana, whom Roman envy has shrouded iu darkness. Had the Romans 
told us more, we ahould have hud leaa to discover^ tod leas pride in (he 
success of our endeavours. 

The origin of the Etruscans isaf present involved io doubt — the legeoda 
of the ancients have the air of fabka, the discussioos of tbe modems wtal 
the support of facts. We can oeilher admit of a Lydian origin nor can we 
refute it, and we must know more of the eariy history of Italy before we 
can assign the exact value to facts or conjectures. Nevertheless, it does 
not seem beyond the compass of soond historic synthesis to enable ua te 
solve the problem of Etruscan origm ; and this mast be done to tUow «s la 
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determine that of the Romftos, for ootwithsUadiag all that has been writleti, 
tbia latter queatjoa is by do tneana set at rest. 

If we avail oantlvt* of ihe comparisoo of facts in other conDtries, we 
■ball first have to learo the events affecttof? the CeiU, for that these ware 
•etilers before the Pelasgiaas appears, from the aames of the rivera aod 
noantains, and from other such sigos, very certttiu. It is moreover much 
more likely that the Pelasgiaas and Etniseans should drive the CelU back, 
M the Oermaai did oa the Rhine, and the Belgians io Britain, tbao that 
the Celta abould drive the Pelasgians from Cisalpine Gaul. Although we 
h«Te very struag atAertioos of this latter eveot, we hare every reajoo for 
aot admiltiog them io their fall bearing. Uaub might have passed the 
AJ)M, afld settled in a Celtic country, weakened perhaps hy war with the 
BtroacaoB ; and this will satisfy io the full the declarations of the Homaji 
biaturians, while it will be in accordjuice with historic science. 

Tbe spread of the Pelasgiau tribes would cause the withdrawal of the 
Celts ; and we cau then conceive, in accordance with what look place io 
Greece, that the new setllements would receive the elements of civilizaliua 
from the busy spirits of Phaeaioia and the centres of (he arts, who aoagbt, 
■Moog ruder people, the held of distioctioa which at home wm already 
loo crowded. 

If wo allow for a Celtic action in Italy, we ought likewise to be prepared 
for a Germanic influence. This alone will account for some of the pheno- 
aeoa alfecting the Romans, for which Pelasgio or Greek caases are in* 
competent. Allowing to the full for the indirect action of Greek civiliza- 
tion through Etruria, Rome cerlninly owed little to the Greek spirit. 

That Etruria had a very close fellowship with Greece is certain, and 
her sea trade would help this, but we are not therefore to admit that 
Etmriao civilization is purely a Greek derivative. The people repre- 
■ented to us in tbe Museum, particuiarty tbOM in the paintings from the 
tomb at Vulci, found in 1832, have so little of a European cast, and so 
BQcb greater likeness to tbe ludoPersic and Syriac types, that we can 
hardly refuse to acknowledge some eastern influence. It might be said 
that the Etruscan artists adopted an artificial or conveotioDal type, at the 
Greeks for instance did with regard to the fwrra of the eye. Those, how- 
•▼er. who will lake the trouble to compare, will find that there is every 
fliiTerence between tbe grim outlines of early Greek art, and the painlioga 
of tbe Etruscans. In the several specimens we have of the latter, the 
same portraiture is not observed throughout, and (here is difference enough 
between the personages of Vulci and tboie of Tarqjuinii to enable as to deter* 
mine that the paintings are in portraiture of a people, and not in simple con- 
formity with a conventional type. The paialintijs from Vulci present us with 
an eye, nose, and profile belonging to those people who now and then lived 
iu the west of Asia, and the features in the Vulci paintings are an strongly 
BMrked as tbe features of Arabs, in some of tbe Egyptian paintings of 
Bameses II. or Seti-Meoephtha, in the adjoining rooms. It may perhaps 
be said that the represeittations of the Etruscan Charon in the Bronze 
Room are conventional, but these are more strongly marked— the nose is a 
large aqudine nose, like that of the Syrian or Arab race. The countenances 
r«pre«ented in the Tarqumian paintings approach nearer to a Pelasgio 
type, but are peculiar in Ihfir formation. 

From what we know of the Etruscans, it is by no means incompatible 
with facts, that they may have received a civilization independent from 
that of the Greeks, The PhocniciaoB we know ranged the Iberian seas, 
as well as the Ionian, and it was quite competent for a Cadmus to carry 
Pboeniciao letters to Etruria as to Thebes. It is much more satisfactory 
to suppose that the Etruscans and Greeks drew from a common spring, 
than to suppose that the Etruscans drew only through the Greeks. There 
was BJ1 intercoarse between the Phoeiiiciaoa and Etrnacana as between the 
Phoenicians and Greeks--for anything we know, a greater intercourse be- 
tween the former, while the Etruscans were susceptible enough of CMltiva- 
tioa, that they were hardly likely to have been noimprcssed with their first 
visitors, the Phoeoiciaos, and to have waited for the Greeks before thej 
took the seeds of civilization. There was no sympathy of language to cause 
a greater favour for the Greeks, for the Etruscans were decidedly not 
Graeks, whatever kindred they bore to the Pelaagic family. Commerce 
with the Phoenicians would account for the likenesses between the Elrus' 
•aos and Greeks, as well as for the dilferences. The Etruscani would 
draw from the same springs of letters, arts, laws, manners, and belief, as 
the Greeks did, aod it is as easy to picture the growth of Etruria, as of 
Aibeos, Corinth, er Thebes i while after-intercoarse with Gr«tca would 



fashion a greater likeness between Etruria and Greece, as inlerconrse be- 
tween the cities of Greeoe brought them to one common form of civiliza- 
tion. There coald have been no large Greek settlement in Etruria, or we 
should have had results equivalent to those of Magna Grecia or Massllia) 
instead of being able to trace only general proofs of Greek intercourse and 
influence. 

Perhaps a large fusion of Phoeniciaa blood determined the formation of 
the Etrurian people, though we must not eipect Io Gnd an equal iiiflueoce 
throughout Etruria. The prevalence of so many large coromonwealtha 
shows that Etruria rose, as Greece did, from the gradual development of 
separate settlements, which would each possess a distinctive character. 
Hence we are able, even in the few remains we have io the Maseum, to 
trace great diderences between the works of Tarquinii and those of Vulci. 
A Phoenician settlement would account for the Etruscan taste for shipping 
and sea trade, and perhaps for other characteristics. If we allow of snch 
a settlement, yet we need not suppose that it would permanently influence 
the language or national features ; for a small body of settlers among a 
larger people would be absorbed, as the Longbeards were in the north of 
Italy, and tlie Northmen were in the south. This is a simple explanation 
of a common historical pbenomenoo ; but where the foreign population is 
concentrated, as the Jews in the Ghetti, and the Greeks in South Naples, 
national characteristics may be long preserved even among a small com- 
munity. 

Tbe study of Etruscan antiquities is likely to have a special value as 
illnstratiog the early history of Rome, whicli is now hidden in mist. The 
Etruscans were a highly-polished people when Rome was a nest of rubbers; 
and from Etruria was derived much of the law«, learning, manners, and 
belief of the Romans. It is an interesting historical investigation to deter- 
mine how Rome, of late growth, succeeded in uodermioing and upsetting 
Etruria, though we can acknowledge that it was effected as much by the 
greater moral vigour of the former, as by any other circumstaocce. 

The Etruscan collections in the British Museum comprise several stout 
tombs, a vast number of vases, and copies of large paintings from the inside 
of tombs. In these latter we have represented, with all tbe vigour of life^ 
the domestic mannera and public games of tbe Etruscans, and there is ool 
in the Museum any collection which is in this respect so complete or S9 
interesting. The paintings and bas-reliefs relating to the Egyptians, 
Greeks, or Persians, arc fragmentary, except the frieze from the Parthe* 
non, a work wonderful in itself, but teaching os little of the Athenians as 
a people. In the tombs from Tarquinii we hare however banquets aod 
public games, wherein men and women are represented in all the bright* 
uess and distinctness of colour. We have the dresses, the furoitnre, the 
vessels, the animals, tbe iustrumeota, and th<»e, hs well as tbe persons, 
drawn so naturally, as to leave nothing to be desired fur our well-onder> 
standing of the borne life of Ibis long-lost people. Subjects so varied offer 
of coarse many illustratioas of tbe habits of the people, and on one of tbe 
Tarquinian tombs we have all the public games in which the people in* 
dulged. Although the rep reseats lions from the Egyptian tombs are painted, 
and often enable us to diatinguiah portraits, national characteristics, aod 
detaiisof dress, yet ttieir cunveational execution wants tlie charm of tbe 
Etruscan designs. Seti-Menephtba, of a colossal size, occupies tbe greater 
part of a picture, and attacks a chief of the Tabeonu, who again overtops 
the people, who in diminutive shape are scattered in the corners of thai 
panel. The Egyptiana, moreover, want life, even if in any degree tbey' 
comply with the requisites of a likeness to the human form. They are 
curious, bat are not pleasing ; whereas tbe works of the Etruscans have 
both qualities, aod are the eipressiun of a very agreeable type of civilisa- 
tion. 

Tbe Etruscan collectian in the British Maseum was chiefly formed by 
Signor S. Campanari, who explored many toiubs in Etruria, and made 
copies of tlie painiings. The whole of these were exhibited for some time 
in London and other towns, under (he name of the Etruscan Tombs, as will 
be remembered by those who saw them some few years ago. The Traslees 
of the British Museum showed a very laudable exercise of judgment to 
purchasing this collection from Signor Campanari, and securing it for 
England. Besides tbe Campanari collection there are great numbers of 
vases of various dates and styles, purchased or received by the Trustees, 
and which include many EtrudcHn specimens. 

The collection may be considered as forming three parts. Ist. Th« 
paintings from the tombs. 2nd. The sculptured tombs. 8rd. The vases 
and terracottas. It is to the paialiogs we shall direct our atteatiua chicly 
on tbe present occasion. 
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They includa four principal diTisioas, two in tb« Etrauan Boom, and 
two ia tbe Bronze Room. The painting are placed oo tbe walU abare the 
eaies, but the Qgnres are of eiifficieat size to allow of their beioi; well s«ea. 
£ach subject coDtaina the paiottQga on the taner walls ofa tomb, and 
above is abown the ceiltog of the tomb. The dec^ratioaa therefore which 
oace lined fuur walls, are now spread out Oat leDgthwise, which is well 
■aited to display the gronpiog. Oa account of the diatributioa arouad the 
walls, the compotittoQ is arranged into a centre group, with one on each 
side, tlie rem&iniag space being left for the doorway. 

In the Etruscan Room both subjects are from the ancient cily of Tar> 
quioii. We are obliged to distinguish them as the Ittght Tomb and the 
Left Tomb, accurding to their stttiation oo entering the room. The Left 
Tomb includes three couples banquetting, attended by ten musiciaoa and 
dancers, five on ench side. The Right Tomb is in two cumpartments, and 
iaclndes io the lower compartment three couples baaqueltiug, alleaded by 
twelve musicians and dtincers. Ia the upper conipartmenl, or over the 
heads of the banquettiug party, is a long subject tvilh smaller figures, 
which represents all the varieties of public games, with two stages of 
spectators Innkiag on. In the Bronze Room are two tombs from Vulci. 
That on the lefi has miUe figures, with Etruscan iascriptioos, engaged to 
various games ; that on the right is very much mutilated, and the subject 
cannot be ascertained. Two seated figures seem to be Pluto and Proser* 
pine. This is in a very dilFerent style as to countenance and treatment 
than the others, more oearly approaching the Greek style. 

Besides these four principal subjects are some stnatler. In the Etruscan 
Room are paintings from a tomb at Corneto,iacludiDg a woman paying the 
last offices to an old mao stretched on a bier, two men drinking and daacing, 
and tnen drinking and playing on the double tibia, la the Bronze Room 
are two paintings of the Etruscan Charon, from the entrances of tombs, 
with Etruscan ioscriptions. Moat of our readers are aware that the Etrug. 
aaa character ia of a Greek type, and used ia the method originally ob- 
tained from Phaenicia, of wriiing from right to left, instead of the later 
Greek way of writing from left to right. 

The Right Tomb from Vulci ia so ditfereat in style that we miist speak 
of it separately, but the other tombs may be classed together. There is a 
smoothness and ease in the style which ia particularly remarkable, and 
great care in the drawing of forma, though there is oo attempt at minute 
aaatomical delineation. Whether the figure is draped or naked, the same 
practice is adhered to of drawing in the outlines of the figure, which, when 
the figure is draped, are shown uuder (he drapery. This has a singular 
effect, as however closely or luosdy the mala or female figure may be clad, 
the naked body is shown through the clothing, not in the mere pressure of 
the drapery, but in the exact anatomy, however far the drapery may be dis* 
tant. Thus, in the figures oa the Left Tomb of Tarquinti, where the daacing 
women are clad in a kind of full skirted modero petticoat, the whole of the 
lower limba are rigidly drawn. 

This practice shows bow seositive the artists and th^ public were to a 
close and accurate delioeatiun of the human figure, and how very different 
from our modern artists and public. The frequent exhibition of the naked 
figure in public games made the Etruacana more critical in human anatomy, 
and as we hare no longer the same opportunities, it ia ooly by a close 
study of the antique and of the living model that we can hope to make up 
for ourde&uiencies. The Etruscan paiuttngs well illustrate the soaodoess 
of that law, put forward for all classes of art, from high art to the least 
necbaoical perforoiaace, tliat inBtrnctioo must rest on the study of the 
human figure. Schools of design may draw from architectural casts as 
long as they like, and make as much use as they please of the rule and 
compasses, but we cannot have artisLs or an artistic public without the 
figure. This mutt be at the beginning of teaching, and it must follow it 
throughout. This fact was proclaimed ten years ago, and our schools of 
design will never enable us to compete with fureiga maaufacturers in 
works of taste, until we carry it nut fully and faithfully. 

To make a high artist, all will allow that nature must be studied — bat 
what does this mean t Are we to draw trees and flowers, and to neglect 
that noblest organization, the human form 7 The Greeks and the Etrus- 
cans walked among trees and flowers as we do, they enjoyed the beauties 
of the landscape — but they did nol thus become artists, nor could they have 
iliecome artists. A flower is most admirably organised, so is an animal ; 
but the perfection of organizaitiott, the adaptation of physical means to 
intellectual ends, is man. It is in hia form, in bis structure, that we can 

dy the highest applications of godlike skill, — and to negle<ct this, is to 

gleet the greatest and noblest school of art. Anything so perversely 
blind as EagUsh practice on this bead cannot be imagined, and it conveys 



the causes of English failure. In Eogiaod, the artist is a mechanic in 

painting, nearly oo a footing with a Wolverhampton lockmaker or nailer, 
who goes 00 from year to year copying the same article, without reference 
to any higher principles. The Commissioners of Fine Arts, in fostering 
good drawing and correct anatomy, do most wisely for the interests of art ; 
and it is to be hoped that all will unite in the same purpose, and that in 
oar academies and schools of design we shall follow the only sound course 
of teaching and learning. The great end and aim of all teaching is to 
train the raind to the best habits, whatever may be the end of the learner, 
whether high or low ; and in a right eduration, the mind of the statesman 
and the porter, the artist and the workman, will be equally trained in 
correct thinking, whatever may be the special object of their parsuils. 

The Etruscan figures are of two clasies, draped and naked ; but none 
of the female figures are wholly naked, though some are naked from the 
waist upward. The drapery is bo various in its atructore and adaptation, 
as to afford much practice to the ai tist, and he has the whole range from 
the naked figure to the complex forma of modern female fashion. The 
garment roost used by men and women is an oblong square shawl or 
mawd, wora in various ways. Sometimes it is a shawl or scarf. Sooie- 
tiraea a cloak, with the men a waistcloth. As a scarf, it is sometimes put 
on in the usual fashioa, and the ends then put through the arms, so as to 
hang down. As all the garments are of various colours, while, blue, and 
red, and sometimes with braidings patterns, and ornaments, tlie effect is 
much increased. 

Many of the female dresses are very elegant in form and colour, and 
they arc of great variety. We recummend to the ballet masters, who are 
always searching for something novel, ati Etruscan ballet, with some of the 
picturesque costumes of the Museum. In each subject a different general 
fashion is observable. Ia the Right Tomb of Tarquinii, the women have a 
long and rather close dress, with a shawl ; a cap worn in the fashion 
Parisian women wear a coloored kerchief, with short curls. They hare 
likewise sandak. In the Left Tomb of Tarquinii, the costume is almost 
modern — a boddice with short sleeves, a short aud very full petticoat, boots 
or saodala, long hair worn with a wreath, earrings, bracelets. The third 
fashion ia in the torah of Ooroeto : a huddice, petticoat, pelisse, cloak or 
shawl, long-toed shoes, the hair worn in long tresses. 

As aa example of the mode of treatment, we may take the female play. 
ing the castaoeta, in the Left Tomb of Tarquinii. She wears a r«d 
boddice, edged with bright blue, short sleeves of the pattern of the skirt, 
trimmed with blue. The petticoat, short and in full breadths or folds, is 
of a reddish tinge. The pattern is in red, and consists of three spuU 
divided by horizontal stripes «r braid of red, sometimes plain, someUmsi 
dentelalcd. The pattern of the skirt would do credit to Regent-street, 
and shows more design than most of the products of the Manchester loom. 
On her abouldera she wears a btae scarf edged with red, the ends being, 
as before described, brought through the arms. Her hair is worn long, 
and around her head she baa a blue wreath. Her booU are red. She hi* 
bracelets, and in her ears rint;* with a large round drop. 

Besides the practice of showing the outline under the drapery, there is 
another conventional peculiarity of Etruscan art, which consists in show- 
ing all the fingers of the hands, which are arranged in perspective, fan- 
fash ion, but close together. 

In the Right Tomb of Tarquinii, in the lower compartment, the chief 
personages are three men and three woraeu, seated in couples oo three 
couches, which are laid in one row, so that the guests can be fully seen by 
the spectator. Throughout the subjects we notice that the women, like 
those of Rome, were treated with great deference and attention, being the 
companions of their husbands in their feasU and games, and that they betd 
the position of a Germanic rather than of a Greek wife. In the banqoeU 
and the games the women are present, seated with the men ; and even of 
the slaves or attendanta, none of the women are naked. Two naked boy 
attendants stand near tlve couches, and there are small tables, of very 
elegant design, hearing refreshments : the men and women are drinking. 
As if for coolness, the men and women are naked from the waist upward. 

Under each of the couches is a pair of ducks, painted in blue. Each of 
the ducks is in a different posture, but each is characteristic, and the 
artist shows a degree of skill and funcy which a modern rival could not 
surpass. The six ducks are pictures in themselves. From the introdue* 
tioa of them, it is to be supposed they were pete of the household, thoogb 
rather strange ones. 
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It ■• 1» be noticed that the Etrascan artisti gtndiooBly ttrire to introduce 
aa HMch variety a» poesible in the treatmeot. While a general symmetry 
of amagemeat ia presenred, each fignre is pot in a different dress or atti- 
tada. 8e, too, the detail* are raried. If oae dancer is ia Uae, aaotber is 
ia rcH ; if one has a shawl, another has a cktak, and so forth. In the Left 
Tomb of Tarqoiaii, the figures of the dancers are separated by trees, on 
iriiich are birds or animals ; but there is a different set for each tree. 

At one end of the couches is the chief musician, playing on the double 
tibia or pipes. This seems to have been the great instrument of the 
Etruscans, as it was afterwards with the Romans. It is introduced, lilce- 
wise, in the Left Tomb of Tarquinii. The instruments shown are the 
double tibia, the lyre, and the castanets. In each subject are two players 
of the double tibia. 

On the left hand are three male and three female dancers, and as many 
•a the right hand. One of these latter plays the double pipe. Tiie figures 
are separated by branches of trees. The men are without shoes, and with 
■o garment but a waistcloth. 

On the right-hand side is au elegant table with three white ?ases and 
oae red (me. This is a pleasing furniture group. 

The upper compartoient of this tomb contains a great number of groups 
aad ignres of small sixe, engaged in public games, and with two stands 
ftr spoetators. The stand has a platform, on which are the chief per* 
aooages, men and women. Underneath are some men lying down. The 
coftames of the spectators show a greater variety of fashions than the 
banquet; some of the men have beards, and some are without; some of 
Ibe women are dressed in white. 

The games represent leaping, running, chariot races, hurling the discus, 
basing, and the armed course, which are painted in a lively manner. 

In m kind of pediment above is a large vase, and two persons at an 
satertaiameDL 
Th« tatnuce to this tomb is adorned with two panthers. 
Tha Left Tomb of Tarquinii only includes one subject— a banquet ; but 
fte naatnmiia are much richer. To this belongs the female figure already 
dosdy described. Here, likewise, the chief personages are three couple 
seated on conches ; but the arrangement is different, one of the couches 
Mag turned lengthwise at right angles. This gives the opportunity of 
leeug the finish of the end — and indeed the design and finish of the 
esBches are well worthy of study, showing fitness, lightness, and elegance. 
Here are two small tables or stands, exquisitely finished, on which are 
ikced the refreshments. A female attendant is standing. A naked page 
klda in bis hand a percolated vase or wioe«strainer. Male and female 
itliiMlaiili aeem to have been employed at entertainments. Two of the 
lady gaesta wear a red veil. The whole of (lie guests are wreathed either 
with ivj or lanreL Under the couches is a panther, a cock, and a hen. 
Hie ooek is a very gay piece of painting, and is another example of the 
ittentioa to details. The panther seems to have been a great favourite of 
fte Etraacaos, and here and elsewhere is frequently introduced. He was 
<f course, tamed. The men in this group wear short beards, whereas, in 
&e ether Tarquiniaa tomb, the guests are beardless. On the left of the 
(oocbes stands the player of the double tibia. 

On die left-hand side are two male and three female dancers. One of 
ikt men is playing the lyre. On the right-band side are likewise two 
■de and three female dancers. One of the men plays the double tibia, 
lad oae of the women the castanets, or rather bones. At each end is a 
■in, mounted either on a mule or horse. Each figure of the side groups 
■ leparated by atree, chiefly laurel, having sometimes a flower at the 
kMooL On the branches, and flying aronnd the trees, are birds of gaudy 
lUMge. On some of the trees beasts are drawn, as the panther, rabbit, 
lad for. These latter are painted spotted, like the panther. One of the 
laothers is climbing a tree, like a cat or a monkey. The men dancers 
*iar Uae nwwds, and the women dancers red mawds. The fancy dis- 
llijsd in the arrangement of all the details is well worthy of note. The 
'npery b likewise pleasing. 

The Left Tomb at Vulci, which has Etruscan inscriptions, is of a more 
KiMal abaraeter in the features of the people. There are no women in 
^ tdhHettf and the figures are employed in public games, as leaping, 
laahig, bone-racing, Sw. Some of the men wear a cap, like that of the 
*iwa In tiM Right Tarquhilan Tomb. The Vulci Tomb was discovered 
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The Right Tomb at Vulci is different from all the otheri in snbjeet* . 
style, treatment, and physiognomy. The personages, who are oaore of a 
Greek or Pelasgic character, are closely draped in cloaks of one oolonr, 
as blue, without ornaments or trimming,— more closely approaching what 
from our sculptural impressions is conventionally required as antique, than 
the gay and lively costumes of Tarquinii. This tomb, however, had a 
chequered ceiling, like those of the Tarquinian tombs. These ceilings are 
of a peculiar character, and are executed in various colours, showing, as 
usual, much fancy in the arrangement. 

The paintings of the Etruscan Charon are coarse, and seem conventional 
caricatures or grotesques, quite different from the portrait-like character of 
the other designs. 

The Etruscan paintings will well repay inspection, and are some of the 
best illustrations we have of ancient manners. The student who wants a 
comment on Homer will best find it here, and after perusing the book of 
games, he cannot do better than see them depicted in detail in the Right 
Tarquinian Tomb or Left Tomb of Vulci. The banquet scenes are fidr 
illustrations of Roman life. Etruscan vases and Etruscan dancers, the 
double fiute and the lyre, were to be seen at Roman banquets, where the 
guests likewise reclined. What is given merely in form in bas-reliefs is 
here given in form and colour ; and what is in sculpture performed by the 
artist from imagination, long after the event, is here painted to the life from 
the men and women as they breathed and moved and dressed. Certainly, 
the Elgin frieze gives us a tamer idea of Athenian life, though executed 
under the eye of a Phidias, than the weaker paintings of the Etruscans do 
of Etruscan life. 

In an artistical point of view, there is a benefit in studying the works of 
a refined people, for so the Etruscans were. They possessed a literature, 
and inscriptions were common on public works, showing that reading waa 
generally diffused. Their dresses, manners, and games show that they 
possessed wealth and cultivation, and the works they have left us are 
ample proofs of their advanced taste and of their love of the pictorial arte. 
Music and dancing were advanced to the rank of arta. It is always nsefnl 
to contemplate and analyse the progress of a people who had less ad- 
vantages than ourselves. 

The sculptured tombs in the lower part of the Museum do not show so 
fovourably as the paintings, though they exhibit traces of artistic develop- 
ment. They are generally carved in soft, bad stone, and some are in 
coarse clay ; yet, even in these, there is an attention to anatomy, to draw- 
ing, and to drapery, which draws our notice. Some of the reclining 
figures show considerable care in the arrangement of the muscles of the 
back. In the paintings, minute anatomical drawing is not attempted, hot 
in the Right Tomb from Vulci the muscles of the abdomen are drawn in 
the Greek style in the figure of Pluto, which is only half-draped. From 
their progress in paiotiog, from their sound principles of art, and from the 
indications in the rude sculptured works we have, we may rest assured 
that these latter are not fair samples of Etruscan art ; and we may expect, 
that though most of the finer works have perished by the effect of time or 
by the hands of the Romans, that more favourable specimens will yet be 
discovered. 

The vases commonly called Etruscan, are now brought together in the 
Etruscan Room, and arranged, which was very needful, for during lome 
years they remained in a deplorable state of confusion, so that it was 
impossible for the student to get any benefit from them. 

The vases are now arranged chronologically and according to the locali- 
ties in which they are found. They form six groups, besides a collection 
of terracottas, chiefly Etruscan. 

The first group consists of vases of heavy black ware, some with rude 
figures upon them in low relief, the work of the ancient Etruscans. These 
are mostly found at Cervetri or Caere. 

The second group includes the vases called Nolan-Egyptian or Phoeni- 
ciau, with pale backgrounds and figures in a reddish maroon colour. The 
figures are chiefly those of animals. These vases are mostly found at 
Nola. 

The third group contains early vases with black figures upoa red or 
orange grounds. These are rich in mythological subjects. These vases 
are found at Vulci, Canino, and the Ponte della Badia, to the north of 
Rome. 

The fourth group is formed of vases more carefully finished. The dis- 
tricts from which these are obtained are Canino and Nola. 

The fifth group is a later class of works, more slovenly painted. Tlw 
subjects relate chiefly to Bacchu. The vases are got from the province of 
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he Baailicata in Naples, to the soalh of Rome. Fade«d, most of 1\ve 
vasea are got over a wide district, far bejrood the coofioet of Etroria 
Proper. 

The sixth group is from the Neapolitan province of Puglia or Apulia. 
Tb«se are much lilce the vases of NoU, with p«le backgrounds and figures 
of the reddish niarooo. 

The terracottas are of various origia aod require classification, so that 
the locality may be knowd. They are chiefly Etrusrtan. In the ceatre of 
this group are various diviaities and (uylhologictt) groups. 

Besides the vases included in the Etruscan Room, are others in various 
parls of the Museum. There is a targe collection of vases and terracottas 
from Atben;^ in the Bronice Room. In the Tuwoley collection are Roman 
vases, urn$, and terracottas. In ihe Egyptian Rooms are vases and similar 
works, uf various tiroes and styles. 

Altogether, the colleclioa of va^es and terracottas in the Museam is 
copiooa^ but to make it complete it is very necessary that there should be 
ft aeries of Chinese porcelains. The Museum of Economic Geoluf^y roa- 
teinsMine specimens of ancient and modern earthenware, but the British 
Museam must be looked to as the chief school for artists, 

(To be continued.J 



DESCRIPTION OF A UNIVERSAL TIME TABLE. 
By F. Bashfortm, Eso. 

The calcnlatiou of Railway Time Tables is attended with considerAble 
difficulty and liability to error, owing to the various velocities of diflereat 
classes of trains and the variation of gradients and stations stopped at. 
The importance of the correctoess of these tables, coupled with the ditli- 
culty of obtaining that result, have led me to contrive a little instrument 
which, when the stoppages and the time of starting and arrival are deter- 
mined, will give the times of arrival at each station exactly as they appear 
in the bill, regard being bad to varying gradients, and consequently vary- 
ing velocities. There coald be no doubt of the perfect success of a mere 
geometrical contrivance, but to remove any doubt that might be felt, and to 
explaiu my notions to my friends, I have constructed a universal time 
table for the maiD liae of the 'Manchester and Leeds Railway, which is 
about 01 miles long, and has 21 Rtations. The result is perfectly satisfac- 
tory. I employ two scalea ; the vertical is of 40 minutes— the horizontal 
of 8 miles to the inch, but Ibey might have been respectively 6(1 and 20. 
The ioBtrunieot is arranged on a board 11 iuches sifuare. 




Let A B, fig. I, represent 30 miles, and tbe perpendicular C B, 00 
niDates, and suppose a train to be travelling along A B with a uniform 
velocity of 30 miles per hour. The time of describing A & ^vill be found 
by applying tbe vertical scale to measure the perpendicular c b ; fur 

Time in A ^ A 6 he. 

Tinie~iu A B ~ A"B ~ B C 

But B C represents lime id A B, aod therefore &e represents lime in 
A fr ; and so on for any other distance. 

Suppose, however, that when the (rain comes to D, the velocity falls 
from 30 to 20 miles per hoar. Draw E F parallel to A B, and cut off 
E F = 20 miles. Erect the perpendicular F G, and make it CO minutes 
by the vertical scale. Join E G. Then the time of arrival^at any point 
d, will be found by applying the vertical scale to the perpendicular e rf, 
and reading off the minutes; and so on if there be]'more changes of velo- 
city. 

The above ia applicable to a train travelliog with varying volocitiea, ba 



without stoppages. If we suppose the train to lose 5 miootea by stopping 
at a station at b, then this lime will never be recovered, aod every point ia 
the time line to the right of b c, roust be raised 5 minutes. If there be 
another loss of 4 minutes at d, every point in the lime line to the right of 
d e, must be raised through 4 miDotei additional ; and so on for 
aloppa ges. 




Mg. a. 



FlcJ(. 



Suppose that on a railvray there arc stations A, fr, C, d, *, F, ^, 4, 1 
where A and I, are the terraioi, and C, F, first class. A lo i, is 3 miles; 
to C, 2 , ; C to d, 0| ; d to «r, 4 ; r to F, S ; F to /r, 2 ; ^ to A, 3 ; aod 
A to I, 6 miles. The iirst eight miles cao be travelled at tbe rate of M 
miles per hour, tbe next ten at 20 miles, and the remaining distance at SO 
miles per boor. Fig. 3, shows a series of strips of boxwood of equal 
length and thickness, bat whose breadths represent the distances betwixt 
tbe alations, measured by the horisonlal scale. The section at fig. 6, show 
tbe provision made at each division, by a pin and two holes, to hI uw fo 
stoppages, as at C and F, fig. 4. Tbe time lines, x y, z w, are laid doi 
as in fig. 1. Tbe former is for trains passing from A to I, the latter frog 
1 to A. 
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Fig. S, is plaoed od a levd >arf«ee u ia ig. 4^ and the separate pieces 
of wood are kept in their places by two fited pieces X Y, witli parallel 
tees. O S, O' S', are two straight Imuts moveable about O O', 
capable of being clamped in any poaition. Fig. 5, repreteats the sea le 
«sed in reading off the time. The head moves along the bars O S, O' S 
like a T-sqnare. The slide carries divisioDs for every 10 minutes, and 
the circles on it represent the ivory studs on which any required consecu- 
tive hoars are written, as it would be inconvenient to have it of sufficient 
eagth to hold 12 hours. 

Let it be required to read off the 
times for a train stopping at C and 
F. Breaks must be made in the 
time line at C and F, by the contriv- 
ance, lig. 6. Secondly, move the 
slide and the strips of wood be- 
twixt X and Y, op or down till Ihe 
time of starting on the scale falU 
n the end of the time line at A. 
Thirdly, move O S, about O, till the 
other extremity of the time line 
coincides with the required time of 
arrival, and then clamp the bar. 
The scale must be applied to show 
the hour and minute coinciding with 
the breaks at m and n, and this time 
mutt be regiiitered in Ihe table. For 
the rrturn train, I to A, the heyl of 
the scale slides along O' 8', and the 
second and third adjustments have 
to be made. 

Few stations have been supposed 
for illustration, although the advan- 
tage of using this method is not so 
apparent in such a case. However 
great the number of stoppages, it is 
scarcely poisible to make a mistake 
that will not be detected. If any error 
be made in making the breaks in the 
time line, the time table will show 
either the omission or excess, as 
the time and station most be read 
off at each break in the time line, 
and registered in the tan 



o 



not enable me to say whether it resembles the one above described. I •■ 
not aware that the method of allowing for a stoppage at any given statioOy 
for varying the time of performing the Journey, or for reading off the times 
ready for insertion in the time table has ever before been adopted. 



L 



d«. 



There is no necessity for having the velocity per hour given for the rate 
oftraveUlngover each particular part of the line, for the purpose of laying 
down a time line, as it may be plotted from the observations of the times 
of arrival at several points of the line of a train travelling without stop- 
pages. Let train be traveUing along A D, fig. 7, and let O, B £, C F, 




Fig. 7. 

and D O, at right angles to A D, represent the times of arrival at A, 6, C, 
and D. Join A, E, F,G, which will be the time line. The time allowed 
fbr stoppages must include the whole loss consequent on lowering and 
getting ap the speed. 

Mr. J. Samnda employed diagrams constructed in a manner similar to 
flgs. 1 and 9, to explain the proposed arrangement of the trains on the 
London and Croydon, and Croydon and Epsom railways, which are givrn 
in the *' Minutes of Evidence," printed by order of the House of Commons, 
Jane, 1844. I have also seen in the Builder^ of Aokusi 91, 1847, a notice 
of a new time table, patented in Paris, but the description there given does 



ENGINEERING AND RAILWAY MEMBERS OF 
PARLIAMENT. 

A new parliament under usual circumstances is not of much importanoe 
to professional men, but for once the case is different. Engineers and sur- 
veyors have now much at stake in the measures likely to be subjects of legis- 
lation ; while the elections have brought forward many men whose opinions 
on these subjects, or whose connection with our professional pnrsuilsy 
create much interest. We have been handed over to the mercies of a 
Board of Trade already, while many measures deeply affecting professional 
interests are sore to come uuder discussion, such as the health of towns* 
bill, a general act for drainage, railway legislation, the survey of London* 
and steam-engine inspection. How these subjects are likely to be treated 
is not unnaturally a matter of anxiety. 

The last parliament t>egan the new class of railway directors, for we can 
hardly consider the election of Mr. Charles Russell, the late member for 
Reading, and chairman of the Great Western railway, as being of more 
value than a single and accidental circumstance. It was the return of Mr« 
Hudson and Mr. Chaplin which constituted the class now so greatly in- 
creased by the late elections. 

With some it hss been a matter of fear that we should have a railway 
parliament, and it has been put forward, under the authority of Mr. Dodd, 
that the present parliament contains more railway directors, engineers, re- 
tail tradesmen, and political lecturers than any former parliament, and 
fewer officers in the army and navy, and landed gentry. If a parliament 
now have railway directors in it, it must have more than in former parlia* 
ments, because as it may be said railway directors did not exist as a class 
in former days. We might as well be told that in the streets of London 
there are more cabmen and omnibus-drivers than in former days, and that 
on the river there are more steamboat stokers and fewer watermen. Ad- 
mitting the fact that there are more railway directors and engineers in tlie 
house, we do not therefore see any ground of alarm to the country. As to 
the retail tradesmen we have little to do with them, except so far as they 
have been mixed up with railway directors, and insomuch we are bound 
to say that we put no worth on the increase of retail tradesmen, for we be- 
lieve that the whole body of retail tradesmen in the House of Commons 
consists of one or two individuals. The injury to the country cannot at the 
worst be very great in having Mr. Williams, the haberdasher, instead of 
Mr. Alderman Waithman, the haberdasher, or Mr. Alderman Sidney in- 
stead of Alderman Sir Matthew Wood. We confess likewise to obtoseness 
as to the injury likely to arise from Mr. Alderman Sidney, Mr. Williams, 
or anybody else who makes money behind a counter, sitting cheek by jowl 
with the members for Waterford county, Finsbury, and Wallingford. 
With regard to the political lecturers, they mean Mr. W. J. Fox, Mr. 
Feargus O'Connor, Mr. George Thompson, and Mr. Wilson ; and even 
though political lecturing has taken the place of political pamphleteering, 
it grieves us little that Messrs. Fox and Thompson sit as members of the 
house to which Burke, Sheridan, O'Connell, Cobbett, and Hunt belonged. 
We need not enlarge the latter list. 

The only fact with which we have to grapple, indeed the head and front 
of the grievance, is the number of railway personages ; though we are bound 
to say, that when admitting the new classification of railway directors, we 
most not forget that it strips Mr. Hudson of bis quality as a landed pro- 
prietor, Mr. Glyn of his title as a banker, and every other individual of his 
previous description of enrolment. One question therefore is, whether in 
accepting the new class of railway men, we admit a body less wealthy 
than officers in the army and navy, government functionaries, or landed 
gentlemen. We believe that on the whole Mr. Hndson, Mr. Glyn, Mr 
Robert Stephenson, Mr. Cubitt, Mr. Chaplin, Mr. Parker, Mr. Locke, Mr. 
Pcto, Mr. Waddington, Sir Joshua Walmsley, Mr. Jackson, &o., have not 
too small a stake in the property of the country to disqualify them froos 
sitting on the same benches with other gentlemen, whose names it is un- 
necessary to mention, as the state of their finances may be learned of any 
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hnr bilt^broker or sheriff's officer. If we were to gite a oool and candid 
opinkto, we should say ibal the pres«i>t parliaiiirutcuDtaiaiiasmuoh wealth, 
reapectability, and iutelligcnco ai any parlianieol which has ever sat within 
the preciucts of St. Slepben's. We are quite ready to believe that there 
are adveoturers in the prcarut house, but we do not believe (hat there are 
more than usual in an assembly tu which the luodr uf admission ntrords oo 
guarantee of moral worth, still less a security against moral corruption. 

There is a class of persons in this country and in all others, who so far 
from allowing that there is uoUiing new under the sun, can scarcely believe 
that the night falls and morning breaks day by day, and that the whole 
aebeme of creation, life and death, death and life, rolls on in the course of 
its •ccomplishmeot. For them, everything that is new is a prodigy and an 
alarm, and they arc kept in a perpetual state of worry by the uutuwnrd 
events <^ their times. No ben was ever more alarmed at.seeing ducklings 
take to the water, no schoolboy was ever more annoyed at a wet holiday 
when he had nailed (he barometer to " set fair," than are the class to whom 
we have alluded, at the obstinate movement of a state of society which iu 
their mind's eyes tiiey have nailed to stand stock still. For thorn, the irrup. 
lion of railway men into the House of Commons is a new cause of wonder, 
aad we shall have a new Sybil or a new Coningshy on a fact which sets 
itself so uudacioobiy agniost thi^ middle ages, and which is only a new- 
proof of the material aspect uf these degenerate days. Alas! the House 
of Commons has been always in tliis elate of revolution. It began by ad- 
mitting the small squirearchy, (he manorial lords who rose under the 
Edwards; it received an accession of traders under the Tudors, of Puri* 
tans under the Stuarts, and of army colonels under the Cromwells. tjueen 
Anne's people were taken aback by the admission of stock-jobbers and fund- 
holders. King George's by (he strange accummulalion of nubobs ; then we 
wcr« frightened by West India planters, by bankers, (hose who bad ea- 
riched themselves with government contracts, and by horde upon horde of 
the noureaux riches who had enriched themselves tout nouteiUmertt . The 
vested interests iu the house are all innovations: there were no army 
oRicerB before tliere was a standing army, no couulry bankers within a ceo- 
tory, no fuadbolders before there was a national debt, and the slaticians 
have made no allowance for the decline or extinction of lottery ollice- 
keepers, West India planters, government contractors, and nabobs. The 
accession of railway cbairmeu and directors is a fact, and ^'UHjaitaC' 
coat/*!!," but 00 more ; the House of Lords will not be turned into a first- 
class train, tlie House of Commons into a second-class train, nor will Mr. 
George Hudson be made First Lord of the Treasury, nor Mr. Chaplin 
Commander-in-Chief. It is a great pity for those who have excited them- 
selves (o the pilch, but there will he uo railway revolution. 

All that it amounts In, and (he only real signilicauce is this, that (hose 
who were before distributed among the squires, bankers, and merchaals 
are now grouped as railway directors, and that we have admitted a uew 
classilfcatiou of men of wealth, ability and intelligence. So far as in- 
vestigation may be entered upon, we are sure (bat the result will be to 
show undoubtedly that as a nation we are none tlie worse olf than we were 
before ; (bough, by conforming with the w ants and exigencies of the time;^ 
we may be in some degree the beder. 

Whether we will or uo, conform we must (o the progress of events ; we 
cauQOt fasten old habits on to new institutions ; (here is no travelling out- 
tide an express train, oor can it be made to atop for a parcel of game at a 
hall door, — all that stage-coach system has been done away with. The elec- 
tric telegraph will not frank ladies' gloves and fans, nor can we give West 
India pines a hot-house flavour. Netv eelabllshmenta create new iostt(u- 
tions. Railway companies have created railway directors, and railway 
directors have become members of parliament ; — wc must submit, and out 
be surprised when (he next change comes. W^e may soon have telegraph 
men as candidates, and the successful management of the correspondence 
of the country may be a claim for the honours of representation — and why 
not 7 What harm is done 7 

By some the mention of railiray members of parliameut is met by the 
counter-cry, " What can the management of switches and sidings have to do 
with iegialation, or why is successful iohbing to be held as a proper train- 
ing?" Certainly, if England were a country of doctrinaires, which it is not, — 
or an empire of mandarins, which it is not, — or a Prussian police district, 
whieh it it not, — railway directors would as such have no qualification, and 
Ihey would be bound to prove the extent of their political studies and capa- 
city. We are not aware of any free country being successfully goTerned by 
literati or theoretical politidaos, and both Rome and England arc examplM I 



of countries not governed by literati ; nor do we think that the Utter oouotry 
is likely to come under the system. We must therefore take it as we find it, 
and in so doing, it may be worth while to consider Itow far railway director* 
as such are likely to prove efficient law-makers and public counsellors. 

England is a practical country, and a preference is alvcays given to ]uaeti- 
cal training over theoretical training, and we question whether SBgiUhmeft 
would not any day much sooner elect a good brickmaker than thegreateal poet 
or dramatist on whose fame they ever prided themselves. Gire a man a 
good practical training, and he may set his hand to anything — that is, the 
English teaching and schooling : and we are none the worse for it. It is per- 
fectly national tu see Richard Cobden and George Hudson in their present 
positions, and it ivould not be surprising to find them exerrising still greater 
influence. The standijtg of these two is an exposition of tbe national sym- 
pathies and character — not what some have been pleased to call it, tbe wor- 
sbip of Mammon, but the result of that innate appreciation which the Eng- n 
lish have of business habits applied to business purposes. We are very oer«H 
tain that as much vould not be done for Charles Dickens, and we are not 
ashamed of it. Dickens has his reward in another way. We give to a 
Cobden or a Hudson political power an<t influence, but we do not award to 
them the undying esteem of all ages. It ij the pride of genius to labour for 
the Bpplau»c of posterity ; the politician has only a life interest in the pre- 
sent. Wliether it he better to become a Shakspeare or a Cobden it lies i 
with the aspirant to judge, but he must not complain if he do not receive>^| 
tbe rewards of both. We know that there is a large party who complain ^1 
that in this country literary and scientific men do not receive political re- 
wards; wc cannot see that there is any ground for sympathy with this com- 
plaint. We thiuk a successful railway potentate mnch more fitted for a law- 
maker than a proticient poet, physician, or artist. A man who can look 
well after his owu affairs is, in the common acceptation, best fitted to look 
after the affairs of his neighbours ; and railway kings comply mucli better 
with this condition than poets, painters, tcathematicians, musicians, or axstors. 
Tbe sample we have had of literary men in tbe House of Communs has not 
been encouraging enough to induce us to wish for more ; and while there is 
no specific exclusion of them, and while they have the means of purchasing 
a qualification by the very liberal remuneration of their labours, we are not 
disheartened nor ashamed that Dickens, .^.iusworth, James, Leigh Hunt, and 
Sheridan luiowles, are not members of the House of Commons. It is qoite 
as open to them as it is to tiulwer, D'lsraeli, and Macaulay : and when ther 
can command the political confidence of tbe public, let them demand politi- 
cal honours. 

We consider tbe training of a railway man as particidarlr qoalifying him 
or parliamentary duties. He must be a man in whose pecuniary ability aad 
truslvrortbiness a large nuiul>er of persons have placed their confidence:. 
He is trained in the habit and feeling of public responsibility and accounta- 
bility. He must have working habits of business as the member of a board, 
for without he has adequate command of temper and ahilitr, be cannot con- 
tinue as the colleague of a dozen or twenty men of standing. The crotchetty, ^ 
prattling, meddling, or ill-tempered man is either sifted out, or be has Ida's 
rough points polished off. He acquires a considerable degree of finandal ^^ 
and fiscal knowledge in dealing with large sums of money. He is compelled 
to enter upon the consideration and application of many newly developed 
principles, whictv require close discussion and accarate comprehension. He 
is schooled in meeting the exigencies of new and progressive institutions. He 
it called upon to conduct important negotiations with able men, and to makie 
arrangements nhich shall be applicable to circumstances of great difficulty 
and complexity. This is no exaggeration of the capabilities of a railway man, 
and we consider it not a bad stock whereon to engraft^ the responsibilitiea of 
a seat in the House of Commons. 

Except among our Indian functionaries of the ci>il service, it will be diffi- 
cult to And men who have had a wider field of adminiitrative practice thaa 
our railway directors. Kesponsihilitics far exceeding those of the fioanee 
minister of many an independent nation devolve upon Mr. Glyn, or Mr. 
Hudson. Tbe yearly expenditure of millions, the management of a floating 
capital of twenty millions, and of a current revenue perhaps of two millioBi. 
with the adminijtrative control of a thousand subordinates, ad'ord a wide 
field for the attainment and cxerciie of practical ability, — and we opine tbflt 
that is what is wanted in tbe House of Commons. We have speakers enangli 
and wtitera enough ; we want thinkers and doers, and the more of then th 
better. 

A fair examination of the question can only have one result — thftreoogw^ 
tlon of the eligibility of railway men, even if ne cannot get so far beyond 4lw 
faar of ridicule as to allow tbeir superior capacity. We believe the prwert 
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Hoaae of Commom bM been refiresbed witb new blood, tnd tbit Mr. Mee- 
gregor, Mr. Fox, and Mr. '\^^on will not prove ueleu member*, still leu 
Mr. Olyn, Mr. Hadion, and the many other gentlemen whom we bare al- 
ready ennmented. Before leaving this part of tba sabjeet, however, we 
CBonot well refrain from making lome remarks on a few of the individaala 
UMt prominent in the railway legion. 

Mr. George Carr Glyn is the son and grandson of a baronetal family of 
that name, and a member of the banking firm in which bis brother, the pre- 
sent baronet, is a partner. Mr. Glyn made bis debut in joint'Stock com- 
panies during the mania of 1824, at which time, among other snch occupa- 
tions, he was auditor of the Columbian Pearl Fishery company — one not 
among the brightest enterprises of that speculative period. Of late years he 
baa shown less ardour in his engagements. In the next great period of specn- 
lation, we find bim chairman of the London and Birmingham, now the Lon- 
don and North Western railway company. For a long time he has been the 
httd, out of parliament, of the railway interest ; as much from being put for* 
ward by his colleagues, as from being recognised by many of the minor com- 
panies. His policy in this capacity is the index of bis parliamentary policy, 
and it has not been that which in our view has been best calculated to pro- 
mote railway interests. Mr. Glyn has no confidence in independent action, 
and has always been inclined to lean upon the government. He was the in- 
troducer and the chief supporter of the Board of Trade inspection system, 
and bis last public act is a declaration of bis adhesion to the same principles, 
ihoogh be has already bad reason to regret the exercise of the power which 
be has entrusted to such bands. Mr. Glyn has no defined views as to the 
operations of railway capital, the principle of private enterprise in joint-stock 
companies, or the principle of fares. What convictions he has are opposed 
to what is assumed to be the best theory and the best practice, and Mr. 
Gl3rn only acts in conformity with these latter, when be can no longer with- 
hold bis action, though he does not seem to give his acquiescence. With a 
very distinct delivery, and a seeming logical severity of language, Mr. Glyn is 
a very indistinct thinker. As a railway chairman, witb the prestige of a 
great reputation, and with a case carefully got op, Mr. Glyn has been an im- 
pressive speaker. Whether be will be so successful in the House of Com- 
mons, where he will no longer stand alone, but have to contend witb other 
men, remains to be seen. Undoubtedly be has great advantages : a pleasing 
person, polished language, a confident but inoflfensive address, and the asser- 
tion of tdgb moral principle, when backed by power and reputation, are calca- 
lated to produce a favourable impression on an audience. On some points 
of religious profession, Mr. Glyn is, we believe, likely to take the same part as 
hu cousin, Mr. Plumptre, whose strong opinions are well known. Success 
and ill-snccess have been abont equally balanced in Mr. Glyn's career : the 
xerignation of the North Midland chair, defeat by the Great Western, 
aad recriminations with Mr. Moss and Mr. Russell, in which mutual charges 
of breach of faith have been bandied, have l>een counterpoised by Mr. Glyn's 
maintenance of the London and Birmingham chair, and by his amalgamation 
of the Grand Junction railway, after difilicuUies which might well have been 
regarded as insurmountable. Mr. Glyn's maiden session will be anxiously 
watched by many. 

Of Mr. Hudson little need be said. He bas successfully poaaed through 
an anxious railway session, and the next series of half-yearly meetings 
can scarcely present anything inauspicious. The prestige of his reputa- 
tion is ontonched, while in the present temper of the Bentinck party, being 
anshackled in bis political movements, and released from his patronage of 
protectionism, he is likely to exercise great and useful influence in the 
hooae. Mr. Hudson is certainly the railway man of the most original 
powers of thought, of the most advanced mind, and of the most progressive 
character. More confidence is to be placed in his single defence of the 
joint stock system, than in that of all the railway members put together. 

Mr. Hayter is the representative of the Great Western. 

Mr. Chaplin is a man who will hereafter be better onderstood by the 
public. A aketch of him in Fra$er's Magatiney does honour to bim 
and to the writer. Mr. Chaplin is a man who by great prudence has 
raised himself to a very high position, who undertakes nothing without ' 
careful and laborious thought, and who, although often behind hand and 
oot always in the right, commands respect from the known fact that his | 
opinions are the result of a weU-stodied conviction, bir. Chaplin, we 
eoDceive, is much more likely for the present to follow Mr. Glyn's line of 
policy than any other ; for he is, like Mr. Glyn, only a forced follower — 
we cannot say convert— of what may be called the railway movement 
pwty. 

Mr. David W^addiogton has not hitherto been well known in may iada- 



pendent capacity. His chief claim heretofore has been the nnboonded 
confidence reposed in him by Mr. Hudson, and his administration under 
Mr. Hudson of the Eastern Counties railway, against the most difficult 
ciroumstances. 

Mr. Robert Stephenson, the son of the patriarch of the locomotive syg« 
tern, bas been less known by the puUic in bis personal capacity than as aa 
engineer. His ability in those fUadiatorial combats before parliamentary 
committees, his practice in negotiatioD and correspondence, and the confi* 
dence reposed in his diplomatic skill by leading railway men, are guarao* 
tees of his powers to those who know him. A good figure and pleasing 
address will help him in making an impression in the House of Commons. 
He bas always been acting in conjunction with Mr. Glyn. 

Mr Locke has tried bis skill in the same arena of the committee-rooms, 
and with equal success. Mr. Locke at one time co-operated with the 
Great Western in their struggle with the London and Birmingham, but 
still must be ranked among Mr. Glyn's followers. 

Mr. Jackson, of Biricenhead, has only a provincial reputation. He is • 
fluent speaker in the Liverpool style, but is likely to require a long traiaing 
in the House of Commons before be will have weight. He bas no decided 
views on general principles of railway policy, but is an advocate for bob* 
restriction in currency matters. He has no weight amonc the railway 
interest, and will not be admitted by them as an exponent of their views, 
whatever course he may adopt. 

Sir Joshua Walmsley is a Liverpool merchant, a colleague of Mr. Jack- 
son's. He has served the office of mayor of Liverpool, when be was 
knighted. He is likewise a fluent speaker. 

Mr. William Cubitt, the contractor and builder, not the engineer, will 
not, it is supposed, take any active part in parliamentary proceedings. 

Mr. Samuel Morton Peto is considered a man of education, ability, 
intelligence, and practical business habits. He speaks well, but his rail- 
way principles are not known. 

Mr. Wyld has never had any intimate connexion with railway manage- 
ment, but is well acquainted with the general policy, and is supposed to 
be an advocate for non-interference. 

Mr. Humphrey Brown was the founder of the Birmingham and Oloa- 
cester railway, and afterwards its manager. He enters with very strong 
feeling into every subject he takes up. He is not so well liked as a 
speaker out of doors, but in the House of Commons is likely to be well 
listened to, as be is a well-skilled statician, and can get up his case care- 
fully and studiously. He leans to non-interference in the management of 
joint-stock enterprise. 

There are abundance of railway directors in the boose, but very few 
others who are likely to take part in debates in such capacity beyond thoae 
we have named. As the matter stands, we fear the prospects of the rail- 
way interests are very uncertain, for in all likelihood the voices and votes 
of Mr. Glyn, Mr. Hudson, Mr. Chaplin, Mr. Locke, Mr. Stephenson, and 
Mr. Waddington may all be given for a Board of Trade bill, or for more 
stringent standing orders to restrict new companies: This, however. Is 
matter of speculation, for Mr. Hudson is far on the way, as already inti- 
mated, to repudiation of the Board of Trade, and be last year vehemently 
condemned their railway bill. If, then, they should bring in some mea- 
sure trenching too much on the vested interests, they would only have the 
support of Mr. Glyn and Mr. Robert Stephenson, and the government 
would find itself attacked by Mr. Hudson, Mr. Chaplin, Mr. Hayter, Mr. 
Waddington, Mr. Locke, Mr. Peto. Mr. Jackson, Mr. Humphrey Brown, 
Mr. Wyld, and Sir Joshua Walmsley. This would make a grand railway 
debate ; and a severe defeat of Mr. Strutt might jeopardise the ministry. 

We must intreat the railway members carefully to consider the mischiefs 
which have already accrued from Board-of -Trade interferences, to with- 
stand every new bill, and to repeal or modify all the restrictions whieh 
have been placed upon joint-stock enterprise by the standing orders and 
enactments, such as the length of notices to parliament, the ten per cent, 
deposit, the limits on the payment of interest on calls, on the amount of 
dividends and fares, the power of suing for calls, the registration of joint- 
stock companies, and all the other new-fangled devices for impeding the 
free pn^ress of railway enterprise. Old companies may be fearfol of 
eooooraging competition, but experience mnst have already pointed oat 
that there is only one sound way of promoting railway enterprise, old aad 
new, and that is by unloosing the fetters. The same argument which 
aatborises the fettering of new schemes, authorises the fettniog of the 
oU. What the companies have to fear is not competition fiom eaok otlMr 
bat spoliation on the part of the government. As matters are goinic oow, 
tiiere will at an early period be a demand for a limitatioo of dividoods 
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flow bill-broker or sheriff's officer. If w« wm« to give n cool and candid 
fopinioo, we Bhould sa; ibat tLe preaeut pwJiaiueot cualaia< as much wealth, 
reapecUbility, aod iateliigence a» any parliaoicnl which has ever sal within 
the preciDctt of St. Stephen's. We are quite ready to believe that there 
are adveoturers io the present hoose, but we do not believe that there are 
more tbfui usual in an asseiubly to which the mode of admission atfords do 
guarantee of moral worth, still less a security against moral corruption. 

There is a class of persons in this country and in all others, who so far 
from allowing that there is nothing new under the sun, can scarcely believe 
that the aight falls and muraiug breaks day by day, and that the whole 
scheme of creation, life and death, death and life, rolls on in the course of 
its accomplishment. For them, everything that is new is *. prodigy and an 
alarm, and they arc kept in a perpetual state of worry by the untuward 
efents of their times. No beo was ever more alarmed at seeing ducklings 
take to the water, no schoolboy was ever more annoyed at a wet hoUday 
when he had nailed the barometer to '^ set fair," Ihnn are the class to whom 
we have alluded, at the obstiaale movement of a state of society which in 
Iheiraiiad'a eyes they have nailed to stand stock still. For them, the irrup. 
lion of railway men into the House of Commons is a new cause of wonder, 
and we shall have a oew Sybil or a new Coningsby oh a fact which sets 
Itself »o audaciously against the middle ages, and which in only a new 
proof of the material aspect of these degenerate days. Alasl the House 
of Commons has been xlways in this stale of revolution. It began by ad- 
mitting the small squirearchy, the manorial lords who rose under the 
Edwards; it received an accession of traders coder the Tudors, of Pari- 
taas nitder the Stuarts, aud of army colonels under the Crouwells. Queen 
Auue's people were taken aback by the admissiuu of stock-jobbers and fuod- 
bohlers. King George's by the slrauge accummalatioa of nabobs; (hen we 
were frigbl(>ned by West India planters, by bankers, those who bad en- 
riched themselves with government contracts, and by horde upon horde of 
the HOHrruux riches who bad enriched themselves tout noutelUment. The 
vested interests in the house are all iouovatioDS: there were no army 
officers before there was a standing army, no country bankers within a cen- 
tury, DO faodbolders before there was a national debt, and the staticians 
ba*e made no allotiriuice for Ibe decline or extioctioo of lottery oSice- 
keepers, West India planters, government contractors, and nabobs. The 
accession of raihvay chairmen aod directors is a fact, and " un /ait ac- 
compli," but CO more ; the House of Lords will not be turned into a first- 
class train, the House of Commons into a second-class train, nor will Mr. 
(•eorge Hudson be made First Lord of the Treasury, nor Mr. Chaplin 
Commaader-io-Cbief. It is a great pity for those who have excited them- 
selves to the pitch, but there will be uo railway revolution. 

All llial it arouunts to, aud the only real significance is this, that those 
who were before distributed among the squires, bankers, and mercbaots 
are now grouped as railway directors, and that we hare admitted a new 
classification of men of wealth, ability and intelligence. So far as iu- 
vestigatioQ may be entered upon, we are sure that tiie result will be to 
show undoubtedly that as a nation we are none the worse off than we were 
before ; though, by conforming with the w ants and exigencies of the times 
we may be in some degree the better. 

Whether we will or no, conform we must to the progress of events ; we 
ounot fasten old habits on to new institutiouB ; there is uo travelling out- 
side an express train, nor can it be made to stop fur a parcel of game at a 
hall door, — all that stage-coach system has been done away with. The elec- 
tric telegraph will not frank ladies' gloves and fans, nor can we give West 
India pines a hot-house flavour. New establishments create new institu- 
tions. Railway companies have created railway directors, and railway 
directors have become members of parliament ; — we most submit, and not 
be surprised when the nest change come?. We may soon have telegraph 
men as candidates, and the successful maoagement of the correspondence 
of the country may be a claim for the honours of representation — and why 
not ( What barm is done f 

By some the mention of railway members of parlismeut is met by the 
coanter-cry, " What can the management of switches and tidings hare to do 
with legislation, or why is successful jobbing to be held as a proper train- 
ing?" Certainly, if Bngland were a country of doctrinaires, which it is not, — ■ 
or an empire of mandorini, which it is not, — or a Prussian police district, 
which it is not, — railway directors would as such have no qualification, and 
they woald be bound to prove tbe extent of their political studies and caps* 
dtf . We are not aware of any free country being successfully governed by 
U or theoretical politicians, and both Rome and England are examples 



of countries not governed by literati ; nor do we tbink tbak tbe latter 
it likely to come under the system. We must therefore take it as we 
and in so doing, it may be worth while to consider how for railway <Ur 
a* such are likely to prove cfAcient liw>makers and pulilio coanseUors. 
England is a practical country, and a preference it always given to 
cal training over theoretical training, and we questioii whether Knglis 
would not any day much sooner elect a good bricknaaker than the greatest 
or dramatist on whose fame they ever prided thenselvei. Give a 
good practical training, and be may set hit hand to anj-thing — that is, C 
English teaching and schooling : and we are none the worse for it. It is pe 
fectly national to see Richard Cobden and George Hudson in their prt^ 
positions, and it «rouhl not be surprising to find them exerciang still gre| 
influence. The standing of these two is au exposition of the national ig 
patbies and character — not what some have been plca&ed to call it, the 
ship of ^lammon, but the result of that innate appreoiation which the H 
Itsh have of business habits applied to business purposes. We are very 
tain that as much would not be done for Charles Dickens, and we are 
ashamed of it. Dickens has his reward in another way. We give 
Cobden or a Hudson political power and influence, bnt we do not awar4 
them the undying esteem of all ages. It is the pride of geniut to labour* 
the applause of posterity ; the politician has only a life interest in the | 
sent. Whether it be better to become a Sbakspeare or a Cobden it 
with the aspirant to judge, but he must not complain if he do not rea 
the rewards of both. We know that there is a large party who compi 
that in this countr>' literary aud scientific men do not receive political 
wards ; we cannot see that there is any ground for sympathy with this Q| 
plaint. We think a luccessful railway potentate much more fitted for a | 
maker than a proficient poet, physician^ or artist. A man who can I 
well after his owu affairs is, in the common acceptation, best fitted to 1 
after the affairs of his neighbours ; and railway kings comply much bti 
with this condition than poeti, painters, mathematicians, musicians, oracQ 
The sample we have had of literary men in the House of Commons has 
been encouraging enough to induce us to wish for more ; and while Xbtg( 
no specific exclusion of them, and while they have the means of purchsi 
a qualification by the very liberal remuneration of their labours, wc are 
disheartened nor ashamed that Dickens, Ainswortb, James, Leigh Hunt, | 
Sheridan Iiuiowles, are not members of tbe House of Commons. It is ^ 
OS open to them as it is to Buliver, D'Israeli, and Macaulay ; and when th{ 
can command the political confidence of the public, let them demand 
cal honours. 

We consider the training of a railway man as particularly qualifying 
or parliamentary duties, lie must be a man in whose pecuniary ability 
truitivorthioess a large uoiuher of persons have pUced their oon6i 
He is trained in the liahit and feeling of public responsibility and ai 
bility. He roust have working habits of buiincss as tbe member of .\ bj 
for without he has adequate command of temper and abihty, he cauuo 
tinue OS the colleague of a dozen or twenty men of standing. The crot 
prattling, meddling, or ilUtempered man is either sifted out, or he I: 
rough points polished off. He acquires a considerable degree of i 
and fiscal knowledge in dealing with large sums of money. He is co 
to enter upon the consideration and application of many newly dci 
principles, which require close diicuision and accurate coraprehensi 
is schooled in meeting the exigencies of new and progressive institaii 
is called upon to conduct important negotiations with able men, and 
arrangements which shall be applic^te to circumstances of great 
and complexity. This is no exaggeration of the capabilities of a rail 
and we consider it not a bad stock whereon to eograft^the responii 
a seat in the House of Cominons. 

Except among our Indian functionaries of 
cult to find men who have had a v. ' - '' ' ' 
our railway directors. Ketponiii 
minister of many an indcpci ' 
Hudson. Tbe yearly expuia 
capital of twenty millions, and n( i 
with the administrative control ■ 
field for the attainment and ev 
that is wbst is wsnted in the 
and writers enough ; we w 
better. 

A fair examination of f 
tion of the eligibility of n 
fear of ridicule u to aUo' 
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which is DOW tea per ceoi., to eight percent.; then to seTea, then to six, 
then to five, (hen the cotninutatioti for governinrnt stock. Mr. Glyn anJ 
hia piirty may think that ten per cent., under the guarantee bf the govern- 
ment, is iUe best thing they can have ; but ihey can never have it, for a 
^overomeot guarantee is worth nothing. It has been shown already ; Mr. 
Hudson has denounced the breach of faith with the companies; but tbis is 
Id time of peace and a mere ambitious movement on the part of Mr. Strutt; 
but wliat will the government guarantee be worth, when the ministry of 
the day offer,, for ao election bait, a reduction of railway profits and 
ohargeB f — which will be an eligible measure, aj at will not be at (heir own 
expense. An additional 1 percent, on the income tax may very well be 
met by a diminished 2 per cent, un rdihvuy dividends, — and chancellors of 
the exchequer are not scrupulous on such points. 

The real enemy of milwuj aud engiuterjug interests, Aod of the public 
interests in such matters, is the guveruiuent, and they have shown it. 
They have anihitious eorls to serve, and they du uot care how they gain 
them. They have traded upon the unpopularity of railways, they have 
created a great patronage and a great inlluence, but what single good 
have th«y done for the public 7 " They have diminished railway acci- 
'dents. " They have done nothiag of tbe kind. The development of the 
railway system has diminished accidents ; but government iu^pection has 
been found to be no safeguard and no remedy: bridges fall down after 
they are inspected, lines ar*f obliged to be dosed, and inspectors make 
reports afier accidents to tell the public what the newspapers tell tbera 
much better. — "They have lowered fares and tolls, and obtained better 
accommodation for third-class passengers." They have done no such 
thing, for fares are lowered in consequence of the growing conviction that 
the lower the fares, tbe larger the traffic and the greater the profits; while, 
by interfering with third-class accomniodatiuo, the Board ot Trade has 
created a prejudice and indisposed the compnoies from extending accom- 
modalion. Vlhile the Board of Trade have dune no good to tbe public, 
tbey have unsettled railway property ; aud the first thing for its safeguard 
it to do away with Board-of-Trade inspection altogether. 



THE BLADE PROTRACTOR. 

CWitk an Engraving, Plate XVI,) 

Regulered by Mr. James Basire, Jun., of Red Lion Square, 

We have much pleasure in introducing to onr readers a new nod useful 
instrument, invented by Mr. Basire, fur the purpose of facilitatiog tbe 
plotting of Iriguuixnetrictil yurvcys. It is a very important iuipruvemL^nt 
on the prutrautur, aud conitists in the u<lditiou of a blade fixed to the driu 
of the instriimeut, at> shuwn at lig. 1 ia \[w Eugravinu, and by the aid of 
which the lines ar>^ at once laid olf, without the trouble of first pricking off 
the puint, as shown in. 6g. 2, which in the plotting of sunie survi-ys oc- 
cupies considerable lime; bebides whiuh, the work is done with much 
greater accuracy, as it is only necessary to tix the instrument ou a meri- 
dian and draw the angles at once. 

For military and mining surveying, or other work set out by angles, ihia 
instrument wdl be invaluable, aiid to architects aud artists of great service 
for copying, reducing, or enlarging drawings. In the Engraving an ex- 
ample is given in fig. 3, showing how (he instrument is applicable for 
marine surveys: the blnde protractor ia first placed on the eiutinn A, aod 
all ihe angles at once drawn olF; it is then shifted to the next station H, 
and the angles laid otf bisecting A aod C ; and so on. 

Tbe instrnmeats are got up in Uerman silver, and are furnished with 
four blades containing various scales, and placed in a neat and compact 
case, and are to be had of the inventor. 



Tunnel acrott the Si. Lawrence.— A project is spoken of in Canada, for 
connecting tbe railroad runiang to the Atlantic, by tunnelling the Si. Lhw- 
rente, opposite tbe island of Moutreal. The tunnel at its narruwe.st pnrt^ 
near St. Helen's Isluod, will be about ooe-third of a mile from shore tO' 
shore, and about oue-lhird (he length of the principal tunnels iu Eugtaud. 
Tbe depth uf the water in tbe river is 4& feet. 

Dee Bridge Girders. — One of the girders of Ihi.* bridge has been tested, 
to ascertain the breaking weight. The experiment was made on (be (Mb 
ult.t by the odicen of the Chester and Holyhead railway, by gradually 
placing railway bars over thr crolre divibiuo of the girder, until it reached 
M tons Gcwt. Zqrs. 181b., which broke it, the fracture commencing at the 
bottom flaoge. 




SLUICE GATES AND RAILWAY LIFT BRIDGE. 

Sir — At page 244 of No. 119 of your excellent JourHal, is the descrip* 
lion (taken from the Franklin Journal) of a new sluice gate, invented bj 
F. C. Lowlborp, civil engineer, of Pennsylvania. Allow us to claim the 
priority of this invention for one uf our countrymen, long since deceased, 
and thus discharge a debt due to the memory of one who directed the first 
steps of our profeeaional career aud who was to us both a friend and a 
roaster. 

It is now about 30 years since T. Blanklk, Inspecteur general da 
Waterstaat in Hulkiid, well known by bis grand Caoal of the Uelder at 
Amsterdam, erected in this country the first sluices with what are termed 
fan-gates (ct evcntail, waaijtrdeuren). These gates are precisely similar to 
those described in your Journal, except that their application and the flow 
of water are arranged in a simpler manner than by the American engineer. 
The first expcrimeiiLi having perfectly succeeded, tbe king Louis Napoleon 
decreed that these sluices should bear the name of the inventor, and gave ^ 
them the title — Blankensluizen. fl 

A large number of the sluices of this country, of which the openings ' 
vary from 4 to 12 metres (13 to 3& f»et), have been constructed oo this 
principle, and their use has become general among us, M. Wiebeking bat 
given a description of them in his large treatise on hydraulic works. 

Permit us, at the same time, to claim tbe priority of the application of 
the Railway Lift Bridge, uf which you give a description at page 241 of 
the same number. A moveable bridge, on this principle, was erected last 
year ou Ihe railway from the Hague to Rotterdam. 

We (rust, Sir, that you will bare the goodness to insert tliis brief espla- 
nation, and beg you to receive the assurance of our perfect esteem. 
(Signed) F. W. Co:«rad, 

L. J. A. Vandes Khk, 

Hague, Sept. 13, 184T. (Dutch engineers.) 
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Ob$ert>aiiona on LinUf Calearecui Cements, Morlan, <$-c. By Major* 
Generiil Sir C. W. Pasij:y, K.C.B. Second Edition, Part I. Loodon: 
Jolm Weale, 1847. Pp. 209. 

Both the engineer and architect are under grertt obligations to 
General Pasley for the very elucid manner be nas set forth in tbb 
treatise the result of many years' laborious researches and experiments 
on litnes, raortiirs, and cements. When th? first edition of this work 
appeared in 1S39, we then perused it with great pleasurf", and strongly 
recommended it to the profession ; and as a proof of the cor- 
rectness of our opinion, the work w;ts very soon out of print, and has 
been since much sought after, which induced the author to publish 
a second edition. Hn may well be gratified to find that his laborious 
researches have induced several tnanufaclurers under different appella* 
tions to manufacture the artilicial cement recommended by bini. Tbe 
General observes in his introduction, — 

" When he first published his researches em the subject, all the previous 
attempts to make a good artificial cement in this country had so far failed, 
thai only one sort, that prepared by Mr. Frost, bad found its way into tbe ^ 
market, which was of inferior (juality, owing chirfly to certain defect* in H 
the mode of preparing the iogredienta, pointed out in the First Edition of ^ 
this work. At present (here are three luanufaclories of artificial cement 
in England, which have all been used mure or less extensively m works of 
importance, and have given satisfaction ; viz., first, that of Messrs. John 
H. W liite nud Sons, in Ihe parish of Swanscomb, Kent, the present proprie- 
tors of Mr. Frost's works, who, after gradually relinquishing the objection- 
able parts uf his process, have succcedefl in making a good artificial ce- 
ment, which they cull their Portland ciiMt.iT, by a mixture of chalk 
found on their own premises with the blue clay of the Med way ; secondly, 
that of Messrs. Evans and Nicholson, of Manohesler, who make an artifi- 
cial cement, which has been called the patent tiTHic cemekt, witli the 
very same ingredients, aod in the fame proportions nearly, (hat were wed 
in Ihe Author's experiments, but Ihe must important of which is obtained 
in a round-about manner from the residual mailers or waste of certain 
chemii al work», instead uf working with natural substances; thirdly, that 
of Mr. Richard Greaves, of 8tratford-upoii-./^vou, who makes a powerful 
water cement, which he calls BLtJi: lias cement, by mixing a proportion 
of indurated clay or shale with tbe excellent blue lias lime of that oeigb- 
bourhood, both of which are found in the same quarries ; the former beiag 
previously broken aod ground, aod the latter burned and slaked, which i* 
abtK>lulely necessary in making an artificial cement from any of tbe hard 
lime atones. 
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The locccfls of this process, m a commercial andertakiDK* though the 
most expeDsive of all that were saggested in the First Edition of this 
work, is therefore pecniiarly satisfactory, considering the great importance 
of good water cement, and the probability ot the natural cement stones of 
this coantry, which are only foand in certain localities, becoming unequal 
to the demand, or scarcer than they are at present." 

We will DOW proceed to eive a few extracts from the treatise, to 
show its practical character; first, as to the qualities of sand and lime, 
constituting Mortar. 

" The sand used in making mortar should be sAarp, that is, angular, not 
round, and dean, that is, free from all earthy matter, or other than silicious 
particles. Hence Road Scrapings always, as being a mixture of stfnd and 
mud, and Pit Sand generally, as being scarcely erer without a proportion 
of clay, shoold be washed before they are used, which is seldotai necessary 
in river sand, this being cleaned by the force of the current which is the 
cause of its formation. None but clean sharp sand will ever form good 
mortar, and the intimate mixture of the sand and lime, which should be 
done with a moderate quantity of water, is of no less importance. 

I have ascertained by repeated experiments, that one cubic foot of well- 
bnmed chalk lime, fresh from the kiln, weighing 35 lb., when well mixed 
with 3^ cubic feet of good river sand, and abont 1| cubic foot of water, 
produced about 3^ cubic feet of as good mortar as this kind of lime is 
capable of forming. Some readers may be surprised that this mortar 
should occupy rather less space than the sand alone originally did, before 
the lime and water were added to it. The principal reason is, that dry 
sand, and all dry loose materials generally, settle into a much smaller space 
when wetted. Hence the same quantity of sand measured dry, then moist, 
and afterwards wet, will occupy unequal spaces. The clean sharp river 
sand, rather moist, used by us, weighed about 87 lb. per cubic foot. On 
gradually pouring water upon it in the measure it settled down from 12 to 
9f inches in height, thus occupying only four-fifths of the space, which it 
had before filled. 

Pure lime is so little capable of resisting the action of water, that it is 
unfit even for the external joints of walls exposed to the common vicissi- 
tudes of the atmosphere. For by degrees the beating rains, to which the 
outside of such walls is subject, will gradually destroy the mortar of all 
those joints to a certain depth, as may be observed by inspecting old walls 
built with chalk lime mortar, which have not been meddled with for some 

years Walls built with the water limes settle less, and those built 

with cement are entirely free from this action, because the cement used in 
the lower courses sets too soon for the weight of brickwork or masonry 
added above to make any impression on the Joints. Now though the dif- 
ference of settlement, even between those extremes, may be very small, it 
does not appear prudent to use more than one species of mortar in the 
same horizontal joints of a building, especially as it would give trouble to 
the workmen, and occasion loss of time. 

Pure lime mortar has sometimes been used for the backing of wharf 
walls, the front or facing of which has been protected by water cement, 
usually to the depth of about 18 inches, or two bricks thick, from the out- 
side of the wall. Even this system, though it does not involve the entire 
ruin of the wall, is highly to be reprobated. The cement protects the pure 
lime mortar from the direct action of water in mass, but not against wet or 
damp, because the moisture penetrates through the pores of the brickwork 
and of the cement, and although not in sufficient quantity to dissolve the 
pore lime mortar, it efiectually prevents it from setting, so that it always 
remains in a state of soft pulp, and is of no more use towards the consoli- 
dation of the wall than so much moist clay." 

The next division of the work treats of Plotter of Pari$, as it in 
generally called. To test its quality — 

'* Mix a small quantity of it with water in the form of a ball, and it will 
set with moderate heat into a very hard fine white substance, and will even 
continue setting under water, but being partially soluble in that liquid in 
process of time, it is not applicable to the purposes of hydraulic architec- 
ture." 

The division on^yc/rau/tcLfnie* describes the different limea called 
in London, " stone limes." 

" The blue lias lime stones are considered the strongest water limes of 
this country, and are found on opposite sides of the Bristol Channel, near 
Watchet in Somersetshire, and Aberthaw in Glamorganshire, and also at 
Lyme Regis in Dorsetshire. The first of these, mixed with puzzolaoa, 
was used by Smeaton in building the Edystone Lighthouse. The Dorking 
or Merstham lime, and thp Hailing lime, so teAied from a village on the 
left hank of the Medway itbove Rochester, but which is also found near 
Burham on the opposite site of the same river, though not possessing such 
- strong h) draulic properties, are also much esteemed ; and Uiese two limes, 
the former of which is considered rather the best, are more used in the 
metropolis than the blue lias, probably from the greater proximity of the 
quarries where they are found, and from very little land carriage being 
required for either. 

All the water lime stones are of a bluish grey or brown colour, which is 
communicated to them by the oxide of iron. They are usually termed 
* stone lime' by the builders of the metropolis, to distinguish them from 
common chalk lime, but so far improperly, that the Dorking lime stone is 
■ot much harder than chalk, and the Hailing lime stone is actually a 



chalk, and not harder than the pure chalk of the same neighbonriiood, 
from which it is only distinguished in appearance by being a little darker. 
In fact, all the coloured chalks found in various parts of England, com- 
monly termed Grey Ckalka, which are the Lower Chaik$ of the geologists, 
and generally free from flints, are possessed of hydraulic properties more 
or less powerful." 

Tbe chapter on Concrete contains some useful directions for mixing 
the ingredients, which is followed by some observations on ''grouting." 
Among architects and builders there is a difference of opinion as to its 
advantages ; our author's opinion appears to be favourable to its use. 

'< Upon this subject, I may be permitted to remark, that unless every 
course be grouted, it appears to me that there is a risk of the grouting not 
penetrating lower than the single course immediately under it, for the beds 
of plastic mortar in tbe next courses below that, have sufficient consistency 
to intercept the grouting, unless those beds themselves should have been 
imperfectly laid, which seldom or never happens, even when middling or 
indifferent bricklayers are employed. For this reason, one can scarcely 
expect sound brickwork, unless every course be grouted, especially in 
thick walls, although the more general custom is to work with mortar 
only. When one of the massy walls of the new British Museum, after 
being grouted in the manner before described, was cut through for some 
temporary purpose, it was remarked that the brickwork resisted the tools 
of the workmen quite as much, and appeared equally firm in the joints, aa 
if the laUer bad been filled with plastic mortar instead of grouting. Tue 
same risk of part of the vertical joints being left dry may occur also in 
masonry, and there can be no method of guarding against it more effectual 
than to grout each course." 

Water cement, or what is called "Roman cement," comes next. This 
material, we consider, has been abused in its use more than any other con- 
nected with building, and from its repeated failures in exposed situa- 
tions, and particularly when used near the ground for stucco and on the 
top of projections, such as cornices, make one doubt its boasted 
durability for such works ; but whether its failure be owing to the im- 
proper mixing of too much sand, or the cement being of bad quality^ 
it is difficult to say : we may instance as a failure the balustrade en- 
closure on the east side of Regent's-park, which has been frequently 
repaired. In the construction of brick-walls, cement appears to have 
stood well, and might be advantageously used to a greater extent than 
what it is ; when ail circumstances are taken into consideration, the 
expense is not very much more than lime-mortar. General Pasler 
observes, that " cement" is always weakened by the addition of sand, 
whereas every kind of lime is improved by it. For concrete founda- 
tions it is requisite to use double tbe quantity of cement than is required 
when lime is used, consequently it is not recommended for that pur- 
pose; but for the lower parts of a wharf-wall or pier under water, one 
measure of cement mixed with three, and not more than four, of gravel 
or sand, may be advantageously used. 

Tbe valuable information communicated by the General on tbe 
manufacture of Artificial cement made from chalk and clay, form the 
most useful part of tbe treatise, and deserves the attentive study 
of all parties connected with building. We will select one or two of 
tbe author's successful experiments, detailing the process of making 
the artificial cement, which we here suggest should be called iP(U%'« 
Cement, in contra-distinction to tbe numerous cements which are in 
the market ; none of which, however, appear to be superior, if equal, 
to the one recommended in this treatise, and which tbe General fuund 
to be the best after a long series of trials and experiments. The first 
experiment on a large scale is thus described :— 

*' Having, towards the close of the year 1828 and in the beginning of 
1829, tried as many experiments on a small scale as I then considered 
necessary, I determined to prepare a considerable quantity of artificial 
cement compoaeil of chalk and blue clay, with a view of applying it on a 
larger scale, to those purposes for which the natural cements have been 
usmI in architecture. 

The chalk, after having been broken small and dried in the air, was 
pounded in small quantities at a time, in iron troughs that had belonged to 
a forge, with iron rammers made for the purpose, and was passed through 
sieves with brass wires, having 25 meshes to the inch, being the finest used 
in the Ordnance gunpowder works. A large mass of dry pulverised 
chalk being thus provided, 5 cubic feet of it were laid on a wooden plat- 
form, and made into a paste with a moderate quantity of water, after 
which 2 cubic feet of the blue clay were added, and the whole intimately 
mixed together on the same platform by shovels. When a sufficient quan- 
tity was prepared, the mixture was next moulded in the same manner as 
common bricks, excepting that water was used instead of fine sand to 
prevent adhesion. After these bricks of raw cement, which were twelve 
inches long, became drier, they were cut into five equad parts, each form- 
ing a cube of rather less than 2^ inches side, this being the average sice of 
tbe lumps into which chalk is usually broken, before it is burned, in the 
common open lime-kilos in Kent. I made my moulds exactly 12 inches 
long, and 2-^ inches wide by 2-f^ inches deep, in order that 25 bricks, or 
125 cubes, should be exactly equal to one cubic foot. Thus, by merely 
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eoanting the number of bricks, we ooald ascertain the quantity of raw 
eemeot made, witiiont (he trouble of nieasaring it." 

This experimpiit Dot proving so successful as was desired, some 
experimeDts were again made on a sm»1l scale^ and subsequently on a. 
larger scale, in a small lime-kiln about four feet diameter at top, fuid 
six feet deep. 

'* Id this little kiln^ than which notbing could have aoAwered better, we 
burned, at four soccesaive periods of the same year, about 140 cubic feet 
of raw cement. In the first of these batches of artificial cement we used 
tbe same mixture as before of 5 measures of chalk, 2 measures of blue 
clay, and half a weasure of coal-dust ; and io burning it, after putliu^r ia 
shavings and wood at the bottom of ibe kiln, we laid half a bushel of coals 
over the wood, then four bushels of (be raw cubes, after which another 
layer of half a bushel of coals, then four bushels of cubes as before, and 
thus we continued applying tbe coals and cement cubes in alternate layers, 
until the kiln was filled, using one measure of coals to eight measures of 
raw cement, the former being broken rather small, so that no piece of coal 
used exceeded an inch in thickness, and both being thrown looeely into the 
bukets with which we measured them. 

In tbe third and fourth batches of raw cement prepared for burning at 
Ike same kiln, we disptrnsed with the coal-dust altogether, utiing 6 mea- 
sures of chalk to 2 of blue clay ; and we merely pounded and siRed the 
chalk, without grinding the powder afterwards in the mill ; and in conse- 
quence of ther« being no fuel cnmbineil with tiie raw cement in this mix- 
lore, we used one measure of coaU to five measures of the raw cement 
•abes in burning them, which proportion we always adhered to afterwards, 
[rlU the best for this mixture." 

The remainder of the treatise details tlir numerous experiments 
made bjr the General to test the strength of all kinds of cement, to 
which we most refer our readers. 

li^concln9loD,'we conBdently recommend au attentive perusal of this 
treatise to every one who may be desirous of obtainiDg sound practi- 
oml iofonnation on limes, mortara, and cements. 



Wealths Quarterly Papera on Engineering. Part I. Vol. VI. Lon- 
don: John Weale, High Holbom. 

Tbe present number of Mr. Weale's journal consists of three 
[papers — I. "On the Principles and Practice of the Application of 
Water Power," by Robert Mullet, President of the Geological Society 
of Ireland. — U. "Experiments on Locomotive Engines," by MM. 
Gouin and Le Chatelier. — in. " Paper on the first Introduction of 
Steam Engines into Naval Arsenals; and Machinery set in motioQ 
thereby," by the widow of the late Sir Samuel Bentham. 

The first paper contains an account of the projected Dodder Re- 
servoirs, near Dublin, and of the Bann Reservoirs, now io course of 
eonslroction. Mr. Mallet hns likewise favoured us with a description 
of his self-regulating syphon wt-ir, which seems to us extremely in- 
genious, and perfectly correct io principle, whatever it may turn out 
in practice. 

" Over a common weir, or embankment, is thrown a large flnt-shaped 
syphon lube, made of boiler plate, and for itiffness divided into several 
parallel tubes by vertical plates. One end of this syphon (which may be 

I extended indefinitely along the crest of tbe weir) dips mto the water 
ponded above the weir, the other end lay* open at the lower side of 

l^e weir. Tbe under bide of the syphon tube reposes upon the 
crest of the weir, and tbe depth of the .iijphon tube, or distance vertically 
oDer ih*: crtst, is equal to die height to which the rise of water in times of 
flood may be permitted, (in tbe instance shown equal to H foot). 

At such a level helow tbe crest of the weir as it is determined shall be 
tbe louKit to which the ponded water sball be wasted by tbe syphon, there 
is formed a range of air holes, or simple apertures through the upper plate 
of tbe syphon tube. The action of tbi<i arrangement is now very obvious. 
Whilever the water above the weir continuej at the ' standard level,' none 
runs over or through the syphon; as its level rises above this, a sheet of 
water flows over the crest of the weir, and also down through the flat 
■yphoo tube, as part of the weir. This continues as tbe level of the 
WAler rises higher and higher, until it reaches that marked as the limit for 
the • highest floods,' that is, the level of the upper side of the syphon tube. 
The moment the water reaches this point, the syphon, being quite fall, 
instuotly commences to act as a syphuu, and discharges u quantity of 
water, enormously greater than before — a quantity due, not to tbe mere 
•rr« of oterjlow through the partially filled syphon, but to the area of the 
syphon tube, and to the head of water now acting upon it as a syphon. 
This vastly increased discharge, now more than a match for the supply of 
tbe river itself, begins to lower the water above tbe weir, and its liurface 
continues tu fall until it reaches the point marked as the 'lowest level' that 
it sball attain. Here the range of air holes are situated, and the mstant 
the surface of the falling water reaches these, air enters the syphon, and 
it directly ceases longer to act as a syphoo, and becomes nterely a part of 
the weir conductiug tbe ordinary overflow. This process, the sadden bring- 



ing of Ibe syphon into action when the water reaches a given level, and 
sudden cessation of its action again when it has fallen to a given level, 
may be endlessly repealed ; and the effect of the syphon, when in action 
and suitably conslructed, is in fact very nearly liie same as suddenly open- 
ing a sluice, equal to its entire area, at tbe level of the bottom of the weir 
or dam." 

Experiments on the discharge and flow of water from orificei and 
through tubes are much needed. Eytolwein's formula is generally 
adopted bv engiueeis, though we much doubt whether it would be 
found applicable if the height of the bead of water were to exceed 
a certain limit — say 100 or 150 feot. 

The second paper — "Experiments on Locomotive Engines" — has 
rath«»r a formidable uppearancf; the tables contain ns many 6gures 
as Mr. Adams employed in thf calcufatitin of Neptune's orbit. We 
noticed an allusion to the fact of the difference of pressure in the 
cylinder and boiler being a function of the load, as a theory of M. de 
Pambour ; — for this difference and the cause of it, we beg to observe 
that Nature, and not M. de Pambour, is responsible ; although that 
gentleman, we believe, first correctly interpreted her laws on the 
subject. 

The last paper Is a highly-interesting historical summary of the 
labours of tlie late Sir Samuel Bentham. 



Tie Indicator and Dt/tiamotneter, with their Practical jippUecUiont. 
By Professor Main, of Portsmouth, and Mr. Thomas Brown, Engi- 
neer. Loudon : Hebert, lS4r. 

The object of this work ia to explain the use of two valuable in- 
struments for ascertaining the work don? by the steam engine. Tbe 
Indicator is one of the many of Watt's valuable instruments, and on 
which that gre:tt man s»^i high value, on account of its simplicity and 
importince. By tbe application of the indicator the working condi- 
tion of a steam engine is at once tested. The Dynamometer is intro- 
duced into screw vessels for iisoertaiuing (he amount of pressure given 
off by the screw shaft, and consequently the force tbe engine is exert- 
ing to propel the ship. The use of both these instruments and their 
application are very clearly explained in the little work before us. 



l^etter io Lord John Rusaellf on the Defence of the Country. Bj 
John Weale. 

Mr. Weale's object is to train for soldiers all the able-bodied men 
who may apply for relief at the Union, and be v^ry croakingty points 
out the great dangers to which England is liable from the sudden inra- 
sion of the French. We should be very sorry Io see England turned 
into a country of bayonets ; we much prefer tbe epithet of "a country 
of shop-keepers." Let men be taught how to avoid war, and not teach 
them tbe use of the carbine, to murder and pillage their fellow beings* 
Knowing Mr. Weale^s disposition, we must say that we never sus- 
pected hat he would have recommended such a system as he has 
promulgated in the pamphlet before us. 



COLONL\L RAILWAY PROGRESS. 



I 



fl 



Madran and Arcot Kailteay. — A company has been started to effect the 
junction of these two important points in India. The line bas been highly 
recommended by Mr. .Simms, the government engineer. Its length is 71 
miler, and is nearly a dead level, tbe average inclination being only I in 633 
feet; there is no tunneling, nor any cutting of consequence. The proposed 
line is the first stage out of Msdras on the great western Un« of communi- 
cation with Bombay and the military stations of Arcot, Bangalore, Hydera- 
bad. Cannanore. and Trichinopoly; and is second in importance to no liae 
jn India. It will be constructed at as low a cost as i;5,000 a mile. h 

Auttralian Railway and Sydney Water-Workt Company, — This colony H 
being in such aflouriihinfrconditiori. Ir liat been determined la introduce rail- - 
way communication on the same economical system as practised in America. 
The line is intended to run*from the port and town of Sydney to Richmond, 
pasting through Paramatta, Castlereagh. Windsor, and other places of misor 
importance, with a branch from Paramatta to Liverpool ; and it ia also 
intended to supply Sydney with water from the hills. This is of great im- 
portance to that town, as it is at present supplied with water from a lagoon, 
which is almost dry in the summer season. The line is 45 miles in length, 
and can be constructed remarkably cheap, as government will find land, aad 
the country abounds with a very hard and durable timber, called iron-bark 
wood, particularly well suited for aleepen and rxila, by merely arming tbe 
edge with angle iron. 
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IfSASUREMEKT OP ANGLES. 
A Snt Mtlhod <if Meamrintj the Dtgreti, Minutet, Sfc, m any Reeti^ 
liitesr Angle, by Compaun only, without tuiny Scale or Protractor, 
Bf OuvRa Byr.vi. 
T^t it b€ required to find the number of decreet, minutes, &c, in the 
APgle ABC — (Pig. I). With Any radiui, AC, describe a circle: then 




take A B in the compuiei, and apply it from B to 1 ; from 1 to 2; from 

2 to 3 : &c. (the oambert outtide the circle are referred to). If, in applying 

tbe arc A D, we find that oa our return to B, after n applicationi, we have m 

coincidence, then it it well known that tbe Dumber of degrees, &c. will 

360 
be » — . But, in tbe present example, after eight applications the point 

falls at B, patting A, ■> from 8 to B, continue to apply the same arc or 
opening of the compasses from 8 to 9 -, from 9 to 1 ; from 1 to 1 1 ; Sec, on 
to 16. This process ii to be continued till we have the half or more than 
half the arc A B between the lost point found and B. In this case 24 is the 
point. Any error (hat may be inroUed in tbe process will be much neti- 
tnslised by thus deternining tbe points B, 16, 24, &c. indepeadenlly. Theo- 
retically, tbe arcs B, 8 ; 8, 16; 16,24; &c, are all eijual, but practically 
ihey may imperccptibty differ. We might have taken tbe arc B^ 8, and 
applied it from 8 to 16 ; from 16 to 24 ; dec, but this process would multi- 
ply any error that might be involved in B,8 ; while the process just described 
baa a correcting tendency. To lessen error further, we are again to begin at 
A, and apply the arc A B in a contrary direction, from A to 1 ; from 1 to 2 ; 
from 2 to 3 ; &c. (the numbers inside the circle are in this case referred to). 
Sboald tbe potnta 24 and 16 coincide, as in fig. 1, then we have 
89 + Af => 360°; utd^A, ~ d; 

t 
.'. A, - 360°- 8# - jt .-. lB0O-4O«»d; 

If the points 24, 24, overwrap or fall, at in fig. 2. — Then put A, ==^ from 24 
to 24 : this arc will be very small in most caaea— in this case it ia the 20tb 
p«rt of A B ; 

.-. «i'20A, ; 8» -t- A, «= 360° ; 6A, -2a, -«. 
From these equations, which involve tbe unknowa quantities 9, A,, ^, # ia 
readily eliminated. 

A I = 360° — 8 9, from the second ; 
9 * 2 A, 



tad A, «• 



- , from the third. 



2160 ..48« « « ^ 2A, = $ + 



— I since A, w — 



9 =. 



21600 

491 



10 
43° 59' Sf 



20 



If tbe pointa 24, 24, do not overwrap, aa in fig. 3, and A, be in excess 

instead of defect, that is, that some multiple of $ made leu by A , make up 

tbe drcumfereoce. In this case tbe three equations will stand thus : — 

59- A, = 360°; 10A,+ A, = »: and 29 A, - 9. 

In tbia example, tUe diatance between 24 and 24, or A^, U found to be the 

29th part of the arc AB. 

52200 
.' . 9 - — — - - 73° 25' Dearly. 



313 



It is evident that tbe numbers on these figures may be omitted is practice, 
as noue of them except the first is required ; indeed, where the points of the 
compasses rest need not be noted, except those pointa that fall inside the 
points A, B. 

Fig. S. 




This method of measnring an angle is more accurate and expeditious than 
may at first appear from the above lengthened details, and will often be 
found convenient when compasses only can be obtained. A general rule 
may be arrived at as follows : Let 

iw9 J: A, ■= »= 360°; iiA, li»A, = 9; andyA, -9; 
be tbe three equations generally expressed ; p being always equal ■(- 1 or 
-2. 

•9' 



t = 

««"y * tip 
lu example, fig. 2, thia expression becomes 
6 X 20 X 360 

i 



la example, fig. 3. 



8x6x20-1-20-2 



10 K 29 X 360 



(Q) 



43° 59' 4. 



73" 25', 



5x10x29-29-1-1 
The only thing to be obaerved in (Q) is the sign of 7, In examples like the 
latter it is to be minus, but in those like the former plus. 

This method of measuring angles will be found more correct than tbe in- 
genious one proposed by M. De Lagny, which consists in measuring angles 
with a pair of compasses, and that too without any scale whatever, except 
an undivided semicircle. Having any angle drawn upon paper, to measure 
it s produce one of the sides of the angle backwards behind the angular 
point; then with a pair of fine compasses describe a pretty Urge semicircle 
from the angular point as centre, cutting the sides of tne proposed angle, 
which will intercept a part of the seminrcle. Then take this intercepted 
part very exactly between tbe pointa of the compasses, and torn them suc- 
cessively over upon the arc of the semicircle, to find how often it is contained 
in it, after which there is commonly some remainder ; then Uike thia re- 
mainder in the compasses, and tn like manner find how often it is contained 
in the last of tbe integral parts of tbe fint arc, which will again most likely 
give tome remainder ; find in like manner bow often this last remainder ia 
contained in the former; and so on cootiooally, till tbe remainder becomea 
too small to be taken and applied w a measure. By this means M. De 
Lagny obtained a series of quotients, or fractional parts one of another, 
which being properly reduced into one fraction, give the ratio of the first 
arc to that of a semicircle ; or the ratio of the proposed angle to two right 
anglea or ISO degrees, and consequently the degrees and minutes of the 
angle itself becomes known. 

Fig. 4. 



Suppose the angle A C B (fig. 4) be proposed to be meuured. Prodnce 
A C towards D ; and from the centre C, describe the semicircle A B D, oa 
which A B ia tbe measure of the proposed angle. Take A B in tbe otni- 

48 



du 
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I, and ipplj it three times on the lemicircle, tt 1,2, and 3 ; then take 
'the remainder D, 3, and apply it back upon 3, 2, which is but once, namely, 
at 4 ; again, take the remainder 4, 2, and apply it three times on 4, i, at 5, 6, 
and 7 ; then take 3, 7, and apply it twice on 7, G, at S, and 9 ; lastly, take 
the remainder 9,6, and it will be found to be contained just five times, in8,9. 
Hence the series of quotients in this particular example is 3,1, 3, 2, 5, which 
gife the continued fraction, 

J, which, when properly reduced, 

giies vulgar fraction VW» »n<J 1% <>' ^^^^ " *^° **' n*"')'- 

To those acquainted with the doctrine of continued fractions this method 
of De Lagny is easy enoagh, and very accurate considertng the means em- 
ployed. If great accuracy be not required, our method may be much con- 
tracted, by only applying the arc once round the circle, and then using A^ to 
find all the other required numben. Taking the same angle as the one 



9 m 



'-<^ 



mMsared in example 3, apply A B (fig. 5), from B to 1 ; from I to 2 ; 
from 2 to 3; from 3 to 4 ; from 4 to 5. Then take B, 5, in the compasses, 
and apply it from B to 11 ; from 11 to 12 ; from 12 to IS ; from 13 to 14 ; 
and from 14 to 15., near the middle of the arc A B. With the same openiag 
B, S, or A, 4, or A ,« as we have termed it, lay off, 4, 6 ; 6, 7 ; 7, 8 ; B, 9 ; 
•nd 9, 10. Then the are between the points 15 and 10 is found to be con- 
tained 33 times in the arc A B ; but before it was contained 20 times, for 
29 A, was found equal to 9, But by this latter contracted process we find 
that 33 A 8 is equal 0. Our object is to show that this discrepancy will not 
alter in any great amount the result or measure of the angle in degrees, 
minutes, &c. From (Q) we have 



'5x10x33-33+1 



Thu result was 73^ 25* ^. when q was 29. 

To obtain the divisor of (Q), the three numbers m, n, q, have to be multi- 
plied together ; to their product q is to added if m be too imall, hut sub- 
tracted if too great ; to this sum or diJfeTence we must add one if n be too 
great, but subtract two if n be too small. In the latter case, (Q) becomes 

* — 73° 33' nearly, a result which differs from the former 

5x10x33-33-2 ' 

results only by 6 or 7 minutes. This cirnimstaace points out the great 

value of the rule, for it is evident that the result remains nearly the same, 

whatever be the poiiiions of the points between A and B. Or in other words, 

the carelessness of the operator does not much alfect the remit, for in all cases 

it comes nearly right. I must digress, and add, — what a pity that our stat«8- 

■en, architects, engineers, &c., cannot discover a few rules of this kind. 



A ntw Life boat was recently fried at Cowes, in the presence of several 
officers 10 the navy. The liual was built by Messrs. White and Sons, of 
ijowes ; it iH SO feet long, 9 feel bi'am, bus doublo sides, and Biifr-ti|i;ht eiidn. 
1S& men were placed iu her,, and she took in all the water that she could 
gunwale uud«r, and when she righted gave a fifteen-inch side ; in facl, it 
was fuund imposaible to sink her. She aaila very fa^l, stays in thirty-two 
seconds, and weighs only seveoteeo hundred weight. She will carry in 
her lockcra a mouth's provision for fifty men. The novelty is jiriucipally 
ta her form. 




ON HERALDRY. 

A paper '* On Hrraldry," by Mr. Partridge^ read at a meeting of the 
Decorative Society. 

Heraldry was explained to be an organization of emblems and devices, 

which. Dudoubtedly, must have eiisted from the earliest establisbmenl of 
order and civitixAtion among the human race; and various passages con- 
taining records of, and ailuaiona to, its symhiiis were quoted from Biblical 
history, showing that it was the medium adopted for distinguishing friends 
from foea, nation from nation, and tribes and families from each other. 
Mr. Partridge also referred to, and quoted passages in, Homer, Hesiod, 
and others, describing the shields of tlieir heroes ; adding, that the ahielda 
of Achilles, i^neas, and Hercules had, in his opinion, been described with 
poetical licemie, but, nevertheless, supplied evidence of the custom of 
ornamenting shields in the richest manner of the arts of that period. H« 
likewise considered as fabulous the descriptions given by the Jewish rabbi 
of the standards pitched by the Ten Tribes of lerael. ^ome references to 
the subject during the Roman era were followed by observations apon the 
great change umde in the institutions of this country by William the Nor- 
man ; who modelled bis court, as far as practicable, after that of Noi* 
mandy, and who, therefore, introduced the very remarkable officers whose 
duties were slriclly heraldic. — The Great Constable, whose authority in 
matters of war and chivalry, bath iu France and England, during the 
Norman and Plantagenet reigns, was little less than that of the monarch. 
The (jreat Martilial wus an important dignitary, whose influence was at 
its zenith at the time of the Conquest ; and the office 6\%\\. remains, through 
all the changes of legislation and government, one of great power and 
influence. The (fainl olhce, being, perhaps, the most singular of any 
adopted by tbe Conqueror, was that of Chanipioo. Mr. Partridge traced 
Ihe hereditary descent of the championship from Mnrniyoo, who received 
his appointment, with Ibe manor of Scriveltiby, from VViiliam ; and quoted 
verses from an ancient poem in which the chaages iu the families of Mar- 
myoo, Ludlow, and Dymoke, the present champion, are set forth. He then 
referred to Camden, Uoillim, Sir Henry 8pelmau, and other eminent aa- 
thorities, showing that although many of our noble families ran prove their 
descent from before the time of the CruHades, yet their arms or heraldic 
bearings had not become hereditary. After the crusades it was accounted 
honourable to display those ensigns which had been borne in the Holj 
Wars ; and hence the descendants treasureil them sa ihcir hereditary armt| 
and ibe opinion of Lord Chief Justice Coke was quoted showing that ba 
considered this as one of the strongest proofs of a noble and worlbj 
ortgiD. 

Mr. Partridge then recited th« Roil of Carlaverock— a record in old 
Norman-Freorh of the names and arms of the leaders who served under 
King Edward 1. at the siege of Carlaverock Castle, Scotland, in IMO ; 
and explained thai at that time heraldry was embodied as a science aa 
nearly as possible to its form at the present day. Tournaments were 
alluded to as an important means in sustaining (he dignified bearing and 
accurate tran^aiissiun uf armorial beariiigs dawn to the time of Elizabeth^ 
—when the establisbrnent of the College of Heraldry and the visilalioM 
made under its direction created a broad distinctive line between ths 
ancient families and those who have risen to greatness by tbe increase of 
civilization and wealth since that period. 

Mr. Partridge next drew attention to those arms and mottos which from 
their relation to names have been ordinarily considered and termed " pan- 
ning arms,"' — but which he said had bei-n prHclised in remote antiquity, 
when names had a symboltcat source and nteHDing, He nieutiooed severml 
names derived from important oflicial duties, such as I'sher, Uutler, Stew- 
art, &c„ iu wiiich cases the previuua famiiyname bad been disused,— •• 
also that of iiudolphin, in accordance with thu sigoificution of which a 
white eagte is adopted as the crest by that faualy : and this waa followed 
by notices of others of a similar nature. 

Tbe lecturer tlien proceeded to show that the great poets of modem 
Europe have fully appreciated tbe value of heraldic dislinclioos ; and said 
that in the descriptions of their heroes Ibey are uKualty as heraldicailjr 
correct as Ihey are poetically beautiful. He rtiferred to and quoted pstfta 
from Tasao's " Jerusalem," tibakspeare's " Ware of the lioses," Ace Im* 
portant allusions in many family rautlu'S, &c., wete illustrated : and then be 
brought the subject to a genenti summary by maintaining that the detmc- 
tors of heraldic science are bound to admit one uf these two tilings,'— 
either to prove that all the honours and dislinctiuiis which the sovereign of 
ihia or any other European state can bestow on eminent men are utter 
trash, or else tu admit that beiutdry \a one of the iinpurlaot iustituliona of 
civilised Europe, as being ttie recognised mefliuni by which the sovereign 
— the fountain of honour — bestows that honour on men who have deserred 
well of their conolry. This part of ilie paper was concluded by remarks 
upon tbe shield of Uaron Napier, and the heraldic honours which he quar- 
ters by his descent from Scott of Thirlestaoe, who received them from King 
James for his services at the battle uf Falkirk in 1298 ; and the verse» by 
5ir Walter Scott were recited as affording the mo^t eloquent and perfect 
illustration. Heraldry, he observed, would b« toiiud mtimaleJy blended 
with the general history of tbe middle ages — witti the biography of emi- 
nent persons and families — with manners and customs — with poetry and 
polite literature ;^ai)d, moreover, it alfurds a key capable of explaioinf 
correctly tbe meaning of many oiystertous and important forms prevaleui 
in embellishueuta during the feudal period. He iJludi'd to several puiuta 
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of iaterestiDg and Bomewhat ronmatic reMftrch, showing heraldry to be 
chiefly a aymbolical art. 

Mr. Partridge thea directed attentian to thote heraldic figore» called 
*' tupporters" — snob as the lion and onicorD of the rojat arms; and he 
sob»e<]aeDil3r noticed the aoaloKj esigtint? between heraldic and natural 
formal Supporters, it was said, came into ase when tonrDamenls and 
feudal chiralr; assumed a scale of splendour requiring a system of dis* 
tinetions ; and it ttecame a practice for ihe aublet and Icoights each to baog 
kis helmet and shield, richly emblazoned with heraldic insignia, oa the 
frcwt of his tent when in the field. Two attendants or esquires, dressed in 
arfnoar, or in a fanciful costume imitative of certain characteristic aoi- 
mated beings, were placed to guard or support tham, and also to receiYe 
ch^leagea when they arrived. Under such circutnatances, It waa argued, 
it ia absurd to represent supporters as lying down, walking away, or half 
Asleep, while the heraldic attitude ramjMnt shoald be invariably maintaincrd. 
I<Ir. Par(ri<Ige observed that frequent instances may be seen in St James's 
Street and Pall-Mall, and even in the Gazttte and the Timet, in whicit the 
■apporters of (he royal arms are represented as crawling in mean-spirited 
posi'ions. instead of " rampant, gutirdant. Sec." — as set forth in the bla- 
■onry. Mr. Partridge remarked that he had not been able to detect an 
abase of this kind oocarring before about the commencement of the present 
century ; and the supporters were never found in any other position than 
rampant either io architectural remains or in old works on heraldry. He 
attributed this infraction in a considerable degree to a volume of Peers' 
Arros, with supporters, by Mr. Cation, R.A. ; who, being a skilful painter 
»f animals, but quite ignorant of the science of heraldry (many of tlio 
arms, it was said, are incorrectly given), gave the supporters every variety 
of attitude, so as to contribute (o a novel and pleasing pictorial effect. This 
coarse was much calculated to mislead many who possesaed some know- 
ledge of drawing, but were ignorantly indifferent to the correct heraldic 
expression and meaning. Mr. Partridge contended that, if one person may 
change the attitude of supporters for the sake of pictorial effect, aoolber 
would be equally justified in changing colours, or in making still greater 
deviations. Heraldry, he asserted, mainly consists of imitalioos of natural 
forro^, but which are nearly always made amenable to symbolic and con- 
ventional treatment. Iii coses such a« a stag, horse, or eagle " proper," 
nature may be io mamy respects faithfully copied from natural bodies; but 
it will be found tiiat each of these is frequently placed with a symbolic 
form, such as a dragon, which must be depicted according to the regula- 
tions of heraldry. Instances ia illustration of these views were offered. 
The Duke of Devonshire has for supporters " two stags proper," in which 
case colour and form must be true to nature, but the attitude remaiaa 
b«ra!dic. The Dnke of Northumberland has one gold and one blue lion — 
which, if painted green, belong to the Earl of Rosebcrry, or if red, to the 
Duke of Bedford. Several iimllar cases were cited. A regard (o pro- 
portion or relative size of the objects, the lecturer observed, would also 
tend to produce absordiliea; and this went far to prove that they were 
never intended as pictures for natural history, but as symbolical distioc- 
iioiu treasured by their possessors from feelings of high honour. Esam- 
piM were adduced of beings of unequal sizes which are often brought 
together side by side in arms — as a falcon and an elephant — a lion and a 
cock, for supporters ; and similar ones were given applying to crests, 
qoarterings, &c. It was explained that supporters are attached to all arms 
of peers ; and that, with a few exceptions, tbey do not pertain to those of 
comtDooers. 

Mr. Partridge then noticed the opinion sometimes held that the extrava- 
gant forms of animals used in architectural decoration, as well as in 
heraldry, are the efforts during a barbaraua period, when the people 
employed could do no better — «nd therefore ought not to be followed in 
the present advanced state of mauipolaiive skill. But he argued that this 
ia an trroneous view ; and (hat the human figure and animals were de- 
picted with gr^at fidelity together with trn smaU show of $ijmbalic art upon 
Mocient embruidered vestmeoLi, stained gUss, and in illuminated missals. 
He considered that the apparent eccentricity proceeded partly from causes 
Dot unfelt at the present day ; and thai many forms were devised to be 
repulsive of evil spirits and demoniacal inilueacea. The form and size of 
•hields and some othur features in heraldry were pointed out for the pur- 
poae of illustratiog its importance hisiorically, — referring to Winchester 
School, Eton Ck>ilege, and other buildings— as well as to stained glass 
windows at Cbeoics, Bolsover, and St. George's Chapel, Windsor. As am 
exunple of family history executed in the present century, a view of the 
Dake of Bedford's Dining-rmim was exhibited ; ia which Mr. Partridge 
decorated the paoeliiog with shields bearing arms descriptive of all the 
HMUTiages in the Russell family. He also mentioned that he bad beeu 
employed by Mr. Macready lo emblazon correctly the arms of each per- 
sonage in Shakspcare's play of " King John.'^ 

The paper concluded with some Buggestioaa for the appropriate introduce 
Uoo of heraldic ornament:— and it was stated that before now a shield 
bearing the proper arms placed on the frame to a portrait bad formed an 
important link in establisbiog a complete chain of legal evideoce. 




NEW ARMAMENT FOR THE ROYAL NAVY. 

Report of the New Armament which the Board of Admiralty has ordere_, 
lo be prepared for the Ships of War of all classes in the Royal Navy. Th«j 
Return includes the new Complements of Men ordered far each class ot 
Ships, and directs the manner in which the Guns are lo be Mounted : 

First-Rates. 

120 Gons.— Britannia, Caledonia, Howe, Nelson, Neptune, Royal Al- 
bert, Royal George, Royal William, St. George, St. Vincent, Trafalgar, 
and Waierioo; total 12; complenieot, 1,000 men; lower deck, four S-inch 
guns of 65 cwt., 9 feet; tweuty-i^ight 32-pounder guns of 65 cwt., 9 feet 
6 inches; middle deck, two 8-inch guns of 65 cwt., 9 feet ; thirty-two S2- 
ponnders of 50 cwt., 9 feet ; main deck, thirty-four 32iHJunder» of 4^ cwt,, 
8 feet ; quarterdeck and forecastle, six 32-pouoders of 45 cwl., 8 feet tt 
inches; fourteen 32-pouoder carronades* of 17 cwt. ; lolal, 120 guus.t 

no Goos. — .Mariborough, Prince of Wales, tjueen, Royal Frederick, 
Royal Sovereign, Victoria, and Windsor Caslle ; toul, 7 ; complement, 
030 men; lower deck, six 8 inch guns, twenty four 32-pounders; middle 
deck, four 8-inch guns, twenty-six 32-pounders ; main deck, thirty 32« 
pounders (3) ; quarter deck and forecasUe, six S2-poooden (2) ; and foar- 
teen 32-pouoder9 of 25 cwl. feet. 

Total number of first-rates 19, mounting 2,210 guns. 

Second-Rates. 

104 Guns. — Camperdown, Hibernia, Impregnable, Princess Charlotte, 
Queen Charlotte, and Royal Adelaide ; toUl, G; coiaplemeut, 850 men; 
lower deck, four S-inch guns, tweoly-four 32-pouuder8; middle deck, two 
8-inch guns, twenty-eight a2-pouoders of 48 cwl. 8 ft.; main deck, thirty 
a2poundcra of 32 cwt. 6 ft. 6 in., oo compressor carriages ; quarter deck 
and forecasUe, six t2-poaodera (2), and ten 32-pounder carronades of 17 
cwt 

92 Guns.— London, Nile, Prince Regent, and Rodney ; toUl, 4 ; com- 
plement, «20 men ; lower deck, eighteen 8-incb guns, fourieen 32-pounderB ; 
main deck, six 8-iach guns, twenty-eight 32-pounders; quarter deck and 
forecasUe, two 8-inch guns of 52 cwt. 8 feet, and twenly-four 32-pounder» 

(a). 

90 Gons. — Albion, Abookir, Algiers, Exmoath, Hannibal, Princess 
Royal, and St, Jean d'Acre; total, 7; complement, 820 men. The arma> 
ment of this class is precisely Ihe same as that of the preceding, with the 
exception of there being only Iwenty-six 32-pouoders on the main deck, 
instead of twenty-eight. 

84 GuQS.— Agamemnon, Asia, Bombay, Calcutta, Canopua, Clarence, 
CreBsy, Formidable, Ganges, Monarch, Powerful, Sans Pared, Thunderer, 
and Vengeance; total, 14; complement, 750 men ; lower deck, six 8-inch 
gutjs, twenty-four 32-poundpr»; main deck, two 8-inch guns, thirty 92- 
pouoders of 48 cwt. 8 feet ; quarter deck and forecastle, six 32-pounder8 
(3), and sixteen 32-poQader carronades of 17 cwt. 

80 Guns. — Bruoswick,Ceuturion,Collingwood, Colossus, Goliath, Irre- 
sistible, Lion, Majestic, Mars, Meeaoee, Superb, and Vanguard ; total, 
12 ; complemeni, 720 men ; lower deck, eight 8-inch guns, twenty %%• 
pounders; main deck, four 8-inch guns, twenty-four 32-ponnders (1); 
quarter deck and forecastle, twenty-four 32.pounder guns (3). 

Total number of second rates, 43, mounting 3,758 guaa. 

Third Rates. 

78 Gnns. — Achille, Bellerophoo, Cambridge, Foudroyant, Hindostan, 
Indus, Kent, and Revenge; total, 8; complement, 650 men; lower deck, 
four 8-inch guns, twenty-six 32-poanderB; main deck, two 8-iach gunt, 
thirty 32-pounders (2) ; quarter deck and forecastle, six 32-poaDder8 (3), 
ten 33- pounder carronades. 

72 Guns.— Aginconrt, Armada, Belleisle, Black Prince, Camatie, Com- 
wallif, Egmunt, Hastings, Hawke, Hercules, Illustrious, Implacable, In- 
vincible, Malabar, Medway, Melville, Pembroke, Pitt, Rusaetl, Sultan, 
Wellesley, and Wellington ; total, 22 ; complement, 600 men; lower deck, 
four 8 inch guns, twenty four 32-pounders ; main deck, twenty-eight 33- 
pounders (3) ; quarter deck and forecastle, four 32pounder8 (3) and twelve 
32- pounder carronades. 

70 Gons. — Boscawen, Cumberland ; total, 2 ; complement, 600 men ; 
lower deck, four 8-inch guns, twenty-two 32-pouiidera ; main deck, two 
8 inch guns, twenty-six 32-pounders (1); quarter deck and forecaatle, six- 
teen 32-pounder8 (3). 

Total number of third-rates, 32, mounting 2,348 guns. 

Foi'rth-Ratcs. 

56 Guns.— Ajax, Blenheim, Edinburgh, add La Hogue ; total, 4; com- 
plement, 500 men ; tower deck, tneuly-six 42-pounders, of 66 cwt., 9 feet 
inches ; main deck, twenty-two SS-pounders (3) ; quarter deck and for^ 
caslle, four fiO-pounders, of 87 cwt., 10 feet, and four lO-incb guns, of 86 
cwt., 9 feet 4 inches. 

50 Guns, — Alfred, Ameriea, Aretbusa, Benbow, Conquestador, CoD- 

* All the cuTOoadet into be motinted on Sir Thos. Hardy't compreieor carriagea, 
t Aj the weight and length of the guna wiU alwara be ragulated with ilrict uoironnlly, 
II will be aaneceaiary to repeat theae Iteoia In each claas. Aa, however, there are acveral 
daaae* of thirty- two- pounder gun* to be u*«d In the navy the h^ure (I) aaoexed will 
«how the gun to beoaeof 60 cwl. 9 feet » (2), oaeof-Ucwt. 8 ft. luch. ) and (I), one of 
4U cwl. 6 feet. Where thU rule li departed frnin, the exact laiigLh and weight are glnm. 
The 33-|WiuuIer without any aacb dlstloKuiahljig ouili la that of 56 cwt. SI ft. 6 in. 
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atance, Cornwall, Devooshire, Dublin, Eagle, Gloacnter, Grampui, In- 
defatigable, Leander, LifTey^ Naitkia, Oclavia, Phaeton, Raleigh, Severn, 
Sbaoooo, Sullej, Vernoo, Vindiclive, and U'arspite ; luUl, '2i \ coinple> 
nieot, 500 men; main deck, six B-inch guns ^ twenty-two 32 pouuders ; 
quarter deck and rorecaetle, four S^ineb guns and erghteeo 32-p«uDders (2;. 

50 Gaot (•«cond class). — ChicbeaCer, Ja*a, Lancaster, Portland, Pre- 
sident, SouttiamptoQ, M inchedter, and Worcester; tatul, g; complement, 
4wO men; main deck, fourSioch gun5,tvrenl;-(it3i33pflUDdera,of AOcwt., 
8 feet ; quarter deck and forecastle, four Sa-pouadert (2), and sixteen S2- 
pouodert, of 26 cwt., feet. 

46 Guns. — Arrogant ; total, 1 ; complement, 450 men ; main deck, lix- 
8 inch guna, twenty-tno S'i-poundera ; quarter deck and forecastle, two 
tiS-pounders, of 95 cwt., 10 feet, and sixteen 32 pounders, of S2 cwt., 6 feet 
6 inches. 

Total oomber of fourth-rates, SB, mounling 1,930 guna. 

Fipth-Rates. 

40 Guns. — Active, Cambrian, Chesapeake, Flora, Pique, Sybitlc, and 
Thetis; total, 7 ; complement, 850 men ; main deck, six 8-inch guns of 60 
cwt., 8 feet 10 inches, eighteen S2-pouQders ; quarter deck and forecastle, 
sixteen S2-poQDdere (3). 

44 Guns. — Afncaine, Andromeda, Druid, Endymion, Hotapur, lais, 
Leda, Madagascar, Meander, Nemesis, and Stag; total, II ; complement, 
320 men; main deck, two 8-inch guna of 60 cwt., 8 feet 10 inches, twentj- 
six 32-ptmnders of 40 cwt., 7 feet 6 inches ; quarter deck and forecastle, 
four S2-pounder guns (2), and twelve S2-poander carrnnades. Note. — 
Eodymioo is to carry twenty-four 32 poanders of 40 cwt. on maio deck, 
^|U>d fourteen 32 pounder carronades on her quarter deck and forecastle. 

48 Guns. — j'Eulus, Blonde, Boadicea, Cerberus, Circe, Clyde, Dibdr, 
Fisgard, Fox, Hamadryad, Latona, Laurel, Leonidas, Melampus, Mcr- 
cury. Mermaid, Minerva, Naiad, Proserpine, Resistance, Seriogapalam, 
Sirios, Thalia, Thisbc, Undaunted, Unicoro, Venns; total, 27 ; comiple- 
ment, 810 men ; main deck, two B-inch guns of l>2 cwt., 8 feet, twenty two 
82-pounders of 39 cwt., 7 feet 6 inches ; quarter deck and forecastle, four 
82-pounder9 (2), four S2-pounderB of 39 cwt., 7 feel 6 inches, nod tea 82- 
pouader carronades. 

36 Guns. — Castor and Inconstant; total, 2; complement, 330 men; 
main deck, four S-ioch gun.a. of 60 cwt., 8 feel 10 inches, eighteen 32 
poond«^ra ; quarter deck and forecastle, two 82-pDunders (1), and twelve 
S2-pounder9 of 3S cwt., 6 feet. 

30 Guns. — Amphion ; total, I ; complement, 830 men ; main deck six 
8 inch guns, fourteen S2-pouDders; quarter deck and forecastle, t v. i 68- 
pounders of 95 cwt., 10 feet, eiKhl 32-poundera of 25 cwt., 6 feet 

24 Guns. — Eurotas, Forth, Horatio, and Senhorse; total, 4; cumple- 
menl, 320 men; main deck, twenty 42-pouiiders of GO cwt., 9 feel 6 incbes, 
on common carriages ; quarter deck and forecastle, two SO-poundera of B>V 
cwt., 10 feet, on pivot slidfs and carriages, and two lOiuch guns of 86 
cwL, 9 feel 4 inches, on slides and carnages. 

Total number of fifth-rates, 52 ; mnunling 2,096 guns. 

Sixth-Rates. 

Class I. 26 Guns. — Alarm, Amethyst, Carysfort, Cleopatra, Creole, 
Diamond, Eurydice, Iris, Juno, Malacca, Niobe, Spartan, and Vestal ; 
total, 13 ; complement, 240 men ; main deck, two 8 inch guns of 63 cwt., 
8 feet, sixteen 32-poiinders of 40 cwt., 7 feet 6 inches; quarter deck and 
forecastle, two 32-pounders (3), and six 32-pounders of 25 cwt., 6 feel. 

24 Guns. — Amphitrile and Trincomalee ; total, 2; complement, 210 
men; main deck, eight 32-pDUDders, ten B-inch guns; quurler deck and 
forecastle, four 32-pouDderB of 25 csvt., 6 Feet, and two Sd-poundera of 85 
owt., 10 feet. 

26 GuDS. — Amazon ; total, 1 ; oomplement, 240 men ; main deck, 
twenty-six 32-poundera (I) 

24 Guns. — AiKle and Cura^oa ; total, 3; complement, 230 men ; main 
deck, twenty 32-poander8 of 40ont., 7 feetOinches; two 32-puunden (1); 
quarter deck and forecastle, two S-inch guns of !»2 cwt., 8 feet. 

20 Gang. — Brilliant; total, 1 ; cumplemeot, 230 meu ; main deck, ten 
S2-puunder9 (1); six Bincb guns of 52 cwi., Bfeet; quarter deck and 
forecastle, two &6<pouiidera of b5 cwt., 10 feet, aud two 33'pounders of 25 
cwt., 6 feet. 

19 Guns. — Havannah ; total, 1 ; complement, 330 men ; maiD deck, lea 
82-pounder8 (I), six Bincb guns, of 52 cwt., 8 feet ; quarter deck and fore- 
castle, one 5G-pnitnder, of BA cwt., lU feel, nod two 82-puuuders (1). 

19 Guns. — Daedalus; total, 1 ; complement, S30 men; main deck, twelve 
32-pounders (I), six 8-inch guns, of 52 cwt., 8 feet; quarter deck aud 
fore<;aalle, one 5C-pt)UDder, uf 85 cwt., 10 fret. 

Class II. 26 Guns.— Acta^on, Andromache, Calliope, and Conway; 
total, 4 ; complement, 195 men; main deik, two 8-ioab. guns, of 3tj cwt., 
6 feet 4 inches, sixteen 82-|>uuj)deri>, uf 25 cwl., 6 feet; quarterdeck and 
forecastle, two 32-poundera (2), aud six 32-poundvrcarrunitde8. 

18 Guns. — Calypsu and Coquette; lulal, 2; complement, 195 men; 
main deck, two Bincb guns, of 52 cwt.. 8 ft-et, fourteen 32pounders, uf 40 
cwt., 7 feet 6 inches; quarter deck and forecastle, two 32-puunders (2), 
oo slides and carriages, to pivot. 

18 Guns.— -Daphne, and Dido; t6ta], 2; oomplement, 175 men ; main 
deck, two 8-inch guns, of 52 cwt., 8 feet, fourteen 32-pounders (3) ; quar- 
terdeck and forecastle, two 32 pounders (3). 

22 Guu.— Uei«Id, >ortb Star, iiamanuig, Talbot, Tyne, and Volage ; 



total, 6; complemeot, ITS men; main deck, two 83- pounders, uf 89 cwt., 
7 feet 6 inches, sixteen 82 ■ pound ercarronadea; quarter deck and forecastle, 
four 32 -pounder carronades. 
Total number of sixth -rates, 85, moanting 826 guns. 

Sloops. 

18 Guns. — Arachne, Modeste, Narcissus, Nimrod, Pearl, Tweed, and 
Terpeirbure ; Lutal, 7 ; complement, 145 men ; two 83-pounders of 30 cwt, , 
7 feet 6 inches, and sixteen 82-pouoders of 25 cwt., 6 feet, all on slides and 
carriages. 

16 Guns, — Atalanla, Camilla, Frolic, Helena, Siren, and Zebra ; total, 
6 ; complement, 130 men ; the armament of this class is precisely the same 
as the last, with Ibe exception of there being only fourteen 32-puuoder« io- 
slead of sixteen. 

14 QuDB. — Champion, Comas, Electra, Favourite, Hazard, Hyacinth, 
Larne, Orestes, Racehorse, Rose, Satellite, Scout, and Wulf; lolaJ« 18; 
compleoieat, 130 men ; armament similar to that of the first class, but tbe 
number of 32-pouaders reduced to twelve. 

12 Guns. — 'Acorn, Albatross, Arab, Bittern, Columbine, Contest, Daring, 
Dispatch, Elk, KBpi^gle,FaDldme, Flying Fish, Goshawk, Grecian, Heron, 
Kangaroo, Kingfisher, Mariner, Martin, Muiine, Persian, Pilot, and Re- 
cruit ; total, 33; complement, 130 men; armament the same as tbe first 
class, but the number of 32-poDoderB reduced to ten. 

12 Guns. — Childers, Cfuizer, Harlequin, Liberty, Lily, Pelican, Bacer, 
Ringdove, Sappho, Serpent, Snake, Sparruwhawk, Squirrel, Wanderer, 
Wasp, and Wolverene ; total, 16 ; campkmenl, 130 mpu ; two 32-pouQd«ri 
of 32 cwt., 6 feet 6 inches, and l>-a 32-pounders of 25 cwt., feet. 

8 Guns. — Cygnet, Ferret. Heroine, Hound, and Pbil.jmel; total, 5; 
coiuplemeot, 80 men ; armament as in tbe last class, but tbe number of 83- 
pounders reduced to six. 

8 Guus. — Alert, Linnet, Ranger, and Star ; total, 4 ; complement, 80 
men ; two 32puuDders of 32 cwt., 6 feet 6 inches, aud six 32-pounder car- 
ronades. 

8 Guns. — Britomart, Pantatoon, Rapid, Sealark, and Waterwitch ; total, 
5 ; complement, 80 men ; two iB-poundcrs of 20 cwt., 6 feel, and six 18. 
pounders of Ih cwt., 5 feet 6 iocbes. 

Total number of sloi>|.s, 79, maunliag 984 guns. 

Brigs. 

6 Guns.— Caroelion, Curlew, Espoir, Nautilus, Rolla, Royalist, Sinic«'n, 
Savage, Scorpion, and Wizard ; loUl, 10; coniplemenl, 65 men ; two 83- 
pouniJers of 32 cwt., 6 feel 6 iucbes; and four IB -pounder carruoadea of 
10 cwt. 

3 Guns. — Bonetta, Dart, Dolphin, and Spy; total, 4; complemeot,^ 
men ; one 32'pouoder uf 80 cwt., 7 feet 6 laches, and tMO 32-pouudrr8 of 
32 cwt., 6 feet 6 iiiche.s. 

3 Gnus.— Grifliu, and Lynx; total, 2; complemeot, 00 n»en ; one 33- 
pounder uf 30 cwt., 7 feet 6 inches, aud two 21-puunder c<irruaades of IS 
cwt. 

Tula] number of brigs, 16, mounting 78 guns. 
Summary. 
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Grand total, 314 ships of war 
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Steam Vessels Propelled by ScRtws. 

The return published in the Journal fur May last, of tbe amiameot of 
the screw sleam vessels remains unaltered under the present return, thft 
only dilfereure being that the name uf the PegHsus is now altered to that 
of the Greenock. The complement of mea bus, however, since been fixed. 
Hi follows : — Siiuoon and Vulcan, 30(t men ; Termagant, Daundess, Ko> 
phrates, and Vigilanl, 250 men; Meg»ra and Greenock, 200 men ; Coo- 
Ilici, Basilisk, Uraperate, Enchantress, F'alcoD,Florentia, Niger, Eucouoter, 
and Harrier, 140 meu; Kattli-r and Phoenix, 120 men ; Archer, Coasack, 
pHrihian, KJeinan, Sepoy, and Sharpsbuoler, 80 men ; Biter, Boxer, Mma, 
and Tenter, 30 men. 

Tlie Kteaui frigu<es with auxiliary power, and the steam guard ship*, 
have been taken uut of the caUlugue uf the steam navy, and placed wnh 
the sailing vessels. 

Steam Vesseu Propelled by Paddlu. 

Some illirht alterations have been made in the riassificalion of the steam- 
vessels propelled by paddles; but the armament tieing for each cla»a sub- 
aiaulially the same as given befurr, the fullowing arraiigeroents of the *oa- 
sels.and their complements u all that il will be necessary to give : Terrible, 
16 guns, 3U0 meu ; Peuelupe, 16 guns, 210 men ; Ddin, Leopard, and 
Siiion, 12 guus, 2T0 men ; Avenger, BirkeDbead, and Retribution, gaos, 
250 men; Cenuur, C) clops, Drag«n, Firebrand, Gladialur, Sampson, and 
Vulture, 6 guns, 19^ men ; Scourge, 3 guns, 160 men ; Bulldog, Cormorant, 
Devaiuitiuai Driver, Eclair, Furj, Geyser, Gurgon, Growler, laflexible. 
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Spbyns. Spitefol. Styx, Siromboli, Tiianderbolt, Vrsurina, Virago, and 
Vixen, 6 guDs, IbO nn-n ; llecnle, Hvda, Hprmes, Hydra, Medea, Sala> 
maoder, aod Trideot. A guns, 135 meo ;, Ardcai, Alrcto, Fol^pbemus, and 
ProD)«th«ua, S guns, 100 meoi JaniiH, 2 guns. 100 men; Aclierou, Anti>' 
lope, Columbia, Grappler, Oberon, Hl«tto, Triton. And Volcano, 3 guns. CO 
men ; Blaier, Firefly, Hnmerj and THrmrus, a gun*, 35 men ; Avon, Cor- 
Bet. Gieaner, Kite, Lu«ifer,Lightniri)j. iMeteor^Porciiptne, and Shearwater, 
S guD», 49 nwD ; Albao, Dee, and BbadamaDllius, 4 gufia, 00 neo. 
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ENGINEERING EVIDENCE. 

ExtnuU frnm InpublUhed Evidence giren by Mr. R. Stephenbon 
h^ore the House of Cummont' Slour Valley Committte, {Reported ta the 
#2<u7(('ay Chronicle ] 

OK BPeBD— OOMPETITIOW— THE POVHRAIL BYSTEM — THE TIDE PRINCIFLCI Of 
GOODS AND COAl. TNAmC, SiC. 

The Four-mil SyMtem — Economy. — Id consequence of our fixed e^itab* 
lishmeut we sball be able to carrj Ibe additional traffic we obtain cheaper 
tli«n any other cntupany can do. At present, aa you converge towards 
Loodon, the trains become more numerous, and whea any of them are not 
io time ihey give rise to great disorder ; not because the railway is inca- 
pable of rarr>iDg ihem when ihey ke<>p their time regularly — fur tbe Loo- 
doD and BirroiDgham are capable of Hccommodating three times the amount 
of their present iraRic, provided absolute puncluality is insured. More 
towards Loodon the value of punctualHy begins to tell most, and we want 
tnore lines. A loop iine Tron) Tring to Banbury [•be Buckinglmnishin;, 
BiDce passed] would aerommodale local traDic, and could also be iimde 
subservient to heavy traflic moting at slow rates. Four lines of rails frum 
Londoo to Triug would receive and divide (be great tide of (raOic flowug 
toward the metropolis (at present flowing on (wo lines of rail only), and 
by enabling ut (o serve the public better attract more traffic to us. 

Competition. — Lookiivg at the past, we may expect far some time to 
come thai the hoslile cumpanies will go on devouring each other, though I 
hold the opJDiou very strongly Ihrit permanent competitioa is impossible. 
Tbe object of companies who are in competKion in layirrg out iioes is 
generally for the purpose of maiDtaining the ground, id order that when. 
the time does arrive for adjusting their diflereocps tbey may not be tramp- 
led OD by their neighbours. I have the strongest possible apioioa that 
perpetual competition is impossible, and (hut after (he country is occupied 
there will be no adjustinent. The Great Weslern are great prearberB of 
corrpeiiiion, yet ii is within oiy own knowledge that treaties have been 
guiog on betvieen them and the Loodoo and South- Western, of which a 
territorial division has been tbe basis. 

Quick and Sluic Traffic (London and Nartk-WeMtem). — At present we 
•rR obliged to force on our goods Irains to miike rooni for our ppsseoger 
traios. The cost of conveying goods is augmented in consequence of that 
•peed. The public wilt never get the full advantage of railways until ihey 
can separate the slow trafik more or less from Ibe quick traffic. Up to a 
certain extent the mixture does oot add to the expense of conveyaoce, but 
when the mixture becomes very : real, or (be income of the radway is de> 
rived as luocb from goods as from passengers, then, in order to convey 
goods moat economiciHy, it becomes desirable to convey them at a speed 
uf, Fay, from !& to IS milee an hour, coals at a speed not exceeding 15 
miles ao hour, fur it i^ impoAsible to convey them at Id. or |d. per ton per 
nUe if they are to be hurried along at 23 or SO miles an hour ; the cost 
■ad the wear and tear are too great, besides coal is damaged very much 
by velocity. The clogging of the Londoo and Birmingham line referred (o 
has arisen from the tulla having been very much lowered. Many persons 
thought that ihe reductiou of tolls would not increase our traltic. Now, 1 
beld a different opiniua I always Ihougiit (hut by reducing farea ou rail- 
ways, especially ihe chnrgea on goods, ibey would become great iaslru- 
ments of conveyance for the hi-itvy cla»s of arlic lea : and so it turned out 
oo that a grent increase came upon us suddenly, wilbout our having cither 
waguDS or engines adequate for (he increase. 

Wear and Tear on Broad and Narrow Gauge. — Q. la there no differ- 
ence of pressure on the same weight of engine at the aame speed tin the 
broad and narrow gauge t — A. None ; the crushing effect is preciitrly tho 
frame, or rather ibe crushing etfect of itbe wide gauga is greater at llie 
curves than on the narrow gauge. If^ there waa aoy diflerence in the 
tendency of the heavy weights to crush (he rails, it would tell against the 
wide KHUge at curvest, beiause Ihe wheels are keyed ou (he axle, aud they 
consequeully move round with the same velocity, and when (be engme is 
going round a sharp curve there is a greater distance to go round upon 
the outside, so the inside wheel has to alide a little b&ck aud (he oulside 
wheel ba« (o »lidc a litile forward ; aud. iuadmucb aa the difference of 
gauge increases tJie amount of sliding, tbe hravy weights will crush the 
ruds more iu the one case than in tbe other, but in a pt-riectly slmighl line 
lb« crushing is equal. — Q. la the rati strongt^r on the t)road or tbe narrow t 
•—A. The rails arc laid hy Mr. Brunei ou luugitudiaal timbers. He lakes 
the strength of the timber aa well as Ibe iron. In Ihe usual mode of coo- 
•trncting the narrow gauge you do not use the longitudinal timber, but you 
lay heavier raiU instead. You gel (he bearing stcenglh entirely oo the 
rail* IB lilt one caie^ luid (U tbe other case partly on tht tiaibcr. | 



Sfieed.—We are now io posaessioD of speed (hat no permanent way io 
existence, broad or narrow, will be able to stand long. The wear and tear 
of the rails has been, io uiy opinion, nearly as the square of the speed. If 
it were perfect machinery in every respect, the wear and tear arising from 
concussions, ought to be exactly aa the square of the speed, aod I presume 
it ought to be directly as an engine weighing double the number of toos 
would cause double the amount of crushing. Indeed, I know that speed 
is the great trial of our present permaomt roads. The proof is that we 
have been obliged to strengiben Ihem about IG or 18 lb. per yard, and now 
there are some of about Wi lb. This increase of speed, the weight remain- 
ing the same, is a direct and large sacrifice of the profits of tbe company, 
which baa operated and is now operating with tbe Loodon and Rirm- 
ifflgbam, aud has led them to consider the propriety of duplicating ihe 
lioes where Ihey ar« Gompelled to run the heavy trains so quickly — that is 
between Tring aod London, The interrst of the capital they are about to 
expend to duplicate the line will be about 40,000<. a-year, the cost will ba 
about 7B0, 000 L 

The origin qf the Oxford, Worer$ter, and Wolverhampton. — Q. la It « 
fact that this district applied to ibe Loodon aud BirminghHffi for accommo- 
dation and was refused, and waa it in consequence of that refusal that the 
Oxford, Worcegter, and Wolverhampton line was originally projected ? — 
^4. Thai, perhaps, is a ratht^r hanth mode of representing it. But some of 
the Looduii and Birmiughnm Board entertained a notion at that time 
that railways were not really fitted for the conveyance of heavy goods, 
and they did not arek to obtain the tragic which ihe country demanded ; 
and (hen again their accounts were kept in sucb a way as to make it ap- 
pear that tbey lost money by the conveyance of goods. This waa done by 
charging the goods with a portion of fixed expenses, which would have 
beeu necessary under any circumstances even for conveying passengers. 
Therefore, when yon debit the goods department with its proportion of tbe 
fixed establishment of the railway, then it does appear a loas to carry 
gooda. There may be one or two of tbe Board now left who entertaio 
their old opiutons, bul I know the management and syatem haa undergone 
& complete revolution io that respect. I have alwaya entertained the 
opinioo that they ought to come down with their fares and carry heavy 
gfHKls, aud have urged it nu Ihe Board. But I do not move out of the 
engineering department of the company. I ihink that railways as instru- 
ments for tbe carriage of heavy goods, hare not reached half their perfec- 
tion or extent, and will not until we are permitted to separate the fast and 
slow 'nine. If we convey heavy goods at l& miles an hour, I believe it 
'ice the cost of conveyance to considerably lower than one half of 
i» now ; so that a large quantity of coal may come to London from 
idland dislricts. At present it coats us three farthings per ton per 
Io tbn North at Stockton and Ddrlingloo, where tbey convey the 
colli at miles an hour, every charge is included, and they carry it at one 
halfpenny per tou per mile. Tbe breakage of coal is an much increased 
by rapidity of movement, that it becomes tmposaible to move ordinary coal 
wagons wh>-a (hey are on any of the main lines without springs. The 
speed breaks the coal all to pieces. Experience haa shown that the multi- 
plication of railroads facililule^ and creates much greater traffic than was 
anticipati'd. They r>-arh on each other. That is one of the most remark- 
able features in tbe exlension of thtt railroad system — Ihe extraordinary 
reciprocation of traffic. If by tbe moltiplicaiioo of railroads, anrl tbe 
adoption of economical modes of transit, you can reduce the piice of coal, 
(he demand for the article in London would be moat prodigious, and iu tbe 
country it would be very lar^e. There are many agricultural countiaa 
where tbey do not know what coal is now. 
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REGISTER OP NEW PATENTS. 

AMERICAN PATENTS. 

PNEUMATIC HYDRAULIC ENGINE. 

Sftcifcation of a PcUent/or " an Improtemt'^ in the hydraulic rantf 
called ' Slrodt'»i pntumatic hydratdtc engine ;"' granted to iosEFU C. 
StiiuD£, of Eatt Bradford lownahip, Chester county, State of Pcnn' 
iylvania, March 27, 1847. [Reported io the Prankiin Journal.^ 

The nature of tbe itiveolion and improvemeDt consists in makiog 
use of a cotuTDD of condeated air between the propelliiig fluid and 
the (]utd that is to be ruiised \ siiid air being cotideosed in a pyrimidal- 
shaped chamber, by meana of the tnomeutum of ii descending column 
of Water; said chuniber having u communicationt by a aroaU opening 
at its lop, with another chiiniber, into which the spring water or fluiil 
to be raised is intToduced, called the apring wuler cbamberr and upon 
nhich the cond<*iJS(:*d air in ihe first-itiimed chamber is laade to act, 
causing 8>iid: fluid tu rise tlituugh a tube pluced in (he spring water 
chamber (opeo at ita lower end, ai]d closed allernutely at its upper 
end by means of a valve}, into a large air veaael, or receiver, ol the 
usual form aud constiuctiuD, being conducled iheoce to ita place of 
deslination by pipes, or hose, in the usual maDaer. 

Simitar letten io tbe •everal figurei refer to correrpoQding parts* 
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A is the Toain pipe for conducting the propelline water from Hxe 
bead» or reaervoir, to the pjramidal air chamber. This pipe descends 




TrmnsTcnc Mction, 



Longitadlaal wctlon. 



below the level of that portion of it which conoi'CtA with the air 
chamber k»t before it reaches the said olutnber, and then ascends, in 
a curved line to it, forming a curved bend in the pipe, as at A', for the 
purpose of preventing the air received at the valve B, during the 
time in which the vacuum is produced in the air and water chamber, 
as hereafter described, from filling the pipe A, as the air will not de- 
scend at said bend in the tube, so that the surplus of said air, after 
having filkd the condensing chamber L, may be carried ofll^ by the 
current of water, through the valve B. 

The pipe A is enlarged below the air chamber L, as at A*, and has 
fe.n opening O into the air chamber S, through which the water passes 
when the valve B is closed. 

B is a valve attached to a curved^ vibrating lever C, turniog on 
gndgeoni D, in boxes, as its fulcrum, having a set screw E* for regu- 
lating the descent of the valve, and a counter-balance P, fur adjusting 
the valve. When this valve B is down, as shown in fig. 3, the water 
from the head Bows through the opening, which it closes ; when it is 
np» as shown in fig. I, the water rises into the prramidal chamber L, 
througii the opening O, and condenses the air therein. 

H IS a pipe for conveying the spring water to the spring water 
chamber. 1 is the air chamber into which the water is forced. J is 
the valve for holding it. K is a pipe or hose, for conveying the water 
to its pluce of destination. The above-named parts, lettered from A 
to K, ioclu!iive, are made and operated in the usual manner. The im« 
prQvement» are as follows : 

L is a pyramidal chamber into which air is admitted through the 
Talve B, when it descends by the pressure of the exleraal air, to 
supply the partial vacuum created in tide pipe A, and chambers L 
and N. 

This pyramidal ch^i^raber has a communication, by a small opening 
M at the top, with another chiimber N, called the spring or pure 
water chamber; through which openipg M, the air, so condensed, it 
forced, and presses on the spring or other water, introduced into the 
same through the pipe H, by which pressure^ the water in the spring 
water chamber is forced upward through a tube P, reaching to near 
the bottom of the chamber N, through the valve J, into the air cham- 
ber t : said valve being re presented as open in fig. 1, and as closed ia 
fig. 2. 

To raise water with this machioe, open the valve B, and let the 
water flow out ; theo, by closing the valve B, the water, which is now 
in motion in the pipe A, will pass through the opening O, into the 

Eyramidal condensing chamber L, and condense the air the same as 
efore ; the coodenacd air will force the spring water up the tube P, 
(which bad entered through the pipe U during the continuance of the 

'partial vacuum above. spoKen of), into the chamber I, and condense 

[the air therein, until its density is equal to that in the condensing 
chambers L,and N, below; at this time the spring water will cease to 
flow into the air chamber I, the valve J closes, and the air in the cham- 
bers I, L, and N, commences expanding, that in the lower chambers, 
L and N, giving motion to the propelling fluid and driving backward, 
producing a partial vacuum in ihe machine, and the air in the upper 
chamber I, forcing the spring water to its place of destination. 

The said partial vacuum in the machine, caused by the reaction of 
the machine, as aforesaid, and the pressure of the exteral atmosphere 
on the valve B, will cause it to open again. The water from the head 
then flows through this valve with an accelerating movement, until it 
bas acquired that degree of velocity as to CBU<(e the valve to close . 

^Tbe water having no longer any vent through the valve B, passes 
(hrough the opening O, into the pymmidiil chamber L^ and repeals 
the operation above mentioned successively. 

Id this manner the operation will continue as long as the machine 

[lemains in order and there is a bead of water to propel it. The valve 



V is for the purpose of supplying the chamber I with air, by admit- 
ting the air into the tube P. The said air is admitted during the time 
that the partial vacuum above mentioned takes place. The air thus 
iatroduced into the tube P ascends to the top of the same, and is 
forced into the chamber I at the next stroke of the machine ; said 
valve V is represented open in fig. 2, and may be closed, or regulated, 
by screwing the thumb-screw V. 

The principal advantages this machine poasessej over other ma- 
chines are, 

1st. In case of forcing up pure water by the propelling power of a 
running stream of water less pure, there is no possibility uf the im- 
pure water mixing with the pure, there being at that time a column 
of condensed air between the two waters. 

2nd. The water being forced into the upper chamber I, by the coo- 
densation of air in the lower chamber, the valve J opens more slowly 
than when water alone is made the propelling medium, and also shuts 
more slowly, thereby preventing the water from escaping baok through 
the valve J after it is forced up — the valve J being nearly cios<»d when 
the water ceases to flow upward into the clumber L. This advantage 
upon trial is found to be of considerable importance, en sibling toe 
mochiDe, thus operated, to force, with a given qumtity of water* 
several barrels more of water per day than it would otherwise do. 

3rd. There being no valve between the condensed .lir iu the lower 
chamber and the driving water, or at the opening O, the said air is 
permitted to act a longer time io forcing back the driving water, and 
thereby making a more complete vacuum thai] in other machines, and 
rendering useless the spring for opening the outlet valve B, as used in 
several machines. 

It is not necessary that the spring water chamber N, and the air 
chamber L, should be enclosed by the same envelope, but they may 
form separate chambers, and they may be arranged in any convenient 
way or manner most acceptable to the constructor, provided that the 
capacity of the air chamber does not exceed a due ratio between the 
propelling power and the water to be raised. 



LOCOMOTIVE AXLE BOX. 



Description of "a vibrating box for locomotive axkt" by NORUS 
and TuLl., of Philadelphia, U.S., June, 1846, 

The arrangement of this box allows it to revolve in a vertical plane, 
ftt the same time that it floats up and down, the journals of the driveis 
having, at all times, their full bearin? upon the box; let the axle 
assume any position from a horizontal line caused by inequalities of 
the road, or the consequent raising of the outer rail, in passing curves, 
which must necessarily reduce friction in a great degree, and invure 
the more perfect working of the engioe, without producing any undue 
strain in its several parts, and has only to overcome the frictioo whicb 

ng. 1. 



\ 




is due to the surfaces upon which it works. This evil has always 
been overlooked in the construction of locumolives, and which most 
occur when a box floaU vertically in a pedestal. Fig. 1, elevation el 
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pedestal with Tibrating box; fig. 2, cross sectioa of the same; fie, 3, 
burizontLil pluo; fig. 4» Tibrating box; fig. 5» bearing of vibnittog box. 



m 



P1(. 8. 



F1«.4. 



A^ pedestal forming part of the wronght iron frame, B, vibrating 
box reatlog with the two pivots b, b', which are firmly attached to 



fig. 6. 



ENGLISH PATENTS. 



LOa^MOTIVE ENGINES. 



it in openings of the two sliding pieces, c, c'. 
Fig. 5, shows an end view of one of the lattpr„ 
with its flanges, m, m% and the hole, o, which 
IS to fpceive the pivot, 6. These sliding-pieces 
are connected, by means of screws, x, x', with 
the cross-piece, d, the lower surface of which 
is cylindrical, and forms a bearing for the upper 

t^ ^ convex surface, n, n', of the box^ B. /, wedge, 

fay k*'pt by the set-screw, /', in » position which 

[ J atlows the box to sUde in the pedestal, without 

\^^^/ bein^ too loose or too firm, g, oil-box. In fig- 

4, this oiUbox is omitted. The same parts are 
I marked by the same letters in the different 
views.— FranJI:/in Journal. 
f 
George Fossick, engire-byilder, Thomas HACKWOBTUt engine- 
builder, and Tho.nus Eluott, superintendent of locomotives, all of 
Slockton-upon-Tees, for "certain Improvements in locomotive and 
o{Arr6o*7«r8."— Granted March 3; Enrolled SepL 3, 1847. [Reported 
in the Patent JournaL"] 

K The improvements here specified relatPi first, to the form or shape 
B of the fire-box of locomotive and other tubuUr boilers ; secondly, to 
the arrangement of the tithes;, thirdly, dividing, in boilers of large 
diameter, llit> fire-box into two portions, by means of a vertical divi- 
sion. 

The patentees in the specification of their first improvement state : 
we make the fire-box of a semi-cylindrical shape, cot res ponding in 
form to the cylindrical shell of the boiler, the top or roof of the fire- 
box being slightly curved ; this roof is to be supported and sustained 
by the addition of wrought-iron stays, pbced across the upper side of 
the roof and rivetled thereto; as with fire-boxes of the usual con- 
■traction, the end of the fire-box is closed by a thick flat plate^ gene- 
rally termed the tube-plate, throngh which the tubes pass as usual. 
The outer or open end of the fire-box is closed by double or treble 
plates, having a door fornif d of double or treble plate* made therein^ 
aiKi BD opening to the ashpit beneath the said door; a bridge is 
placed, as usual, transTersely in the fire-box, and the fire-bars are pro- 
perly supported by bearing-bars, at a suitable height in the fire-box, 
as is usual in boilers with tubular or enclosed fire-places; the shell or 
«a«e of the boiler is stated aod represented by the patentees as cylin*' 
drical the whole lenglh of the boiler. 

The patentees slate their second improvement to be thfi arrange- 
ment of the horizontal lubes through the boiler from the fire-box to 
the smoke -box ; these tubes the patentees place in vertical rows, and 
nott as they are nsu.ilty arranged, in diagopal or horizontal rows; this 
arrangement of vertical rows allows a free space between each row of 
tubes, thereby allowing a free and uninterrupted passage for the es- 
cape of the steam, generated by the lower tubes : the patentees also 
state the fiicility this improved arrangement possesses of allowing the 
cleansing of the tubes from incrustation and sediment from the water, 
b^ a proper scraper or cleaner, being passed down the opening be- 
tween the vertical rows of tubes, and thereby removing any sediment 
or incrustation from them. 

The patentees state their third improvement to be the employment 
or iatroduction of a vertical division of water spaee, placed within 
the semi-cylindricai fire-boS| and thereby dividing the said fire*box 



into two separate compartments; this arrat)gement the patentees pro« 
pose adopting when boilers of increased diameter are required. 

The patentees after describing the above improvements claim, first, 
the forming the fire-box of locomotive and other boilers of a semi- 
cylindrical shape, but slightly curved upon the upper side, and carry- 
ing the tubes from the said semi-cyliodrical fire-tjox in such manner 
as agreeing with the general form of such fire-box, as hereinbefore 
described. Secondly, the patent'^es claim the arranging the tubes in 
locomotive and other boilers known as tubular boilers, in vertical rows^ 
whereby a free and uninterrupted passage is obtained between such 
vertical rows from bottom to top, as hereinbefore described. Thirdly, 
the patentees claim the use and arrangement of vertical divisions, 
within the fire-box, of boilers, dividing such fire-boxes into separate 
compartments or fire-places, as hereinbefore described. 

IMPROVEMENTS IN FURNACES. 

George Ghundt, of Manchester, in the county of Lancaster, mana- 
ger, for " certain Imprtrementa in/urnacest and in the fiuth and lile9 
used in tie conslntction thereof." — Granted February 8 ; Enrolled Aug. 
8, 1847. 

This invention relates to a novel arrangement of the flues ai}d other 
parts of a furnace, whereby the heat is more eflFectually applied ; and 
also In certain tiles to be used in the construction of the furnace. The 
annexed engravings show a furnace, constructed according to this in- 
vention, containing four fire-clay or tile cylinders or retorts, for gene- 
rating coal gas. 



ng. 1. 



F.B. X. 
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Fig. 1 is a longitudinal vertical section of the furnace; fig. 2 is a 
transverse vertical section thereof; fig. 3 is a horizontal si'ction, taken 
on the line AB of fig. 2; fig, 4 is a similar section, on the line 
C D ; and fig. 5 is a section on the line E F. o is the brickwork of 
the furnace, h is the fire-place or chamber, wherein the fuel (whish 
in this case is coal-tar, but other fuel may be used) is inlroduoed ; it 
extends the whole length of the furnace, and is supplied with air 
through the openings c, from two paraJlet flues d, whicn extend from 
one end of the furnace to thf> other, nnd are foroished with doors at 
each end to regulate the supply of air. The oven, in which the tile 
or fire-clay cylinders or retorts e are fixed, is of the ordinary shape ; 
and the course of the flame and heated gases, generated below, is in- 
dicated by the arrows in the borirontal sections, figs. 3, 4, 5, which 
are taken at different levels, in order to show the continuous traverse 
of the heated gases from end to end, or from end to centre of the re- 
torts «, until they escape through the opening/, in the crown of the 
oven. The cylinder* or retorts are made of tile or fire-clay, and may 
be Btretigthened, if considered requisite, by imbedding metal hoops 
in the clay. Each cylinder is open at both ends, and consists of 
several pieces, which are jointed together, as seen at g, fig. 5; the 
joints being made good with fire-clay, and supported by the fire-clay 
liles k. The number of joints in each retort «fiU d»t)eDd upon it* 
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length ; but this may greatly exceed (lie length of ordinary retorts, on 
account of the facility of working at boih endi, which the patentee 
considers an importint feature of h'lS invention. The retorts have 
caps /, fitted on each endl, furnished with exit-pipes y, for the gus. 
Any accumulation of coal-tar is removed from the retort, by purtijily 
opening one end of the retort, and applying an extra pipe tu the 
opposite end ; which pipe then acts as a 6ue, and the draft of air 
through the heated retort completely removes the carbonaceous de- 
posit. 

The patentee states, that the description of the manner of applying 
bis improvements to a furnace fur generating gas will enable a person 
to apply such improvemeotsto furnaces for other purpost>s. He claims 
the general arrangement of ihe furnace and flues as described, which 
consists in a continuous fire-pluce from one end to the other, supplied 
with air from parallelair-fluea— thus allowing the beat to be conductpd 
from end to end, or from end to centre repeatedly ; together with the 

f peculiar form and construction of tile or Bre-clay tubes, and the tiles 
orming the joints, as attove described. 



COOLING CX)KE OVENS. 

Frldebick RansomEt of Ipswich, SufTolk, for " Tmprotementt in 
norking coke and other kilnt, or oeens."— Granted Feb. 24; Enrolled 
Aug. 24, 1S47. 

This invention consists of improvements in cooling coke and other 
kilns or oveiw, by causing air to circulate by mechanioal apparatus 
through the cooling 6uea or passages. 

In the working of coke oveos the cooling has been extensively done 
hy having air passages arranged so as tu allow air freely to circulate 
in contact with the mvn^t lining of the oven, the air not coming in 
contact with the charge, such circulation being caused by the rarefac- 
tion of the air by the ueal of Ihe flues. ^nzU mode of working cuke 
ovens is according to a pafnt granted to Jabez Church, December 20, 
1S45. This mode of making coke is very superior to the old mode 
where the chaige is drawn when hoi, and cooled down by water. In 
working of such coke ovens, it has been found that the time of cool- 
ing an oven is very uncertain, depending on the state of the outer at- 
iQOsphere, and that it is imfturtant to cool down the cliarge as quickly 
as possible, so long as the atmuspliere ii excluded from the charge. 
In coke ovens condtructed according to Church's patent, the air after 
passing through the flurn simply rives through a short pipe into the 
?.ir by its levity, the pipe having little, if anv eif>.'ct, in causing thi; 
circulation or passage of the air througli the flues. But it h^s heen 
found that by hastening the draft in ovens arranged with fiups, the 
cooling process may be materially quickened. And this the patentee 
prefe/s to do by connecting the coulltig flues with a rotatory fan, in 
kuch manner as to continuously withdraw tlie air from such fluei, by 
which means the external air will rush into the flues or passages, and 
thus cool the same quickly, and by these means the charge in the oven 
wtll also be quickly cooled. 

The patentee does not confine himself to the faOf as other known 
arrai^ementa of bliowiiig and exhausting apparatus may be employed, 
or in place thereof the air or cooling flues or passages, or the pipe 
thereof, may be conducted into a high shaft or chimn»y ; thus adding 
additional power of exhaustion to that which results from the heat of 
the passages or flues. 

CAOUTCHOUC. 

Stephen Hodlton, Esq., of Norfolk-street, Strand, Middlesex, 
gentleman, for " ImpromnunU in treating eaouiekouc nnik olktr matt' 
rialif to produce elaatic and impermeable compound*" — Granted Feb. 
8; Enrolled Aug. 8, 1847. 

This invention consists in treating caoutchouc by combining there- 
with calcined and carbonate of magnesia nnd hyposulphate of lead 
and the artificial sulphuret of lead, and submiitiugtbe combioed com- 
pound to heat, which process dispenses with tbe use of solvents. 
After the caoutchouc has been cut and cleansed, one or more pounds 
weight, as can be conveniently ground or mixed at a time, is put 
between two revolving iron rollers, healed internally by steiim, when 
it presents a rough, uniform sheet, and is then ready for the mixing it 
with the following ingredieals. 

If the goods art- iotended tu be elastic, and to be unaflTected by lieat 
or cold, mix in with 1 lb. of caoutchouc, from 1 to 8 oz. of the iiypo- 
sulphate of lead and the artificial sulphuret of lead, both or either, 
but the patentee prefers them in equal proportions; but if they are 
used separately, then the whole quantity mentioned will be used. If 
the goods are intended to be hard, of greater tenacity, and of less 
elasticity, mix iu from 2 to 8 oi, of the calcined or carbonate of tnag- 



nesia with lib. of caoutchouc, and then add both tbe hyposulphate of 
lead and the artificial sulphuret of lead, or either, in like manner aod 
proportions, as used for elastic goods. 

The materiiils above-mentioned and tbe caoutchouc having been 
passed repeatedly between the mixing rollers, so that tbe whole com» 
pound may be well combined, it is then removed to another pair of 
rollers denominated the grinding rolhrs, and treated in like ut inner, 
which rollers are placed neater to each other than the mixing ruliers, 
in order that by these rollers a more perfect mixture of the compound 
may be eflecled. After lhi,s second process, the compound is again 
removed to the third pair of rollers, also heated by steam, drnomi- 
nated the softening rollers, and again ground or mixed thereby, nhen 
it soon becomes fit tor its removal to the spreading machine. 

The spreading machine comprises (wo or more iron cylinders, which 
are healed internally by steam (the machine preferred consists of three 
rollers one above tlie other), and of a smootiier and finer surface thao 
that of the rollers before-mentioned. The compound is placed be- 
tween tbe upper rollers and parses to the lower one, upon which tha 
cloth for its recepUoo passes round, and thus receives on its surface 
Ihe different coalings of the compound required. If sheet rubber is 
desired, the compound is placed in like manner, dispensing with the 
use of the cloth, and the sheet t<«ken from the lower roller. Both tbe 
coated cloth and the sheet rubber in pasiiing off tbe luwer ruller are 
rolled up iu dry cloih to keep the surfaces apart, and is then fit lur 
making up into such goods as may be required. In manufacturing 
goods from the compounds thus prepared, when manufactured, thr/ 
are dusted over with purified pipe or other clay of similar quaJitv 
finely powdered, to prevent the surfaces from adhering together; but 
they are as yet sttU liable to the action of all the solvents and other 
influences which act upon caoutchouc, aod would accordingly become 
rigid in cold, and soft and sticky in warm weather ; tu free the caout- 
chouc therefore from these, its natural characteristics, it has been com- 
blued with tbe salts of lead above-mentioned, aod the guuds manufac- 
tured from this compound have now to be subjected tu heal in a sail- 
able chamber or cylinder, and heated either by steam or dry heat (tbe 
Icrroer is preferred) of from 22U' to 28D'' or 3UU'°, according Ut tbe 
qu4iitily of the goods heated at one time, and also as to the thtckaeu 
of the compouuu put into the sheets or upon the cloth. 

The lime required for healing goods will likewise vary according 
to tbe circumstances last meatiuued. Some beats may require three 
hours, and some five hours or thereabouts, auJ which is easily deter- 
mined by any practical man acquainted with the business. After tiie 
goods have been heated, as last mentioned, tltt^y become elastic aod 
impermeable, as set forth in tbe title above recited. 



RAILWAY SWITCHES AND TURN-TABLES. 

Charles Hkahd Wild, of Murtimer-streel, Caven'Ji<ii)<squar<>, 
civil engineer, for "• Iinprottmeni* in cofutrudtug parig oj failnay$," 
— Grauied Feb. 24; Eurolled Aug. 24, 1»47. [Reported iu the 
Pattnt J^untal.'] 

The iraproveiuents here specified relate severally to the form of 
the points of tbe moveable tongue rails of railway switches, and to the 
construction aid application ul certain mechanism to turn-tables, to 
facilitate their action. Tbe ohjeol of the patentee being to remove, 
by the first of his iinproveraeiiu (namely, that ini|)rovement relating 
to railway switches) the objections atteodaot upon switches of tlM 
usual conitlructtoo. These ohjections being, as stated by the patentee, 
of two kinds, — one of which as an alternative it has' hitherto beeo 
ofcessary to adopt, as follows,— -When tbe point of the moveable 
tongue rail has been made sutDcieotly broad and strong to support 
the weight ot the wheel and the load of the carriage, it became 
necessary to have a notch in the fixed rail la allow the inner edge of 
llie iioitit of the tongue rail to coincide with the inner edge of th« 
fixed rail, so that there might be no impediment or inlerruptioa to 
the flange of the wheel upon passing the point, while the swilob is 
closed; thus far, mhtU the uwikn is clond, no impurtiint objectioa rs* 
ists, as usually coustructed, as tliey present an uubrokeo surtace of rail 
to the passage of the carriage wheels; but the contrary is tbe ease, 
when the switch is opened: the notch now presents its objections and 
disadvantages to action, the Ctirriage wheels iu passing striking 
against the side of the notch. The alternative of this ubjeclioa is, 
tuaking the depth of the notch much less; but tu allow thii, it ii 
necessary to redu< e the thickness of the point of the tongue rail, 
thereby rendering it (oo thin and weak to support the pasiiing weigbu 
Tbese objections and disadvaiitiiges the patentee proposes tu remove 
by the ioiprovemeols in question, and which consiat in culling away 
8<t mucli from the upper table, and from the outer side of the middle 
Webb of tbe moveable tongue tail, at the immediate point or exlxem- 
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ity of siicli moTcable tongue rail, as to enable the end of the aame to 
p«as ander, aod be housed benedili, (he upper table of the »ide rail of 
the fn^n line of rails, when tlie switch ts closed. The wheels of the 
carriages in pasiirtg alung the switch will not presii verdcilly upoo ihe 
moveable tongue Mil in coii«equence of llje end of the tungue being 
U'low and beneath (he upper table of the aide rail; but tbe 6-\nge of 
the wheel will press laterally iig.iinat the side of the tongue rail; the 
wheel will pass a consideTable distance iilong froin the end of the 
loogue rail before it cummcnces preaaing upon it vertical l/i the upper 
table of the tongue rail being gradudlty <l<*veloped as it recedes truui 
th<* side rail, till, at a considerable dis[aDce from its puiat, it is of 
■oflBcienl bulk and strength to ret:eive the vertical pressure of the 
wh^ei Milhuut injury. Tlie tongue rail still continues to develope 
>lf for a further distance, where it is of the u^aA auJ proper 
drn. 



^^^^ 




67 these improvements, the patentee obviates the necessity of 
having a notch cut in the upper table of the side rail for the reception 
of the point or end of the moveable tongue rail, or tlii? alternative of 
having (he point ur end of the tongue rail cut so thin, and thus so 
reduced in strength, as to be unable to support the pressure of the 
wheels and load when passing over it. Fig. 1 is a plan of a railway 
switch, made accordiag to the most approved construction usually 
used, but with the points of the moveable tongue rails, D and D', made 
aooordtog to the patentee's method; A, A', the rails forming the main 
or through line of rails; B, B'^ the rails forming the branch line iir 
siding-, t.', C, the chairs supporting the same; D and D', the two 
moveable tongue rails jointed to tlie jaw chairs, E, and sliding or 
moving laterally upon thn table chairs, F, as usual ; G, a rod or bar 
connecting together tbe two moveable tongue rails, and connected 
with any apparatus for the purpose of opening or closing the switch 
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in the usual manner^ The ends or points of the moveable tongue 
rails, D and D', being made and constructed, as represented by the 
(tutted lines, in addition tu the full lines in th<' plan, fig. I, and also by 
ftgs. 2 and 3; fig. 2 being an elevalioo of the tongue rail D, shovitig 
the inclination of the tup surface of the upper tabte of the tongue 
nil, D; (ig. 3, a dirigram upon an enlarged scale, representing, as will 
be hereafter explained, the contour or form of the tongue rail, by the 
sections represi'nted, as taken at the poiuts shown by the numbers 
1, 2, 3, &c. By reference to the above, and (he fullowing description 
thereof, the form or contour of the moveable tongue r.iil will be at 
once apparent. 1, 2, 3, &c. (fig. 3), represent the poittt or end j and 
Uie sections of the tongue riil, D, figs. 1 and 2, taken respectively at 
the corresponding numbers thereon; tlius describing and showing the 
forio or contour uf (he said tongue r^il, D, from the point or end of 
the same to No. lU, where it is the full size of the general body of 
tbe rail. The right-hand tongue rail, D', is precisely of the same 
shape or form as (he rail D, but reversed, to suit tbe apposite side 
riil. A', of the line; sliuuUi, however, the thickness of the upper 
table, or the breadth of the lower table, of the side rail, A, or A , 
esceed, or fait short of, or otherwise vary from the dimfosirms or 
proportions shown in the patentee^a drawings, the patentee directs 
the moveable tongue rail ti> be niade to conform to (he furtn or contour 
of such side rail by cutting away more or less from Ihe upper or lower 
table of the said tongue rail, so as to allow (he point or end of the 
said tongue rail to pass under, and be hiused beneath, the upper table 
of tbe said side rail; or a portion m.iy be cut away from the under 
aide of the uppT table of the side rail, if sufliciently thick to allow 
this reduction, for the same object, without uaoeceMarity reducing 
tbe strength of the tongue rail. 



The second improvement of the patentee relates to supporting and 
balancing the upper or moveable portion of turn- tables, iind thereby 
lessening the bearing weight, and consequently the friction upon the 
moving part^; and it also relates to the position of the friction rollers 
or wheels placed beneath the outer edge of the revolving table or 
plate, by arranging them in such a position that tbe upper edge of 
the rollers shall be in one horizontal plane, or plane at the right angles 
to the centre line of the axles of (he turn-table. Fig. 4, a sectional 
elevation of the turn-table; A, the lower or uuler curb firmly bolted to 
the foundation, B, and f.islened by (he radial bars, C, to the centre 
plate, D; also firmly secured to the founlation B' ; E, a block of 
metal moving freely within the centre plate, D, and acted upon on the 
under side by the inner ends of (he levers, F, F, of wliich there arc 
two; tbe other end of the levers, F, F, carrying the counter-b dance 
weights, G, G, adjustable upon the levers, F, F; upon the block, E, 
witliiQthe centre-piece E, rests the brass step, H, in which works the 
centre axes, I, of the turn-table; upon the exterior of the centre- 
piece, E, revolves loosely the disc, K, to which are bolted the radial 
arms or axes, L, L, carrying at their extremities tbe friction rollers or 
wheels, M; N, N, witsher< placed upon the axes, L, L, for adjusting 
the position of the friction wheels or rollers, M, thereon ; these fric- 
tion wheels or rollers revolve upon the raised ptirtion of the curb. A, 
and carry the outer edge of the revolving tabh' or plate, P; O is ao 
iron ring bolted to and connecting the radial armii or axes L, together t 
the counter-balance weights, G, G, acting through the levers, F, F, 
upon the toe of (lie axes, I, of the revolving lurn-table, P, relieve the 
friction rollers or wheels, M, from a very coosiderable portion of the 
Wright of Ihe revolving turn-table: thereby the friction is consider- 
ably lessened, and the turn table moved with greater facility tiian bj 
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the usual methods; the upppr edpe of the periphery of the friction 
rollers or vw heeU, M, being, the whole of them, in the sutO'' buris'iital 
plane. The object of the arraogeiiipnt and invention the pulentee 
states to be, to allow any lateral motioa of the upper or revolving 
phue of the turn-table to take place, wilhoul in any way aifectiDg the 
pressure or position of the said revolving plate upon the friction 
rollers or wheels. 

The patentee also states, the third part of Ms improvements lo be, 
the arrangement of the rails upon the turn-plates, and ihe arrange- 
ment of turn-plates upon parallel lines of railway, to facilitate the re- 
moval or transit of carriages from one rail to another. This improve- 
ment simply consists in placing the turn-plates in such a position that 
a line passing through the centres of such turn-plates shall be at such 
an angle as shall divide the circle. The patentee giving two exam- 
ples, thus : one iu which the line passing through the centre of the 
turn-plate is at an angle of 60'' to the line of rails; by their being 
placed in this position the patentee fixes upon the turn-tuble three 
lines of rails, and a carriage pLiced thereon has to be moved twicw 
through eu'^ only, or one-sixth of a circle, instead of by the usual ^ir- 
raogement 90° or one-fourth of a circle. In the other example of the 
patentee's, the said tines passing through the said centre of the turn- 
plates are placed at an angle of 45'^: in this example the patt>ntee 
arranges upon the turn-plates fuur lines of raits; and a carriage re- 
quires to be moved through one-eighth of a circle, or 45% twice, to 
place it upon another and parallel line of rails. By these arrange- 
ments, the patentee states, the turn-table is in a position to receive a 
carriage upon It, whether from the inclined line between the parallel 
or mam lines, or from the main or piirallel lines themselves. 

The patentee, after specifying and describing his iuveulion and im- 
provements, states his claim to be ; Ist. The construction and appli- 
cation of moveable tongue rails of railway switches, as hereinbefore 
described. 2nd. The conslrucliou and arrangement of railway turn- 
tables, by which the upper edges of the peripheries of all the revolv- 
ing friction rollers or wheels are in one and the same plane, that plane 
being horizontal, oi at right angles, to the centre line of the axes of 
motion of the upper or moveable plate of the turn-table, and thereby 
allowing lateral motion of the said upper or moveable plate upon the 
uid revolving friction rollers or wheels, without injuriously affecting 
or deranging the perfect action of the said arrangement and apparatus. 
And the patentee also claims the construction and applicutioo of the 
lever balancing apparatus to the said turn-tables, as hereinbefore de- 
scribed. 3rd. The arranging and fixing the rails upon turn-tables, 
and the arrangement of the relative positionsof the said turn-tablea to 
facilitate the removal of carriages from one to another line of railS| as 
hereinbefore described. 



HIGH-PRESSURE MARINE BOILERS. 

The explosion of the boiler of the Cricket steamboat fans given promi- 
neoce lo the queatioo, whether high-pressure steam can be used with 
safely for Ibe purpose of navigation. Id coDsidering; tbe subject, however, 
at such a litne, there is some ilanger that the judgment may be prejudiced, 
and a too-hasty decision given against the principle, when only the mode 
of carrying it into practice has t>eeu defective. It is most desirable Iu 
view tbe matter as freely as possible from the iuflueoce which such a 
disaster is calculated tu produce, and to consider all the circumslaaces 
attending it, fur the purpose of aucertaiuiDg whether tliey disclose any 
inherent danger io the use of higb-pressure sleam that do precaution cbd 
remove, or whether the accident was the result of recktes«nc8S oii the part 
of tho8« employed, or of want of oare ia the tuanufactunng engineer ; — 
casualties altogether independent of Ibe safety of bigh-pressuia steam. 
We will in the fir^t place compile a brief narralive of the event, collected 
from the evidence of lbo»e who witnessed the explosion. 

The Cricket was one of three steamboats bnilt on llie same principle, 
and employed in couveying passengers to and from ibe Adelphi-pier and 
London- bridge, at the low fare of one half|>euuy. On the luortiiiig of the 
^7tb of Aiigusl, the Cricket was at tbo Adelpbi-pierr wailiag for passen- 
gers. She had been waiting for ten minutes after having come ftom Lon- 
dun bridge, with the steam up ; yet, during that time, nearly all (he wit- 
nesses declare that there was no steam bltiwjng oil. The captain bad goae 
ashore, and the person io whose charge theeo^JDe was fur the day — nut 
the regular engineer— was standing on deck near the funnel talking lo Ihe 
stoker. The call-boy was in the afier-cabiu, and not one of the persons 
belonging to Uie boat was in the engiue-room, The number of passengers 
on board is varioaely stated at from 100 to 200, SudUenly a loud nois^ 



was heard, which it described by some of the passengers to have resem* 
bled the sound of rushing steam and reading iroo, rather than a sudden 
explosion; others, indeed, compare the noise to tbeditcharge of a cuhdoo. 
The boiler rasing was projected with great force through the after pan of 
the boat, which was completely destroyed. The whole flooring uf the 
deck was blown up, the cabin was stripped bare, and the iron sides of Ihe 
vessel, where it narrowed at the run, were laid fiat, and the boiler ca5iog 
was carried into the water. The steam chest was projected upwards, 
carrying with it the funnel and the outer case of the boiler, and sbatlertoj 
the bridge which connected the two paddle-boxes. The front plate uf Ibe, 
boiler and the tubes were driven against the frame of the engine, which 
was much injured, but it fortunately arrested the progress of that portion 
or the boiler, and thus preserved th« fore part of the boat. 

An explosion attended wilb such destruction on the vessel moatf of 
necessity, have told wiih disastrous elfect on the numerous passengers. 
Tlkose on the after deck were blown into the air : some fell into the water, 
and others descended among the ruins of the vessel. The number killed, 
however, is wonderfully small considering the destructive effects of the 
eiplusion. The lives lost were only five, and among them was the call- 
boj, who was boiling coOTee in the after-cabin when the boiler casing swept 
through it. Even be, continued to live sometime after the explosion. It 
ia a remarkable circumstance, also, to which we shall subsequently direct 
attention, that not one of those who were killed had been injured by scald- 
ing, and among the many who have sustained injuries by the explosion, 
very few have been scalded, and none of them serjoasly. 

The foregoing ia a brief retumi of the principal facts given io evidence 
before the coroner, respecting the explosion of tlie boiler and its etTccts ; 
we have now to inquire for the cause of the disaster. The engine waa 
constructed in accordance with a plan (patented by Mr. Smith, one of the 
proprietors of tbe boat,) in which Ihe principles of high-pressure and of 
condensing engines are combined, and the result is reported to have been 
a great saving of fuel. The engines were made by Mr. Joyce. The 
boilers were tubular, having the fire contained in a tnbe three feet diame- 
ter wilhin them. Tbe boiler casing, which was cylindrical, waa about 
Qve feet diameter and six feet long, with a hemispherical end at the after 
part, and it was made uf |-incb iron. The steam chest was cylindrical, 
with a hemispherical top, and was composed of iron -rg-ths of an inch 
thick. There were 6G tubes of 24 i^cbea diameter inside and 4fL9iiL. 
long. Tbe safety-valves were ifg inches in diameter, being flat and rett- 
ing on flat seats. Tbe length of tbe levers was 27 inches, and the fulcrom 
2} inches. Of these valves there wab one on each of the two builers, 
which freely communicated by steam and water passages ; and beaidet 
these lever-valves, each boUer bud a Salter's spring-valve supposed la 
indicate 4S lb. on the index : there was also a mercurial gauge, fur tbe 
additional guidance of the engineer as to the pressure of the steam. 
Neither of the boilers had any slays above the lubes, nor in tbe steaoi 
cheat. With respect to the boat itself, the following specification for itt 
construclioo, as agreed between Mr. Smith and Mr. Joyce, ahowt that il 
waa intended to be put together in (he best manner: — 
** Spic{fii:ation cf an Iron Steamboat. 

Length on deck . 126 feet 

Breadth of beam . . 13 feet 

Depth of bold . . 7 f<;et 

Draft of water 2 fi. G in., with machinery and coals un bnard. Is io 
built of the best plates, flush jointed, aad caunlersnnk ritclted. 
Plating of boUoiD lower streak, one-fourth thick ; 
Second, third, and fourth str<!aks. three-sixteeoibs thick ; 
Fifth streak, one-eighth full ; sixth streak, one-eighth. 
Angle iron frames 2 in. by 2 in., and 19 inches apart in centre of vessel, 
and towards (be ends tbe angle iron to be lighter, unii 24 inches apart. 

Sleepers about 12 iaobes deep and one quarter thick, and of su(6d«ot 
length to distribute the weight uf engines aud boiler over Hi feet length of 
vessel. 

Keel and stems G inches by f-ioch. j 

Bulkheads and coal bunkers ^ full,| bare. ] 

Suitable haif-round iron all round that portion of tbe boat designalcd 

the plank shear or gunwale streak, including spunsous. 

IFwd Work. 

Shelf piece of best red pine 

Beams, 24 inches apart . 

Plaokshear uf Quebec oak 

Deck, best yellow pine 

Shear streak of be»l red pine . 
Paddle beams, stpnog l>eanis, aud rim pieces of Quebec oak. 
Cabin floors uf good yellow battens, one inch thick, on suitable bearer* 
of rvd pine. 
Cabius to be fitted np simitar to (he Ant and Bee, and the joiners* « 
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•All Stliogs, akyligbts and corapanioos, to be equal and similar to those res- 
•cIm. 

Glazing of the best charHcter (wiih best bull's eye acotlies). 

The whole of the wood and iroa work to have three good coats of paint. 
^^ This vessel is to be filtt^d with a pair of engines of 16-borse power, ea(;b 
^^rimilar id priaoiple to those od board the AdI and Bee, with a much iiu- 
approved and very powerful boiler. A good cabin stove in the after cabin. 

And to be equipped with anchor, ropes, aod everylbiog for her station. 
A small wiQch at the head for her anchor, and ail oecessar; fillings com- 
plete to go upon her stalioa for work, and to include au extra donkey* 
pump, steam pressure gaup^i', vacuum gange, and a Salter's balance on one 
•afeiy-valve ; the other safety-valve 1o have a weight in the usual way, 
and all necessary fire irous and spanners. 

Speed to be equal to the fastest of the above bridge boats; consumption 
of fuel not to eiceed 4} lb. of good Welsh coals per indicator horse-power 
of {66.00t»J per hour. 

Tiaip of completion — All, May 1846. 

I. William Joyce, do hereby undertake to tnake, construct, finish, and 
supply you with the whole of thv before-nientionrd works, viz., the iron 
ftleamer complete, with her eogities, boiler, and tittings, in all respects 
ready to go to work upon her station, of the very best quality, best of 
raaterials aod workinaiiiihip, and williuut any eitra chHr^e vrhalever 
beyond the sum now agreed opan, viz., Two ihauitaod &\e fauoilred aod 
Cfky pounds sterling." 

[The periods at which the money was to be paid having been specified, 
the agreement concludes as follows] : — 

** In consideration of receiving the above order npon the terms specified, 
t also agree to put the engines and boiler which I nave already breo paid 
Cor iulo the new steamboat building by Messrs. Dilchburu and Co., called 
Ibe Cricket, and to complete the same engine and boiler in every respect 
fii for work upon her stalioa (with the exception of half the cost of a don- 
key pump, pressure guuge, mill StiUi'r's balunre, which has been settled at 
£l2), before the expiration of the present moolb. 

Signed by boih of us upon the 11th ) O. H. Smith, 

■ day of February, 1846. } W. Joyce. 

Witness to the above signature, Bn. Nash." 
The agreement, it will be observed, atiputates fur one boiler only, bat 
Mr. Joyce afterwards undertook to put in two smaller boilers instead of it, 
as he considered they would be safer. Mr. S(nith| when examined before 
ihe coroner, said he had every reason to believe that Mr. Joyce had ad- 

Iliered strictly to the terms of lb« contract, and that tbe boat and the 
•Dgiues were constructed according to tbe specification. It appears, how- 
ever, from the terms of the agreement, that notbiag was specified as to the 
form or atrengtli of the boilers, which were left entirely to Mr. Joyce, under 
tbe stipulation that the engines were to be of l(>-borse power each, "with 
a much-improved and very powerful boiler," and to work with a given 
quaniity of fuel. Whether Mr. Joyce took any and what precautions to 
te«t tbe Btrenglh of Ihe boilers before he put them into the boats, has nut 
at the time we are writing been given in evidence ; but the lever-valves 
were weighted to rise at a pressure of 40 lb. to the square inch, and 
Ihe spriog-vnlves were screwed down to 43 lb. During the whole exami- 
nations not one witness hma spoken to having seen the steam blowing off 
at the spring-valves. 

The circumsiaoces that have been elicited during the invesligation tend 
strongly to throw the blame of the accident on the gross miscnanagenieut of 
those who had tbe charge of the bfjat. More careless and reckless cuaduct 
was scarcely ever disclosed, and tbe surprise is, not that the boiler burst 
uo the 27lh of August last, but that it did not burst at any lime during the 
last six months. Ctark, the enginedriver, who was appointed to the 
Cricket at Easter last, appears almost from the first tu have pursued the 
plad of tying down Ihe lever safety-valves when the boat was in motion, 
aod the fact seems to have been so notorious that many persons avoided 
foiog OD the boat, and a " blow up" was spokeu uf as an occurrence to be 
daily expected. Notwithstanding the notoriety of tbe fact among the 
persons connected with the Cricket boats, thai Clark was in the habit of 
tyiog down the valvc.4, the inauagiug proprietor seems to have been so 
blinded by the plauaihiliiy of that man's statemenls, and by confidence in 
hia veracity, that be dismi!»s«d Edwards, the stoker, who had comptuined 
to the captain of Ihe danger of Ihe practice, without any inquiry. There 
ia indeed an attempt lo deuy, on the part of some of Clark's friends, that 
the valves were tied down ; but tbe evidence of the fact is too strong tu be 
doubted. Among otaera who deposed to having seen the levers tied down, 
was Mr. Meachem, the foreman of Mr. Joyce, who was driving the engine 
one day in the absence of Clark, and when he fuuud the levers tied he 
instantly cut the strings, remarking at the time that be knew what tbe 
boilers would bear better than Clark. The boat seems to have bei-Q fre- 
qaeotly entrusted to the care of persons quite incompetent to the dalies of 
tnaiiaging tbe engine, aad aiuoog others lo whom the charge waa cooituit- 



ted was a man who six months before had been tbe porter at a seed ware- 
house. 

The evidence of the stoker who succeeded Edwards made the case still 
struoger against Clark than bis predecessor. He said (bat he bad regu- 
lafly tied ihe valves down by Ihe order of Clark when the boat got under- 
way ; that the pressure indicated by the gauge was sometimes 80, and that 
Ihe boiler and condenser often became so hot that the steam would not 
coodense, and tbe engine-room became filled with steam. All parts of Ihe 
boat became hot in consequence, and it was no uncommon thing at such 
times for the people on deck to rail out, ** AH hot, all hot !" He further 
staled, in confirmation of tbe preceding evidence of Clark's recklessness, 
that be would sometimes start the boat before the water in the boiler was 
up to tbe bottom cock, and that on Sundays, when the boat was moat 
crowded, he would have friends drinking with him in the engine-moo, and 
" practising driving engines." As an instance of the straios the boiler sus- 
tained by the extreme pressure caused by tyiug down the valves, this wit- 
ness said that, — 

'•On one morning, about three weeks after he had been on the boat, on 
proceeding lo light bis fires, he found the water all gone out of the boiler 
beluw the first row of lubes; in fact, below tbe lower cock. The water 
escaped through a lube which was split the previous day by a pressure of 
steam. On observing ibe want of water he t>e^an pumping, and pumped 
an hour and a half, when be found the water conliicued tu run out as fast 
as be pumped it in. He did not notice anything parlicular the previous 
day. Tbe valves were tied that day under the general ordt-rs. That was 
one Sunday morning. Clark bait not arrived at the time he fuacid the de- 
fect in the tube, having gone down to Greenwich Ihe previous evening. 
Witness went on board the Bee, and told Mr. Bullriss of the split in the 
tube, and while Mr, Bottriss was looking at it Mr. Clark arrived, who 
proposed to canlk the tube, but Mr. Buitriss said that as the pressure 
would he the same as on the bailer, it would not answer the purpose, aod 
proposed thai it ebonid be repaired by an iron bolt ad washers. 'Fhat plan 
was adopted. A round iron haras thick as bis finger, was placed through 
Ihe tube — a washer placed uo each end, and a joint made between Ihe 
washer and Ihe boiler. Witness pumped the engines to fill the boiler after 
that, when it leaked a little at first, but when Ibiry were niuning and the 
water got hot, it did nut leak at all. Four days or a week after that occa- 
sion, he found the water leaked from a joint of another tube, where it wag 
made fast to the boiler. There was oo split in the tube. After pumping 
an hour, Mr. Buttriss came un board, and wiih the assiiitaace of Mr. Bull, 
Ihe male, Ihe danger was repaired, so that they could run. He believed 
it was hammered round." 

In addition to the wantoo sporting with human life on the part of the 
engine-driver, which the evidence discloses, there appears also to have been 
culpable misconduct by the persons employed to manage tbe aS^oirs of the 
company. The engineers and stokers are represented lo have been kept at 
work from five in the morning till twelve at night, being expo:ied during a 
portion of the lime to a temperature of 100°. Tbe incessaol working of tbe 
tbree boats belonging to the company caused also greater diOiculty with 
tbe boilers, there not being lime to blow out tbe water and examine the 
boilers, as in other itcam vessels ; aod the dismissal of Edwards, without 
inquiry, for complaining of the conduct of Clark, seemed edeotually to pre* 
vent other complaints from being made. 

It will be observed from Ihe summary of the evidence we have given re- 
lating to tbe cause of the accident, that the que^tioo of the oompardtive 
safely of high -pressure aod low-pressure engines is in reality scarcely in- 
volved by the explosion of the boiler of the Cricket. By tyiug down the 
safety-valves any boiler might be burst, and a low-pressure boiler would 
have the less chance of escape under such treatment. We have as yet no 
luinute description of ibe construction of the Cricket's bailers, as Mr, 
Lloyd, the engineer appointed by Ihe Hoard of Trade lo investigate tbe 
matter, has not at the time we write made his report; but from the account 
given by Mr. Galloway and others, there appears to have been a waul of 
proper stays in the steam chest and butler casing. The safety of lubular 
builei-s arises from the comparative weakness of the tube fastenings, by 
which when the pressure becomes dangerous the steam escapes through 
some small reul, and Ibe pressure is relieved by the escape of sleani. This 
principle might be still further applied, so as to render au explosion, in 
the ordinary meaniug of the word, next to impossible. 

There is one point that especially deserves notice with respect to high- 
pressure steam, %vhich renders it in some respects a much safer force Ibao 
steam uf low pressure. IIixh-itre$sure $team due* not tcitid. Among the 
deaths and serious iiijiiries inflicted by the exptu^iun of Ihe Cricket's 
boiler, we do out find that any one has been seriously scalded. One persua 
who wua blown from tbe deck, says, that be felt himseir slnak on the 
bead by the steaui, but be experienced no aeasalion of heat. We are ac* 
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q«»ial^, bj etperieoce, wilh the fact Ihftt there U do be«t giveo oat by 
high-pmaure steam 'Whea efrcapiag into the air, having often held our 
haod ID a jet of steam issaiog from a prestureof 100 lb. to the square inch. 
It is only when sur h steam regurgitates, if vre may so express it, that it 
glT8S OQl heal and scalds. When, for example, a jet of steam strikes 
ajcainst a solid body, aud its issuing force is arrested, then it scalds ; but 
wheo it has <ree room to expand, the sensation produced is that of cold, 
aod out of bamiag. It may be remembered that Mhea by the separatioD 
of the pipe of the boiler in an engine conslroclcd by .Messrs. Samuda, at 
Blackwall, seTerul persons were killed, the; all lust Iheir lives by the 
scalding of the low-pressure steam. The high.pressure slcfum of the 
Cricket's boiler,oalbe contrary, did not seriously icjurea siogle individual. 
Thi} extraordinary property of high-pressure steam should form so im- 
porlaot coDsideralioD in determining the com|>arative safely of the two 
kinds of eogioes, yet it haa hitherto been disregarded. 

Since the foregoing remarks were written, the evidence of Mr. Lloyd, 
cJuef engineer and inspector of machinery of the Royal Navy, has been 
given at the adjourned inquest, held on the 22iid September, aod we »uh- 
join the greater portion of it, divested of the repetitions cousequent on 
examination by different counsel. Some parts of his slatements relative to 
the coiutruclion of tii« boiler and the pressure iwrne on different parts are 
Mot very clear or cotnprebensible, bat bis evidence proves that the boiler, 
however defective, was capable of bearing a pressare twice as great as 
that which would have lifted the weighted valves, if they had not stuck or 
been tied down. The corresponding boiler of ihe Cricket gave way under 
• pressure of ISO lb. to the square inch, but it had previously Bufft/red a 
(reat strain by the pressure which caused Ihe explosion, and therefore its 
streaglh at the time most have been much greater. Mr. Lloyd is of 
opioioa that the other boiler must have i>ad a pressure of at least 13t! lb,, to 
the square inch before it exploded. 

CUrk, the engineer, was examined after Mr. Lloyd, and he declared that 
the statements of the other nitnesses against him were false, and that he 
oerer gave directions to Edwards nor to any one to tie down the valves. He 
seems to make a nice distinction between tying them down and twisting 
the end of the string fasteoed to the lever round a nail. He denied, huw- 
ever, that the string was ever tight, and he eatd that the otijecl of twisting 
the ends round the oail was to prevent them from dangling and beioi; iu 
the way. 

Mr. Lt^ro's evidence was to the followiog eSecl : — 

The Engines. — " With regard to the engines themselves, I do not Ibiok 
many observations necessary. They are high pressure eogioes, on the 
priotipla well known as Wolfe's. Each engine has two cylinders ; in otie 
Ihe steam is used at a high-pressure, and, ioslead of passing into the open 
air, as io an ordinary high-pressure engine, it passes into tlie second and 
Uriier cylioder, whence it passes into ihe condenser, and is there condensed 
io the ordinary way. The object of this arrangement is of course the sav- 
ing of fuel, by effecting a saving of steam, and, therefore, of fuel. So far 
a» 1 saw, the materials and workmanship of the engines were good. As 
compared with high-pressure engines, there is nothing objectionable in 
these engines, in point of danger — nothing but the ordinary ctmsiruclJon. 
There were attached to the engines two pumps for feeding Ihe builers ; 
another pump was worked by an auxiliary engine, which was commooiy 
called the ' donkey ;' and there was a fourth pump, ta be worked by the 
bund, fur feeding the boUers. These appeared to be all that was oeces- 
^.«^y. 
The BoiUrt.* — ^There were two boilers, coosisting of an external cylinder. 



• [The tatwied dlscrsm, from the " JILnlng Journal," is a tecUoo of (be boiler sboir. 
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Gre feet in diameter, baring a hemispherical end at the back, and Ihe friHX. 
beiog composed of a flat plate. To this fiat plate are fixrd a cylioder 
fornting the furnace, and all the small tubes through which the pro«iucts <il 
combostion pass. The internal part of tde boiler, con»i8t)iig of thr fursai 
Ihe fire'hox, and the small tubes, were secured to the shell by llie rivi 
/ouod the circumference of the front plate, and by two slays, noe fixi 
tween the end of ihe Gre-box and ihe end of the boiler, and the olhei 
obliquely between the lop of the front and the upprr part of Ihe sh 
iteel dome wus also rivetied to ibe top of each boiler, on each of wbic 
were two safety-valves, pressed dowu by levers, one le^er having air«igbt 
at its end, and the other a spriog-haiance — Salter's balance. The ihickaesa 
ufibe lube plales was ] inch ; of the front-plalc», those on the top and bottoa 
of lilt- lube-plates, g^mch; the shell finch. Ibe front of Ihe ttoiler cos* 
sisled of three piatcH, one of these being the lube-plate, and the oiltars tb« 
plates above described. The iteam-dume is f\ inch ; the angle- iroo roood 
llie front of the boiler is S inches by | inch. All the other angle iroa is i^ 
by I inch. The rivets in the boiler are } inch diameter, aod the rivets lu 
Ibe steam-dome rather smalkr. That ineludea the rivets in lh« shell ; all 
the rivets of any importance are { inch. Assuming each boiler to be of 
the power of 16 horses, Ibe total heating surface iu the boiler is 14*8 oquara 
feet per horse power. The area of ilie fire-^raie is &5-100ths ol a foot p«-r 
hor£)e power. There is nothing objectionable in these pr«por(i'-"> ■ •.'^■tt — 
in the amount of area of fire-grate or of healing surfece. Ihe ffl 

water in the boiler up to (be middle gauge-cock is abont SB'l tta 

per horse power ; and the sleani-roora about I| fool per hors« power j thai 
IS including the dome and the other part of the boilar. 

The VaiveM and Pre$gure.--l have calculated Ihe pressure apoo lb^| 
safety-valves, supposing ihe weight lu be at the extremity uf Ihe lever, all 
%ery nearly Iki Jb. per square inch. Taking the spring-balance at> it was 
Mhen I saw it, Ibe pressure per square inch when the valve was ju&t about 
to open, would be 40 lb. per square inch; but if the valve were as «iid« 
open as it could be, this spring-balaoce would produce a pressure of ahou! 
1701b. per square inch. Both valves are lever valves; one is pulled do* 
at the end by the spriog-balatice, the steel-yard, Ihe other is operated on by 
a weight. As the lever of the spring balance rises, by the valve opening, 
the prefsure on Ibe valve iucreases, and rises to 170 lb. at the highest. 
One pound on the spring-balance produces a pressure on the valve of nearly 
two pounds. These valves operate jointly on the boiler, both serving u> 
empty it of steam ; but they operate separately from each other. 1 Ihiok 
if they had all been properly in operatiuu, the steam could nut have accu- 
mulated ia the boiler to any dangerous extent— that is, suppoaiog them nut 
to have been overloaded. I do not approve, certainly, uf the arraogemrnt 
of this spring-balaoce valve; it ia objectionable because, when the valve 
has been raised to such a height as to relieve the boiler considerably, tkt 
pressure brought upon it is very greatly increased, the power of the Irvrr 
being nearly ai lU to 1. This is not the usual nay ia which spriug*^ 
balances are used, so far as 1 kuow. I think the priuciple wroug. uo sc> 
count of the pressure being iucreased when the valve opeus. 1 Ibiak it, 
wrong in principle to put a spring-balaoce at the end of a long lever. I 
aUogether object to valves beiog in the puwer of the engineer tu liuid at bis 
pleasure, especially the high-pressure ones; but il is only fair to say (hat 
this is too comiuonty Ibe «ase, 1 1 can scarcely be a matter of opioioa UmI 
Ihis is wrung iu principle. Nothing in tbe weighted valves called for oh' 
serv&iton, except that if it had not been intended to work these boilers at* 
prtssure of GG lb. to the square inch, such a weight as ihui uught never to 
have been put upon the lever. Th« same remark applies to the spring- 
balance valve, because it can be screwed down or up to auy extent. The 
weight beiog upon Ihe lever was objectionable, as it would ba an indlui- 
lion to Ibe engineer that he might use it lu auy way he thought fit, so as to 
obtain that pressure, namely, (ioib. 

Opinion on the Strength af the Boiler. — As to the conslrnclion of ihe 
boiler, I may say that, in my opinion, it ia dangerous tu be uned as a bigli- 
pressure boiler. The whole uf the presbure of the steam within llie boiler 
is brought, either directly or indirectly, upon this Qui pUie lu iJie frooL 1 
find, when the pressure of »teaiii is ttG lb. on the square inch, the direct 
pressure on Ibis phte is 63 luusi, which is withstood eotirel) by Uie stiiTDei* 
of the plate itself, with Ihe small additiun uf the two stayo before tn^^utiuued. 
I do not believe thai GO lb. uu the tocti vvuuld have burst ihe boiler at pi«- 
sent, though it luight have done so when the boiler was suniewbal oklcr. 
The objections which naturally lie aguinst a flat plate uf this kind are 
these : In the first place, you cannot calculate what il ought to bear; Uio 
pressure on the inside of it teuds to produce Ibrt e ddferent etfecls. Firvl, 
there is a strain brought upon it at right angles to tbe suriaae, aud, if Ihe 
plate were perfectly rigid, there would be no other effect ; this nni being 
(he case, an enormous pressure is brought upuu it lu its uwn plane, wbicb 
may be illustrated by considering the ellect produced un a musical stnug 
when pressed sideways, tbe force brought to bear upon il leugih ways being 
far greater than when stretched iu that direction. A third actiou is pru- 
duced by the beoding of Ihs plate, the outer circumferiruce ramaimng nearly 



lag the position of ib« two slayv. the only one* In tlie boiler. A I, h lite MMfU U* 
front, leading frooi the trunt piste. In a dirgonal (itrectioo, luwn- ' ' ... alwiM* i lb« 

■t>]r t>«iii^ formed out of 14 ixchi iquare ttar-lrun, datteiiHj ci < iia wi InrS 

bole, and tuppoiird by a pin puMlng through two 'J^-lDch att. .', cnmaw* 

the other auy, leading from llie back of ttie boiler id itic rod or iju- n >k. <vhiel>4 
raua with the (ubea. A, the furuuce, about 3 Iret In diameter, il. ib« «ieam 1 
wbith two lafeiy vaJvea were oifiied. C, ileam pipe, leading from th« box M ra«L 
valve to (.be funnel U. £, repreaenlj the spiiu-yarn, with nblcli II Is tuppoMtt iWl 
Were maae fast.]— Ell. 
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^V ia the laine plan*, and the ioner part btiag cooiiderably bulged. From 
the best exaniinalirn I can give the subject, I have come to the coaclusion 
lliat ibe glrcoglh of this froot {ilate, aided by the two very imperfect «ta}s 
which were put in the boiler, was nut sufficient to bear, for a leoglh of 
tioM — that is, duriog the usual lime a boiler may be supposed to kat — a 
pressure of steam of 60 lb. on (he square inch. At preseut it would bear 
it, DO doubt; (here is do queation of IhaL If any pergon wishtd to tie 
itowa the weighted valves be would, most likely, preveot Ibe spriDg- 
balance ralves from working, which he might easily do by putUag io a 
pie«e of wood. 

I have calculated, in a roagb way, what would be the effect of keeping 
•U tbe Tftlves tied for Ove minutes. Supposing no steam were perinitted to 
ascftpe, and the pressure was 60 lb., at the end of iive minutes it would ia> 
creue to more Ibao 901b ; and, at the end of teu mioiulei, be between 
IBOlb. and 140 lb. ; in a quarter of an hour, at least l^lb. That is, sup- 
posing no strarn escaped, ihut (he tires were burning briskly, and tbe boiter 
in fall operation. I canuut conceive four valves getting out of urder, or 
•ticking, at the same time. One valve, snppusing ibe other three to be 
fast, would not reltere the boiler of steam as fast as the stesLtn was gene- 
rated, looking at the sixe of the Bleam.pipe. If two were in operation, one 
at Salter's, and one or (he others, ihey ounht to relieve the boiler ; but ihe 
•rea of the steam valte is larger than that of Ihe waste steam-pipe, which 
is not a good arrangement. The area of the former is nearly hve inclies, of 
tbe latler, only 2'7 inches. If the two weigbl-Taives were tied, and tbe 
spring-balances free, 1 think a dangerous pressure would be brought npoa 
the boiler. 

Tfst (if tht Tenacity of the Plates of the Boileri. — After making 
•a esaminalioD of the boiler, I thought it proper to test tbe goodness uf 
the materials ; for which purpose 1 took pieces of the plates of the 
boiler which bad been rent by tbe eiplosion. These plates, as 1 said 
before, are | inch in thickness. I cut strips of two inches in width from 
them, both with and aealnst Ihe grain, aeid lore tbetn asunder by a machiue 
for that purpose at Woolwich. Four of the pieces produced are fonr of 
the strips of Ihe boiler; two torn with, and two against the grain ; the 
other four pieces are good metal from Woolwich, with which I compared 
the former. Tbe former, are, in fact, part of tbe plates which were rent in 
the explosion. Without troubling you with the details of the eiperlmenis, 
I ma; mention that the average tensile force perkquare inch of these plates 
was 17 tons, that of plates of the t-aiiie thickness, of the best kind, which 
I tried at the same time, was 21] ions. Specimens of those are also pro- 
duced. They are Low Moor plates, of the same thickness, but of a very 
•operior quality. The plates uf the Cricket are very much laminated or 
■helly, Dot only ia one part but all that I saw. This is owing tu tbe bad 
quality of the metal. It will happen sometimes in plates of the best 
quality, but it is very much to be avoided. This piece eihibits the frac- 
ture actually made by the explosion, the appearance of which proves it to 
bave been bad iron— that is, for the purpose to which it was applied, to a 
bigb-pressore boiler, and considering that It was employed in ihe part 

P which was most likely to break. I Iried also some common StalTordahire 
j>JAle» at Woolwich, and found their strength nearly Ihe sam« as that of 
tbe Cricket's plates. I'hey bore Iflf Ions on tbe average, which is very 
knr. 

I do not consider the workmanship of the boiler to have been such as it 
ought to have been in a boiler of tbia kind. The rivets generally did not 
tiil the holes, and they were generally not suflicieuily long (o make a good 
rivet. The boiler does not appear to be seriously deteriorated by wear, 
except Ht the lower part of the front, and poisibly Ihe bottom too may be 
so ; but I do nut attribute the explosion to ibui. Tbe part which exploded 
was the whole of Ihe front, which was turn out bodily. Of course tbe 
part was weaker (ban whtu quite new, but not niatermlly so. The experi- 
ments I hare meDtioDe<I are not tests of the pressure of steam on the plates. 
All we can is, that a pressure uf 00 lb. ought not to be permanently put 

Iopoo ibem, say for three years. From these experimenls. and another of 
ibeodiog the iron, I should say that the metal was nut such as ought to 
^ve been employed. It was good common metal, such as is usually em- 
ipioyed in the boilers of the navy for parts where there is no great strain ; 
'vut not such as ought to have bi-en pat in the front of the boiler. The plate 
was torn where it was weakest, and in the stronger part it was lorn from 
its fastenings 

Djr consent of Mr. Smith, Mr. Joyce, and other parties interested, who 

llttve afforded me every faciliiy, I hare made experimenis on the uncx- 

^Hptoded boiler. I brought on it a pressure uf ISO lb. tu the square inch, 

^H sliowinj; tliat the other must have been subjected to a very severe pressure. 

^H|n the unexploded boihr both the stays were separated, and a part of the 

^Ktngle-iroo, which unites the front Io the sbdl of the boiler, wa« cracked. 

^KUpon this boiter I brought a pressure of water of 13G lb. on the square 

^mnch, and theu tbe boiler leaked to so great an extent that a greater pres- 

^■kure could not be obtained. My opinion is, that Ihe pressure of sieaoi 

^**hich caused ihe explosion coutd not have been less tbao l;JG lb. to the 

square inch. That is, of course, a matter of opinion ; but it is the coorlu- 

SMtu lo which I have come. I ehould not have expected it to hurst with a 

less pressure ; but, as I said before, it is utterly impossible to calculate it. 

You cHP calculate perfectly well what the shell uf the boiler ought tu bear. 

^^1 khould say it was uut less Ihau I3(>lb. ; how much more 1 cannot say. 

^^J do uot betirve Uicre is any reason to suppose thai there was auy deii- 

^^SkmfJ of water in the bujltr. It ia called a tubular boiler, from the cir- 



cnmslance of a number of small tubes being introduced, for tbe purpose of 
absorbing the beat. We consider them rather a safe boiler. The busiuet* 
of one or two of these tubes is a mailer of no imporlaoce. The lubes 
seemed lo be all perfectly good. Two or three of ihem were bent, but tbe 
cause of that was very evident fiom striking against the in»ide. My great 
objection (o ihe boiler ia its form, the front being flat, without proper slay- 
ing ; and, in a far less degree, the quality of the materials and the work* 
manship. 

Caute «/ the Erphtion. — There can be no doubt as to the canse of the 
explosion — namely, the improper increase of the pressure of tbe sleant 
shortly before and at the lime of the explosion. If tbe pressure was 
gradually increased, say from 601b. to 130 lb. or 140 lb. in the course of 
ten minutes, that would be enough to account fur it — certainly, if the 
pressure rose to 150 lb. ; but thut is a mere matter of opinion. That tb« 
boiler had never before been subject lo snch an extreme pressure is evi- 
dent from the fact that the other boiler leaked considerably at almost no 
pressure at all : and I consider that it bad been rendered thus leaky by 
the extreme pressure on the day of the explosion. The boilers are con- 
nected in the water spaces and in the upper part of tt-e steam, so that 
the pressure on both would be Ibe same at the same time. If only one 
Talve was in operation on one boiler, the pressure ou both would be the 
same ; and even if both valves of one boiler were secured so as not to 
Work. To tihoiv the great pressure brought on the uuexploded boiler, I 
may mention that the flat plate in front was bulged to tbe extent of If 
inches before I commenced my experimeuls. After it had been subjected 
to the water-pressure of I SO lb. on the square inch, the bulging of that 
plate increased to 2*16 iuchea ; and the lower front plate uf Uie boiler 
began lo break exactly like the one that was hrukeu iu tiie exploded 
boiler. Had all the four valves beeu at liberty, it appears to me impossible 
ihat the pressure of steam could have so increased as to rause tbe explo- 
sion. Had both Ihe balance-valves been open, I think they would hardly 
have saved it; they might have deferred tbe time, and prolonged it from ten 
to perhaps twenty miuutes. I think the valves must have been closed, or 
open only to a small extent, when the explosion occurred, [Here Mr. 
Lloyd exhibited a plan of the vessel and boiler, and explained (u the jury 
how be conceived the explosion to have occurred.] W hen the front began 
to bulge tbe stays would be the first to go; tbe plate would then bulge 
more and more, aiid the inomeot the separatiuu look place the ioside uf Ihe 
boiler would be projected in one direction, and Ihe shell in another. Th«7 
former was driven against Ihe engine, which resisted it, and to Ihis th« 
people in the fore part uf tbe vessel owed their safety. The shell uf Ihe 
boiler was carried in the other direction, and tore away everything iu Ihe 
stern part uf (he vesifel. Assun)ing the actual gross pressure at 180 tons, 
and adding a Ion and a half for the weight of Ihe shell, it would give a 
force a hundred limes greater than that of gravity, which will account for 
the enormous power exerted in a comparatively short apace uf time. 

You can always raise a vnlve io a well constrocled boil«^r, but not pull 
it down. 1 he engineers in the Iio)aJ Navy have nut accens lo Ihe valves ; 
in iocuojQtives Ihe engineers have access lo the safety-valves. I fuuiid ibe 
spriug of Ihe unexploded boiler correct ; as nearly as can be calculated, it 
was about 40 lb. per square inch when the valve was shut, but as Ihe valve 
opened ihe pressure increased. For anything I can tell, the safety-valv« 
was not permitled tu rise in the unexploded boiler. If both the Salter's 
balance- valves had been in a fit state, a longer time would have beeu 
necessary to get up the slram lo tbe bursting pressure. I caunot tell 
whether they would have oppoed sufficiently to let uut the steam uf them- 
selves; I doubt very much whether they would. The waste pipe of liie 
Cricket is small, aud is a bent pipe, and all that impedes Ihe passage uf 
the steam into the chimney, but Iu what extent it is iuipossihle to say. The 
noise would have been very great if nny of the valves had been acting, 
aud the stvam had been 5 lb. above 40". There were two stays to the un- 
exploded boiler ; both bad beeu separated. Eilher f^udden or gradual 
pressuie nould have accounted for that sepuratiou. The stays themselves 
were strong enough ; it was the fastenings that had given way. If the 
vulves were closed at 110% the pressure would in five minutes have got up 
to yO°. I know very few engineers who uuderstand these matters lliw- 
roughly. I wish we could get people who did UDderbland them ; but uu 
man is allowed lo dri«e an engine io the lUiyul Mavy (vhu has uut under- 
gone such BO examiuation as may from time tu time be considered uetes- 
sary. I think that you ought lo get ihe best mt-n that can be got as eo- 
gineers, ami the only course lo pursue* ia tu increasi:: the wages, if any 
diRicully arises in obluiniug qualilird men. 

Iu Ihe dockyards soine bi^h-pressure engines are used for parlirubr 
purposes. 1 should prefer low-prcasure engines, if they were suilahte fur 
those purposes. I should say the boiler that exploded must have been 
weaker than the one that remaiu», bccau5<! ihc pressure would be ulike 
upon both. The boiler that 1 tested did not stand a very severe lest fur a 
high-pressure boiler. We tried it without the ordinary slays ; and it was 
then bulged in consequence of a previous strain. Tbe maker uf a boiler 
ought to allow fur any weakness that may be caused by corrosion. 1 hare 
beeu told the boilers were proved before they were put iu the Cricket. 
Mr. Joyce, aud everybody connected with the vessel, aJTuided me e>ery 
facility. Low Muor iron is B«mc of ihe best iruu that can be got. It is 
not used much for the boilers uf commercial steamers; but it ought Iu be 
used for high pressure boilers. 1 think the prt'ssuie a slcam boiler 
ought to be worked at should nui exceed uoe-teiiih of its calcnlaltd 
jirengih, supposing it Iu be made of tit* verj best materials and Kurkiuaa- 
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ship.* Almost &II tobular boilers have flat plates in front. If I nsed a flat 
plate. I sbonld caD»tract it in aach a tnaoner that the stays themael'M 
ini{ibt sustain the eulire pressure. If the valrea were tied down and the 
boiler was subjecied to a strain of coDsiderably above 66 lb., ihe effect 
wonld be gradually to weaken the boiler. All ihe parts of the boiler made 
fo reeiat the straining would be acted upon by such a constant pressure. 
The dome would not be affected by the pressure of tS6 lb., which I applied 
lo the unexploded boiler. The vulnerable part of the boiler is the bad 
plate in front." 

The inqaest was ai^in adjourned, and was resnmed on the 34th, whem 
several additional facts were elicited. Heasman, the person who acted aa 
engineer on the day of the explosion, denied positively that the valves 
were tied down, and he said that only a minate before the explosion the 
gauge indicated a pressure of but 3S lb. to the square inch, and the steam 
was blowing off slightly from (he loaJld valre. He was equally positive 
that there waa no string whatever attached lo the lever of the larboard 
boiler at the time, as it had been shaken off on the Sanday morning pre* 
triogaly, and bad not been replaced. Mr. Lloyd was again called, for the 
porpme of explaining a few points nf bis former evidence. He staled, in 
conBrtnatioo of his opiiiioD that the pressure at the time of the explosion 
must have been at least 130 lb. to the inch, that the companion boiler bad 
been so much straiocd at (he same time, that it could not have worked 
afterwards, owing to Ihe leakage ; and yet, in this weakened condition, it 
bore a pressure of 136 lb. lo the inch before it gave way. Mr. Joyce and 
his foreman, Mr, Meacham, gave erideuce. The latter states that when 
tbe boilers were delivered from Mr. Trotman'a, of Whitecrosts-slreet, 
Horough, they were proved to a presgnre of 150 lb. lo Ibe square inch. 
The boiler was again proved to a pressure of 150 lb. on the 'ird of 
August, wheo Ihe tubes were repaired. That pressure was not observed 
In make any impression on Ihe boiler. When he visited the boat on the 
23rd of August, he ordered the strings on the levers to be cut away, as 
there had been a talk about Clark having lied down tbe valves ; but, 
having himself confidence in Clark, he did not believe that be " had ever 
done so wicked a thing." Had any one of (he four valves been in opera- 
tion, he was of opinion it would have been enough to relieve the boiler 
from dangerous pressure. The weight on the lever would he equivalent, 
as slated by Mr. Lloyd, to a pressure of 65 lb., if placed ut the end of the 
lever ; but it oever could be brought within three incbes of tbe end, owing 
to the waste steam-pipe, and the pressure could not then exceed fi6lb. or 
57 lb., or. with the lever and valve, 60 lb. Mr. Lloyd's proof was made 
after the boiler had lost its slays. Had it been made when the boiler was 
new, and with tbe stays io, be believed it would have supported a pressure 
ol 250 lb. 

Mr. Joyce said that Mr. Trotman had bis own price for the boilers, and 
he had reason to believe they were quite sound. In reference to Mr. 
Lloyd's opinion, that boilers ought to be proved to ten times ih^ working 
pressure, Mr. Joyce observed (hat he never knew a boiler that would 
stand such & test. The front plate of the Crickel^s boiler was made of 
B. B. H. iron, which is of very good average quality. The boilers of the 
Ant and Bee are of good Staffordshire iron, and the tube plates are not »o 
thick as those of the Cricket, 

Mr. Trotmao, (he maker of the boilers, gave the following evidence : — 

'* I have been a boiler-maker from my youth. I furntslied the boilers of 
the Cricket. Mr. Joyc<* said ihey were to work from 4011). (o GO lb., but 
never to exceed 60 lb. I proposed to prove them lo 100 lb., and Mr. Joyce 
said he should be very well satisfied. W hen (hey were done, he oflTered lo 
prove them himself, after Ibey were delivered, and I consented. I filled 
them with water, to discover any leaks, but did not prove their strength. 
I saw the exploded boiler Ihe Sunday after Ihe accident. I concluded 
there hu<l been fome unfair work. I don't think that any ordinary pres- 
sure could have beni the plate and torn (he angle-iron, which was very 
strong. 1 hud the iron from Messrs. Mospr, in the Borauiih : I paid 15J. 
a ton for ihe tight iron, and 20J. a Ion for Ihnt of the tno plates. I have 
worked tons of the B. B. H. iron, and consider it next to Ihe Low Moor. 
The engineers lix on the safety valves. With fair pressure and fair work, 
those boilers would have worked for years. They have been known to 
work at 80 lb., and that is much more than I was told would be required, 
I have never known a boiler en strong sa to resist a pressure ten times tbe 
ordinary amount. This accident must have been occasioned by pressure, 
which must have been excessive lo send part of the boiler, wrighin}; per- 
haps a lou and a half, through ibe stern of the boat, aad about forty yards 
through tbe water," 

Mr. Robert Rettie, of Ham, civil engineer, though he admitted he had 
never seen the valves nor (he boiler, spoke confidently that Ibe cause of 
the explosion was the overheating of (be flues, that the stoppage of the 

• [We think Mr. Lloyd muit here •Uude lo lo«r.pr«««ur« botlprt, wber« Ihe luam la 
nrtlr geocrsled at a U|bcf prtstnrs (baa 10 lb. or 121b.]— Rditor. 




valves was quite inadeqaate to account for the explosion, and that the 
pressure must have been nearer 300 lb. than 150. 

The evidence having been concluded, the coroner (Mr, Bedford) summed 
up, and the jury , after deliberating for aa hour and fifty minutes, delivered 
the fotloning verdict : — 

" We find that Thomas Shed, John Blunt, John Littleton, George Shote, 
aod John Buckley came to their deaths by the bursting of the boiler of 
the Cricket steamboat, on (he2Tih of August, 1847. We find a verdict of 
manslaughter aatiinst Henry J/rasman, the engineer on that <lay. We cou« 
sider Clark highly culpable, and unfit (o hold (he situation of engineer. 
We likewise consider Mr, Smith's conduct abamefully neglectful io not 
properly investigating the complaint made »igaio»t Clark." 

The foreman stated that tbey were ananimons io their verdict. The 
inquisition was then signed by the jurors, and the coroner made oat bis 
warrant for the conimitroent of Heasman. 

Thus baa terminated this important inquiry, which lasted seven days, 
and 00 the last occasion the jury sat from (eo in the morning till ten at 
night. In an engineering point of view it possesses great iaterest, and 
the evidence given respecting the explosion, aod the experience gained by 
it, will, we trust, operate in giving additional prutectioa to the public 
against such disasters in future. 
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CONSTRUCTION OF PENITENTIARIES. 

The following propositions on the construction of prisons were ditcu 
at a meeting of detegiites from the different European Governments, met 
last month at Brnssele, to lake into consideralioa Penitentiary discipline. 
The meeting was attended by Major Jebb, seat over by our Govemiaear, 
Mr. Rotch,and Mr. Pearson, from England: — 

"Tbe bui]din)(8 should be disposed in such manner as to facilitate the 
various duties, without any confusion. To (hat effect it is indispensable to 
separate tbe prison, properly so called, from tbe accessory localities de- 
stined for the directors and other peraooa employed. The extemul com. 
municationa may be maintained without exerristng any influence on the 
preservation of order within. With that view messengers, purveyors, Ace, 
should never come into contact with the prisoners. Each branch of tbe 
service should be carried on in some respects in an iodepend^'Ut manner, 
with reference, however, to the principal direction from which it receives 
its impulse. 

Central Observatory. — The various parts of llie building should be 
connected with a central point of iDspectiou, from which the head of the , 
establishment may inspect, without being under Ihe necessity of moving, ^ 
all the essential branches of (he service. Regard must he had (o the inter- ■ 
nal distributioo of the localities, to tbe arrangement of the galleries, and to W 
the choice of the materials of cunslructioa, iu order that no material obeU- 
cle may thwart that inspection. 

Cells. — In the dispoaition and arrangement of the cells, regard most be 
had to the following conditions: — 1st. The celts must be large enough to 
allow of the prisoners^ taking exercise, carrying oo trades, aod enjoying 
Buliicient space and sir for (be preservaduu of their health. The space 
should vary from 28 to 35 cubic metres. 2ud. They should be lighted up, 
ventilated, aod heated in a suitable manner. 3rd. Their coastructiuu 
should be such as (o allow of no communicadon between their iumales. 
4(h. Tbey should be furnished with bed and bedding, with a fixed wash* 
baud basin with a tap, with a water-closet and with other necessary arti- 
cles. The prisoners should also have the means of giving the alarm (o (ha 
attendants in case of illness or accident, or under any circumstance to 
which their presence might be necessary. &th. The prisoners should be 
subject to an easy hut unperceived inspection. 

Special CeLL.<i. — In penal prisons it is necessary to have a certain ouir- 
ber of special cells for tbe intirraary, for special pfinishmeots, for the difl'e- 
rent callings, aod for prisoners on their first arrival. Tbe cells for ia- 
firmaries, chiefly reserved fur paiieuts who cannot be suitably attended lo 
in the ordinary celts, should be mure spacious than the former, and should 
be disposed iu such a manner as to allow of (he free access of the alteadants. 
One cell of that kind for every 40 or 50 prisoners would possibly be soAl* 
cient. Cells for puQishmeot should be stronger than others, and should be 
built in such a maaoer as to be easily darkened, if necessary. One such 
cell would be sulNcient for about 100 prisoner:!. Tbe dimeosions of tin 
cells for the exercise of cerlaio trades should correspond with tbe aae lo 
which they are (o be puL They should be situated io preference oa tbe 
lower stories, and (heir number roust depend on (he nature of tbe tradea 
carried on in the prison. In prisoos where prisoners are constantly arriv- 
ing, a certain Qun)t>er of cells should be made in which each priaooer 
be placed tempurarily, previous (o being seen by the aurgeoo, aod •■ 
cells might be of sinaller dimensions than others. 

Heating and Ventilation. — Whatever the system of ventilating by 
heating may be, ita results should be tbe following :— A sufficiency to eidl 
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eell of fresh air, or, if necessary, of air tempered for each prhoner, \f ithout 
the iucuoveoieDceof lirauj^hta^ The eitraclion fruai each cell of a quantity of 
fi>ul air equivaleul to the quantity uf pure air iotrtxluced ; aaiJ the carryiog 
oa of the heatiog and veolilatioo without facilitating the mcaas of cota* 
UcalioD, whether of sound or otherwise, between tbe ditiereot cells." 




IRON VESSELS. 

Tike following report of a survey for the purpose of ascertainiog the 
injuries su8tained by the Great Britain, has been delivered lo Captain 
Cluxtoa. It clearly shows thesuperiarity ufironover wood fur constructing 
Msa-goiDg vessels. 

*' We, the uDdersigaed, Gertify that we have at your request this day 
been on board the steamer, Great Britain, uaw lying on the gridiron io the 
Prioce's Dock Basin, and both inside &nd out have examined the meant 
adopted by l}ie foreman bailer maker, Mr. John Crew, for ttoitpiag the 
]eaks in the hutlom uf (he vessel mbilst lying in Dundrunj Bay. We (ind 
the principal holes to have been six in nninbert varying io dimensions from 
8 ft. by 12 in. to 6 ft. 9 in. by 10 in. ; and there are other formidable holes 
and cracks of smaller diineosiona. From their size and position, under 
tii« keel of the ship, we are of opiaioa that it musi have been a work of 
extreme difficulty to make them in any degree water-lights We are io> 
formed that, besides the water in which the ship lay, there was never less 
than 2^ or S feet of water and sand io ber hold after the damage she sus- 
ta.ined from the gates in the early part of the winter; and taking; this fact 
into consideration, with the other diSculties that had to be encountered, 
»e are of opinion that the greatest ingenuity and persevrrance miiat have 
been exercised to stop the boles in such a manner as to enable the vessel 
to float. The method adopted by Mr. Crew for this purpose was as fol- 
lows: — A plate of sufficient aize was passed edgeways through each bole 
from the inside, havini; a screwed bolt attached to it as nearly io the centre 
•a poaaible. This plate was then adapted to cover the bole on the outside, 
■nd wu drawn tight op by a screwed nut and crossbar from the inside, 
being p«oked with felt to prevent leakage as much as possible. On the 
whole, as boiler-makers' or iron ship builders' work, we consider it to be a 
iDOCt extraordinary performauce, which, regarded from before-band, must 
have appeared of almost hopeless execution, and must have been one of 
the greatest amongst the numerous difficulties over which the energy and 
detenoination of the rescuers of this vessel have ultimately triumphed. 
We do not conceive that it would have been possible, under simitar circum- 
Klaoces, lo stop holes of the size meotioned in the bottum of a wooden ves- 
el; and we may further remark, that the iron of which the frames and 
kte« are made mast have been of most excellent quality. 

Fawcett» PaesTotfi and Co. 

E. Hoss, eogioeer. 

T. Baker, engineer. 

E. Paroctcr, foreman boiler-maker. 

N. Fdrlomo, engineer. 

W. B. M*Au.isT£Rj foreman boiter-maker. 
Llmrftol, Stft.i,\Ml. 
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ARTIFICIAL MINERALS. 

Tbe experimentfl of M. Ebelmen, to produce minerals artificially, com- 
taunicated to the Academy of Sciences, Paris, are thus given in L'lntiitxtt: 
the immediate subject being chiefly the varieties of tbe ruby. 

*' The method 1 adapted lo crystallise these cooipnunds, depended upon 
the property uf boracic acid lo dissolve all the metallic oxides, and upon 
Ibe great votattlily of this acid at a high temperature. I thought that by 
MMolving, in melted borucic acid, alumina and magnesia, mixed in the 
proportions that constitute the spinel, and by exposing this borate iu open 
vessels lo ihe high temperature of the porcelain kilo, Ihe a/fiaily of alu- 
oiAa for magnesia would determine the separation of a crystallised alumi- 
aaie, and the romptete exfjulaion of the buracic acid. In short, I em- 
ployed boracic acid, at a high temperature, as water is used at ordinary 
temperatures, to obtain crystAllised salts by evaporation alone. The 
prnpurliuoa were abaut one purl of melted borucic acid to two parts 
uf nlumina and magneeia, mixed syoihetjcaUy to coostilute the compouud, 
Al* U', MgO; with Ihe addition of a small quantity of tbe bi-chromate of 
potash. These materials, well mixed, were put on a platinum leaf, iu a 
biacuit'CDp, «ud exposed to tbe beat of a porcelain biscuit-kilo. I obtained 
a surface covered with crystalline fucets, presenting in their interior reticu- 
lated cavities, Ihe form of which was easily distinguished with the lens. 
These cr>stais were rosccoloured, transparent, readily scratching quartz, 
and presenting tbe form of regular oclohedrona without any modi^catioa, 
Tbey are quite infusible in the blow-pipe. Tbeie characters, joined to the 
composition of the crystals, synthetically ascertained, appear suflicieutly 
Conclusive to establi&b iheir identity with tbe spinel. 

** By substituting for the magnesia its equivalent of the protoxide of 
manganese, a crystallised product is obtnioed in large lamina;, in the form 
uf equilateral triaogleg, or of regular bexagoos. These crystals, also, 



readily scratch quartz. I consider them to be the manganesiferous spinel 
Al' O^ MoO, which has not yet been met with iu the mioeral kingdom. 

" Oxide of cobalt, substituted fur the maguesia, equivalent for equiva- 
lent, gave bluish black crystals, regular ocluliedrons. They again scratch 
quartz, but with more di£hculty than the preceding." 

In employing alumina and glucioe ia the proportions that constitote 
cymopbaue or chrysoberyl, Al^ O' (jIO, a bristling mass of crystalline 
asperities of great brilliancy is obtamed. This product rendily cuts 
quartz, aod very cleanly topaz. It preseola then a hardness comparable 
to the crystallised cymopbaoe. 

Certain silicates, infusible at the temperature of our furnaces, appear 
capable of being reproduced by the same process. Thus, in melting the 
elements of the emerald with half their weight of boracic acid, at the same 
temperature as iu the preceding experiments, a substance is obtained, 
which easily scratches quartz, and Ihe surface of which presents a great 
number uf facets having the form of regular hexagons. 

" 1 content myself," M. Ebelmeo adds, in conclusion, " with submitting 
to-day these first indications, hoping, however, soon lo present to Ihe Aca- 
demy a more detailed and more complete work. But I am convinced, at 
present, that it ia possible to produce, at temperatures below those of our 
iron smelting furuuces, diaphaoous crystals the hardness and external 
characters uf which are analogous to those of precious stones. It is pro- 
bable that in repeating these experiments in apparatus of certain dimen- 
aions, like reverberatiog furnaces, by operating on large quantities of ma- 
terials, and continuing the application of heal sulbciently long, much 
larger crystals may be produced than tliose I have obtained, working with 
a few grammes only. Another cunclusion to be drawn from the preceding 
facts is, thai many species of minerals have tlie power to produce them- 
selves and crystaUise at temperatures much below tliuse necessary to melt 
them." 

Specimens of the products mentioned in tbe commuQicatioo were sub 
ioitied to the Academy. — Literary Gazette. 



NOTES OF THE MONTH. 

French Proof Enffming»,^ki a recent meeting of tbe Royal College of 
Chemistry, Pruf. Taylor explained the manner in which French prinuellera 
are enabled to increase the number of proof copies, lo the great detriiuent 
of the purchasers. He showed that they bad adopted the system of giving 
tbe paper a slight coating of carbonate of lead, which rendered the impres- 
sion more perfect after the plate had become deteriorated ; but that this was 
very soon converted into sulpbide by tbe acuon of sulphuretted hydrogen 
constantly floating in the atmosphere of large towns, and by which inter- 
change tbe print was destroyed. The pretence of lead on this paper was 
showed by experiment. Prof. Taylor then stated that tbe brown colour of 
Valencreunes lace was due to a similar cause ; tbe manufacturers sprinkling 
it with carbonate of lead, to make il look clear, — which being changed into 
sulphide on exposure to the air, gave tbe lace the dingy appearance so much 
prized by ladies. 

Teitjor ditHnguiAing Iron from Steel, — To distinguish iron from steel 
by a chemical process, take pure nitric acid, dilute it with so much water 
that it will only feebly act upon the blade of a common table knife. If a 
drop of the acid thus diluted be sutfered to fall upon steel, and allowed to 
remain upon il for a few minutes, and then washed ofT with water, il will 
leave behind a black spot. Hut if a drop of tins acid be suil'ered lo act 
opon iron in the same manner, the spot will not be black, but of a whitish- 
grey colour. The black slaiu is owing to tbe conversion of the cartnin uf 
tbe steel into charcoal, which thus becomes predominant ; and iron being 
nearly free Irom carbon, can produce only a grey stain. The utility of thia 
teat is not confined to Guished articles nmnufactured of steel, but its appli- 
cation enables the workman iu iron and steel lo ascertain also ibe quantity 
and uniformity ot texture of untiniahed arlicles. 

SheatliiHg for French VtttrU, — The Miuialer of Marine has given orders 
that several experiments shall be made to test tbe quality of copper sheath- 
ing employed m Kngland and France, for the coppering uf vessels, as that 
at present used in tbe French Navy and merchant service soon corrodes, 
as bus been proved by the reurnt report on the state of the bottoms of the 
steamers, frigates, and oilier ships uf war, where French copper has been 
employed instead of British, as hitherto, and will have to be recopperedas 
soon as the superiority of the one over the other is fully proved. The 
copper manufactured in France is ofa vt^rysoft nature, very corrosive, 
and but little adapted, either for mariaepurposes, boilers, or sleam-eogiaes, 
if not mixed with English metal. 

Stagnant Water. — M. Fleurian de Bellevue states, as ihe result of bia 
observations and inquiries on the effscts arising from stagnant water, that 
in marsh lands which are covered with water lo a considerable depth dur< 
ing the great heats of summer, the inhabitants of the localities in which 
they exist are not more uobealtliy than in other localities ; but that where 
the staguaut water is of slight depth the decomposition is attended with 
frightful cuiiseqiieuces, and lbs mortality lu great. He recommends that 
iu all low luniJs wbere there is water during the summer ot so slight a 
depth as to render decomjiosUiuQ certnio, Ibe inbabitaata should form uae 



336 



THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL, 



Keoeral reservoir into which thediflTerent oiMset of water ma; be cooTeyed 
b; me&as orcliaDiiel» of coavmuiiication. 

Fusion of Mercury. — The result of M. Person's experimenUi oc the coo- 
CelmioD of niercury. aod the laieot heat of fusion, is ihal the heat requisite 
for the fasioo of mercury is about eicbt times that required tu change the 
teni|ierature of water ooe degree. M. Person observeH that the qaantitj of 
hent necessary for the fusion of metals is according to the order of their 
tenacity. 

Stram Power. — It appi'arv from a recent oflicial relum that the total 
nniober of steam engines in France ia 1x45 was 207; io 1840, it was only 
100. Another return respecting the prcnluce of the iron mines states that 
in ]845 the quantity of iron cast was 430,000 tons, whereas in 1825 the 
quantity was only 190,000. The price of bar iron, which in 1823 was 48f. 
the 100 kilogrammes, was in IB'IS only lif. 

Rtmoring u»elt»t Ftncrs. — The following remarks are from a correspon- 
dent uf the Salisburif Journ(d: — '* 1 contend that ihuusaods oT sacks of 
corn may be grown annually in (his country more Ihan at present, were 
lund-ownerv and tenaDt-farraera to tnra their attention more than many of 
them do to the removal of useless fences. I am of opinion that many of 
the landowners have imbibed the notion that ftinDers are anxious to tear 
tip their fences for the purpose of destroying game ; but this is very far 
from being the gcreatest evil arising from having too many fences, ItedKe- 
rows, 6cc. By allowing too many of these nuisances (for [ know no bet- 
ter term for them) to remain on your farm, you not only lose the crop the 
land which they occupy wonld b-ear, but also the produce of several yards 
of iand OQ each side of Ihe same. One farmer has a &eld uf 40 acres to 
get 6(iwti to wheat ; another has Ihe same quantity of land, but in fuur or 
five djifereol fields. They both begin sowing on tli4> same day, aod follow 
Ihe work (ill it is completed; and while the one is ploughing his head- 
pieces, and turning about (its horses eo many limes, the other completes 
the work ; and the farmer who has his 40 acres in so many fields ia a day 
•nd a half or two days later Ihan the other. This is another very great 
advantage arising from having Gelds large. Some landlords will say, if 
they allow iheir tenaoU to break np «o many of their fences, they shall 
have no cover fur their game. I waiitd say to every Jaadowner throughout 
the ktngdou), get yonr tenants out of ihe detestable practice, which iniuiy 
of (hem have got into, of sowing (lartey after wheat, or any sort of straw 
crop, in two succeeding years. Let (hem keep ibeir farms well filled with 
turoip!» and every other sort of green crops, and this will make plenly of 
cover for game, and be the means of keepiog the laud in a fit stale tu sow 
corn 010. I would again reiterate (be cry Ihrougliuut the Und, ' Down 
with all unnecessary fences,' as it will ultimately pri>ve a very great benefit 
to the landlord as well an tlie tenant. A&d where fences are really neceg- 
Mry on arable lands, let Ibem he kept neatly shorn duwn, so that they may 
Dot shade the ground oo either side, oor prove a harbour to sparrows, 
linnets, and many other destructive birds, which destroy annually in this 
country hundreds, and I think I should not be going too far if 1 were to 
say thousands, of sacks of corn." 

Free Trade. — Among the importations from Antwerp lately, was a cargo 
of rooliog tiles. This is understood to have been the first imported from 
abroad, and it appears to be the com,meocement of a new trade, as it is 
•aid there is another vessel oo its way, and that a large quantity ii still 
ready for shipment. 

Irish InatHute of ArchHecis. — A deputation of the members of this body 
waited 00 hia Excellency, the Lord Lieutenant of Ireland, headed by Sir 
fiichard Morrisoo, with an address io which they deplore the cunditioa of 
Iriiih architecture. His Excellency, in reply, said : — " It is not for me, 
gentlemen, to analyse the causes which may have led to the state of things 
of which you naturally complain, however strange it must appear to me 
that architecture should not be duly esteemed in Dublin, one of the most 
picturesque cities in her M^esty's dooiinions, and adorned as it is by so 
many noble public fldldces, or in a country where such magnillcetit man* 
•Ions exist, where genius is not rare, and taste and taleat abound; but if 
happier du)s, &* I venture to hope, are in store for Ireland, they must 
bring with thcia that enconragemeulof art and science which always marks 
a nation's progregg, and they will strenglheo a convictiun, now oo all sides 
manifesling iiself, that the social coodiliua of her people must be elevaied. 
Towards carrying out this pressing aod national objectfthe Royal Institute 
of the architects of Ireland may, as it seems to me, powerfully co-operate ; 
for when it ia considered bow much requires Io be done towards the im.- 
provemeot of towos, and thereby amelioratiBg the sanitary conditioQ of the 
people, and how little care has hitherto been bestowed upon Ihe, dwellings 
of the humbler classes of our fellow subjects, that Ihe ptaces of religious 
'worship, schools, boapitals, and asylums, are in-utFicienl for the wants of 
the country, a wide sphere of usefulness is manifestly open to a scientific 
uid practical body such as yours ; and I feel sure that thts architects uf 
Ireland, like the niost eminent men of their profession in every country, 
will at all times be found ready and anxious to aid the great work of social 
improvement." 

Military Cemetery. — It is slated that the Duke of Wellingtoo, ftB Cofflo 
inaoder-iaChjef, bos given his sanction to the furmalion of a grand ceme- 
tery and miiMSuleum on Shooter^s HitI, for the oflicert of the Hnlish army 
and navy, as well as those in the East India Company's Her rice. The 
naosaleom will rise in the centre of the ground, on tiic spot where Seveo- 
droog Castie now stands. It is to be raised in a series of terraces — {be 
lybstruolioQ uf which will afford space for leu Ibousaad catacotnbs. 
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Great Suttau Tunnel.^Tht great tunnel 
stands the town of U'eilburg, in the Duchy of Nassau, formed for 
iug the bed of the Lahn, has just been terminated after five yea 
tinuouB labour. The WAten of the Lahn were to be let into the tu 
the 1 2tb, aod 2,000 gas lamps were to be lighted, and always kept I 
The formal inauguration of the gigantic work is to take place oa O 

The FortiflcalKkm of Sfuerneit, says the Kent Obgerver, are I 
proachiiQg completion. With the exception of a few yards towarda 
the whole hue ia iluiahed, the gun-carriages fixed, all Ihe smalt 
mounled, atid several of tlie larger ones are to be seen peeping o 
parapet. Last week excavations were coraroenc-d in (he open sp 
posite the dockyard chap^;!, preparatory to laying the foundation 
extensive raage of barracks, aod the road between Mite Town ac 
Tuwo has been closctl for five or six weeks past, a temporary road 
been made round by the beach, whilst Iwo new drawbridges, wi 
and other defences, are being constructed! 







I.IST OF NEW PATENTS. 

Ca ANTED IN KNGLAND rROM SbPTZMBER 2, TO ScPTEMBKft 28, 

Sis Month* oUenBtdfor Enrolment, wnleu othentise expre 

Henry Dsry, of Ottery, 81. Mary, neroD,ffeatl«mui, fof '■ ImpniTenieBU I 
copper aud otber metals from their orra." — Sealed Septriober 3. 

Robert Oiland, of Plymoalh. ttiemitt, for " Improvemcnti In dyeing, i 
iniprovementa are applltaUe Io the maouracture ot nelallle alioyt."— Scpt.1 

Richard Mad)?an, of Havaritock-Blil, MlddJtfez, dvU envlaeer, for 
ip railway turn Ublea.'*— Sept. 2. 

CbvkesChaliot, o1 Sklnner.itreet, Snow.hlll.Clly. ilncoprapher and engravwy. 
promaenU in railway carhaitei, aod Id tbe buffcra nod other apnaralua coancc 
inch carriagea."— Sept«mber J, 

Syke* Ward, of Leedi. for " Improrementi In commualeatlng' motive Dovrer « 
appllealil* to worklog or breaks on rallwayij and alto Impr-jyemenls In comini; 
Intfillgence alynals aod motive power by the agency of voltaic a^nry."— Sept. t, 

Thomas Foster, of Slrticham, Surrey, fnanufacturer, for " Itnprovemcals In ml 
for cuftldfj irtdlii-rubber, in rendering fabrics waterproof, and In making artJd 
fabrics 14) renderad, watenToof, and Io dlaaolviDK lndia.rubl>er aod other au 
lejnber 2. ■> • 

John MItcliell Rose, of the Brm of Rudalt and Hose, of TavUtock-slreel. I 
musical instrument makers, for "ceruin ImproTemenU in Oates, clariouela^ 
similar nrlnd-lnstnimeots." (A communlcatloa.)— September <J. 

Henry Vint, of St. Msry's Lodge, Colrhestar, geolleman, for " Iroprovea 
pelliug ulilpi, and other vessels."— September 6. 

lobn Barke UluUtms Ferryman, of Cheltenham, gantlemao, for 

mtnts Id haudlei to be Applied lo various articles (or cootaiuing Uaulda or ( 
liable to be ipSlt."— Seplembar 6. 

James I^adbetter, of Orer Dsmren, Io the county of Lancaster, brazier, i 
Pierce, of the same place, mecliaiilc, for " certain Improtementa in machlfl 
ratas for ralslag water and other fluids,"— i>«pt«mbtr 0. 

Thomaa Marsden. of Salford, In the county of I.anraster, machine-mak.. 
prorenienis In machinery for dressing or comlilog ttai, wool, and other 
stances."— September «>, 

Joseph Cllolon Robertson, of Fleet-street, London, for "certain IcnproreBis 
miniifactare of metals from their ores." (A commanlcation.]- Septcmt>er 9. , 

James Sims, of Redruth. In the county of Cura wall. cl»il enaluccr, lor "i 
proTemanta in iteam-etigltit^."- September \>. \ 

William Gitibons, of Corbyu's Hall, near Uiidley, WorceaKr, for "* 
incau In trusaUig beans anrl glrden."— September U. 

Thomat Battye, Wobum-pUce, Middlesex, gendi^aian, for " an tmprored . 

talnlngths walit of tb« buman bod; Id a desirable form, without producing th 
veuienceraiiiitijig from too ttghl-laclog of sUys or coraels, ar buckiiagofba 
bands, or girdles."— September 9. - 

John BIyth, and Alfre<1 Blyth. both of St. Ann's, Llmehonse, engtc , 

M'CuUoch, of M Me more-cottages, Old Kent Road, Surrey, chemist, fos ••t 
proremtnts in apparatus for distllUug and rectifying."— September ti. 

Frederick Steluer, of HyniibuFu-coliage, I>aneaster, for " luiproTemeoU I 
fsf lure of lugar."— September 9. 

Connor Wililsm 0'l.eaTy, of Tralee, In tbe county of Kerry, Ireland, for *'( 
prorementa tn tile methods of producing power fur the disctiarge ofweap 
sllet, and other purposes." — September V. 

WlUlacn BruckedoD. of Usvooshire-stnet, Queen's Squarv, for " Iiupr 
healiaf rooms or apartments."— September 9. 

Clarence Augustus Kurti, of Manchester, for " certain Improveotenls In L. 
preparingantl nalng Indigo in the dyalng and printing of wuollen. cottooj 
tobrics." — September 'J. ^ 

James Pitt, of Cheyne-walk, Chelsea, gentleman, for " Impravemeats In 
holding down trowaers."— Septemt>er 9. 

UsTld Morgan, of Uorriston, Id the county of Glamorgan, copperstnltii, __ 
Borlai Jenkins, of Middle Bank, same couoty, copper agent, for "certain Irapiof 
In Ihe manufacture of cupper and otlier m rial cyli utters or roUera for the prioOM 
aod other fabrics, and tor other similar purposes, and In casting copper and ~'^' 
cylinders, tubes, or roUera, hollow aiid free from air bubbles."— SepuinberJI. 

William Hancock, of Peatonrtlle. gentleman, for " cartatn Improv«meai 
locks, and other fastenings."— September \6. 

George Bell, of the ciTy of DuhilD. merchant, for " ImproremenU in gaa 
of which Improvementj U may be used as a substitute for oil paint, wbldi h« 
designate as patent minersi paint."— September 23. 

John Dickinson, of «:>. Old Batley, auUoner, for " otrtaln ImproTcmenU I 
facture of paper."- September 33. 

Arthur Harry Johnson, of Oreaham. street, city, asaayer, far " Improreraenta 
allrer lead by effecting a saving in one of Ihe materials used."— September ai, 

Henry Newton, of Llsson Mil'. Derby, coiton-splnncr, for " Improreaicato 
and doubling cotton and other Qhroaa substances."— September 'iJ. 
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THE MUSEUM OF ECONOMIC GEOLOGY. 

(With Two EUrationt, Piatt XV II. J 

Th«t tpecieiof utjiar composition ivhicb U now graenLly qaaliSed u 

the lUlUn " pulaEJUi'* mode, BdniiU of verj great variety aod freedocn of 

dMigo, and of Qo less diversity of character in regard to tbe decree of 

finish and decuratioo bestowed upon it ; wliiob tatler Toay be carried if 

required to thi- point of the niosl inleusc richness. Uofortonatelj', how* 

ever, variety of desif^n in re^rd to minor features aud detail, — which 

constitutes almost the only species of variety a mere plane street fac^ade 

•dmils of,— seems rather to have been shunned than aimed at; it has been 

•o either without due study or else too timidly. The new Museum we ttre 

oovr noticing liaa, therefore, caused us somewhat of an ai;reeahle surpriw, 

there beini; inucli in it that is quito out of (he beaten track. lo one 

respect, it certainly performs more than was to be looked for, since it gives 

U« two totally distinct pieces of archilecture, >ts Iwo facades contribuiiitfC 

m rery marked architectural feature to separate streets— vis., to both 

Jennyu-streel and Piccadilly. That neither front bespeaks tbe actual 

purptiiie of the building at all dislincliy must be admitted, for there 

is more of Clubhouse physio((oomy, especially in the Jermyn-street 

front, than of what expresses such a public institution as a Museum. It 

wrill be«iJea be objected perhaps by some, that the Piccadilly front is 

defective as a front, there being there neitjier entrance nor the appearance 

of ftUTi but the entrance must b« sought for iu another and far less public 

•tree!. Another circumstance, which, if not exactly a fault, is nut in 

accordance with the laws of composition for what shows itself as a dis< 

lioot facade, is that the Piccadilly front having an even number of aper- 

tares (six) on a door, presents no central feature. Still there is merit 

eoongh to coaolerbalance, or more than connttrbalance, what only verj 

rigorous criticism indeed is likely to take exception to. 

To begin with the Jermyn-street front, as the entrance one, although tbe 
design consists of what seem, whea described io words alone, very 
ooramonplace f«alurea nod arrangement, it exhibits a far greater tlian 
Qiual degree of artiislio treatment. In fact, tbe door, ur we should ti-rm it 
portal, is almost an unique example here, — noble and even impoting fur 
Ua amplitude, and ttiough simple in its general composition, singularly 
rich in design. An example of the kind was much wanted among us, 
itia entrance doorways and doors, even io our principal public buildings, 
being, if n<>t all of them exactly insignificant, deficient in grandeur. Even 
the best of our club-iiouses are nut distinguished by any excellence in 
regard to such feaiuru; in some of Ihem, on the conlrarv, the enlraaoe 
door* are altogether of the most ordinary character. Mr. Pennethoroe, 
tbea, has taken an equally decided aod Itappy step forwards in astylar 
eoopoaition, by making bis door tbe focus ol it as it were, — the prio- 
eipal feature in it of all, on which (he eye rests with cooleulmeut aod 
•atisfaction, it hndiag there suDicient to interest and detain it. In 
addition to richness of the architectural dressing, tbe doors themtelves 
will b« decorated by elaborately carved panelling ; wherefore we purpose 
■bowing them and the doorway, together with some other details, drawn oo 
a larger scale. The opening of the door measur*-B 6 feel G inches, by IG 
(eet high, and the entire composition 1 1 feet by 23 feet, which proportions 
areas remarkable ai the dimensions ara unusual, — that is, except in one 
or two buildings where a single large doorway, or eUe a central one ac* 
companied hy two lesser ones, is placed within a purtico or other columnar 
composition. There is, as far as we are aware, b<i( one olber astylar 
fapade which is at all reniarkabte for the inipurtdnce given lu the dotir, 
nam<ly, tbe Hall of Commerce, in Threadneedle-slreet, unless tbe large 
door in the we«t front of the B4nk muy also be (juuled as ao instance-, 
although with regard to the latter, it should be observed, it belongs to what, 
if in that part of it it may be termed astylar piece of archilecture, is not a 
feoeatrated one. Both those examples, however, are of very plain design, 
more especially with regard to the doors themselves. Exquisite taste of 
embellishment, together with perfect completeness of decoration, is to be 
found io the doors within the portico of Si. Pancras* Church, which ought 
to have led not, indeed, to direct imitation — and they themselves are only 
direct imitations — but to similur laudable ambition on other occasions. 

Perhaps it will be thought that we dwelt, if nut li>o long, too exclusively 
upoo that single feoture in the JerymO'Street front of the building; yet 
bardly can its value be too forcibly insisted upon, more especially as there 
is Botbiog in the mere name of "* door," as in that of " purtico," to cbarac- 
tcriae or appear to characterise a design when merely spoken of. Yet we 
ivoald readily give lialfa-doaen of our usual Doric or Ionic porticoes for 
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one such a portal as that we are oolicing. It give* a decided physiognoiny 
to tbe whole facade ; which, if that were taken away, becomes comparatively 
tame and onialeresling. This last remark may seem to imply somelhiBg 
like an unfavourable opinion as to tbe general design, taken independently 
of that single feature. Yet it oay>,ht not lo do so, seeing how many build* 
ings we have whose sole merit^-or we should rather say whose architec- 
tural pretension altogether — consists in its having a few columns put op 
ftgainat it for a portico, and without which there would frequently be no- 
thing whatever at all answering to even the must ordinary notions of de« 
sign. There are, besides, many Gothic buildings whose fronts would be 
almost vacant aod featureless were it not for a doorway or portal which 
imparts interest, and sometimes a very peculiar and piquant charm to the 
whole. For making this observation we are not to be understood as in- 
tending to insinuate that itao far holds good here, that, with the exception 
of the door, the other features possess very little value or interest. Many 
oflhem.on the contrary, a iTord evidence of laudable study of detail, and 
highly commendable attention to those miouler but not least precioua 
touches in design, which bespeak the artist. 

The Piccadilly facade — but oo. we will reserve that till onr next Dum* 
ber, when we hope to be able to enter into aoae description of the desigoa 
for the interior also. 



HISTORY OF AHCHITECTUBE IN GREAT BRITAIN. 

A Bri^f Skttch or Epitome nf tht Rise and Progreu q/* Arckitectu'* 

M Grtat Britain. By Jamu Elhes. 

*' Epilonea ate helpful to the memory, and of good private tise." 

Sir UeitRY Wottok. 

(Continued from page 30 2. J 
About the same time that James Wyatt flourished under the patronage 
of George HI. and the leading aristocracy of England, the leash of archi- 
tectural brothers, tbe Adelphi Adams, arose and took their ground on the 
architeotaral battle-field, with distinguished success. They have re* 
corded their relationship in the Angtu-Hellenic term of tbe Adelphi build- 
iugs, between the Strand aud the Thaiur* ; and their names by Robert, 
James, John, and Adam streets, Adelphi. One of these, the author and de* 
linrator of" Diocle»iuu's Palace at Spalutro," had travelled to, aud enriched 
his country's literature by bis description of that once gorgeous a&aetnblage 
of architecture, sculpture, aud painiiug. Like Wyatr, he endeavoured lu le- 
troduce a new style, but it was nut derived from so pure a »ouroe. Neither 
of these able men were imbued with so manly a taste as Jones, WreOi 
Lord Burlington, and Kent ; the latter of whom has been before noticed ia 
connection, as an artist, drauglitamao aod painter, with Lord Buriingtoo. 
Id fact, be was not solely ^Q architect, but the able aod not always tasteful 
assistant lo his noble patron. As a painter, he may be classed with the 
Verrio, La Guerre, Thornhill, aud Koeller schools. He was considered a 
man of taste, wak an able landscape gardener, and was much consulted •■ 
such by the nobihty and gentry of his lime. As editor of Jones's archiiec* 
tural works, and jumt editor with Ripley aod Ware of "Sir Robert H'al* 
pole's seat at Houghton, in Norfcilk," he idiuwed great industry and talent, 
particularly iu the correct way in which be delineated the nrnamental de* 
tails. From his intimacy with Lord Burlington and other dlRiira^uished 
men, he was often consulted by tbe fashionable world upon affairs of art; 
and is said lo have sent a lady to court in a brocaded silk dress of his de- 
sign, upon which were wrought temples, statues, fouotains, triumphal 
arches, in all the glories of the live orders of architecture; making the lady 
a walking Palladio in pelLicoats, and her hooped rotunda a veritable tein-- 
pie of the Cytherean goddess. He was also occasionally employed as an 
illustrator of books, among which was Tonson's edition of "Gay's Fables." 
In these bis professional knowledge is shown to advantage in bis interior 
of the theatre whirh forms tbe bead-piece to the fable of tbe two monkeys ; 
will), gravely sealed in one of the stage boxes, are nritioiskng tlie elTorta gjf 
tbe rope-dancer on the stage to imitate their agility, asking— 
" Huir cma ttieac elumvy tblng*. Iil<c me. 
Fly with ■ boaod frocn tree to uve V 

The interior of ibe library wbi;rein are the learned elephant aod the book- 
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•ellrr, the sick man's chamber, aad the court of DcBth, ethibit hU ktchU 
tecturtki knowledge; whilst the decorated gardens in which are the poet 
and the rose (said to be a portrait of Gay), aad the gardener and the hog, 
show him as a designer of gardens. 

Wyatt, aa before remarked, was an architect; bo was originally Robert 
Adam ; but the flmi of " Adam brothers" were speculatire builders. The 
district called by them the Adelpbi, is the greatest of their worlca in this 
department; and their overgrown speculations in Edinburf^li left the modern 
Athens for many years almost aa wach a heap of architectural ruins aa 
wos its ancient namesake. 

The style of architectnre aimed at by the brothers in their Adelpiii build- 
ings was the pseudo Grecian used in the decline of art by the emperur 
Dioclesian and his artists. The great dilference of le«H between the high 
■treet of the Strand and the left bank of the Thames, upon which Ihey 
erected these buildings, was filled up by a range of warebooies and whurfs 
covered by arches, which formed the basement of the terrace and dnelUtig 
houses above. The range of houses built upon the terrace facint; the 
Thames is planned with great skill far domestic use and camfort.* 
So are the two streets at the eastern and western extremities, which 
form detached wings and connect the series of dwellings into a whole 
aa a composition. The street which runs from east to west on the 
northern aide of the main building, and carried on by a range gf similar 
design into the Strand, contains (be mansion, museum, and great room 
belonging to the Society for the Enconragement of Arts, Manafactures, 
and Commerce, and some houses of a larger size than those which face 
the river, used as private hotels, oflices, and cfaambera for professional 
men. The leading decorations are a series of very narrow pilasters be- 
tween the windows, supporting cornices of no precise order, but alt pro- 
fusely enriched witli foliage and arabesques in low relief, of the Dioclesinn 
style. The roost striking defect of this design, considered as an archil<fc- 
tural composition, is a lack of boldness in projection and recession, which 
causes an uninteresting flatness, for want of a due proportion of light and 
shade, that mars the whole design. The projections of the pilasters are 
too small, and the reveals of the windows too shiillow, to produce that artist- 
like effect which could atone give its author the name of architect. The 
whole mass bears mure the appearance of a building speculation than the 
work of an architect who sought for ao enduring name. These defects are 
the more to be lamented, as they occupy the finest situation on the north 
bank of the metropolitan part of the Thames. The buildings not only ap- 
pear fragile, but are actually so, and exhibit many symptoms not only of 
decay, but of unscientific construction and ill-selected maltirials. The 
plain and ornamental stucco work thai eiubclljshed the exterior of these 
bouses, formed of lime mixed with oil (the original of Hametio's mastic), 
dignified by royal letters patent and the sounding name of Adam's cement, 
has failed in many places, and been replaced by plain pilasters, uoor- 
naraented capitals, and flat surfaces of Roman cement. The endeavour to 
give an urcbitectnral cliaracter to the shop fronts, by substituting termini, 
busts, and semi-caryatides, instead of the common stall-board and story- 
posts of their London predecessors, not only deserves praise, but fallowers. 

The south front of the edifice belonging to the Society for the Encourage^ 
luent of Arts, &tc., is in a more manly and architectural style than any other 
on the Adelphi estate. The principal or one-pair story consists of a lelra- 
style attached portico of three-quarter Dolumos, supported by an appropriate 
ground story. The columns are of the lunic order, rather loo slender in 
proportion for the intermediate character of the order, which should bear a 
juat medium between the robust Doric and tire delirate Corinthian. They 
•opport an entablature and pediment, which being carried into the two flat 
wings of the adjoining portions of the building, pussess no arti»iical mean- 
ing, and are a mere ornumentul appendage stuck on to the plain front of a 
large house consisting of windows and piers ooly> 

Brother Boberl dcsigued and executed many buildings of a similar 
character in Scotland, and published a volume iliustrativo of their details 
in I7C4 ; and also a folio volunie, marked with industry, pains-taking re- 
search, and graphic correctness, of the ruina of Dioclesian's palace at Spala- 
tra. He was patronised by die Earl of Bute, through whose iuflueuce he 
was appointed architect to the king fur Scotland ; and was fur some time 
aaperinlendent of the works at the Ruyat-hospituI, Greenwich, and erected 
a pavilion in the Dioclesian style at each end of the terrace, one ioacribed 
with the name of George III., and the other Queen Charlotte, 

The brotbera Robert and James published their joint architectural works 



• Tbia terrM« I* celebraltd ai being leleclcd bf (Hrricic ■• s rrtldence wberetn to pM* 
t1i« f rvDing of 111* d«rt. On sd occmIouhJ vl«it, foote oalied ttim wtictber he bad • yard 
Nkliid bit bouM, tik* tng«dlan replied, " I do not Inotr, but I wtll ntsaare." and on 
JUtmmniMthl, "I tan m\, lor It Is oolf two fcst elanii ladica.'* 



in three volumes folio, of which the Brst two were published in 1764, and 
Uie third in \'&'ii. Of brother John we have no literary records buttbatj 
of his name at the corner of one of his streets in the Adelphi, 

Among the best works of the Adams in the metropolis are a mansion in] 
the north-west corner of St. James's-square, much resembling the atuck- 
pseudo portico of the Society of Arts ; Lansdowoe house, on the aoutll tide 
of Berkeley-square, a large and commodious mansion with a body and two 
wings, the former decorated with the same lank and meagre attached 
columns of the Ionic order that disfigure alt the works of the Adams. Tfaa 
spacious court-yard in front left ample room for a real portico, but they 
did not avail themselves of the opportunity. Thi» mansion was celebrated 
in the lifetime of the late marquis, by whom it was built, for that coUeetioa 
of ancient statues, busts, and reliefs, known by the name of LanadoWM 
marbles. The Royal Academy, about GAy years ago, thought the principal 
elevation of this structure to be of sufficient importance to form a stndy for 
its architectural students, and gave a silver medal for the best geometrical 
elevation, tinted and shaded, with a duplicate in outline, correctly finished 
from actual measurement. The Adams also erected the street front of 
Drapers'-ball, in Throgmorton-streel ; soi»e well-bnilt houses opposite^ 
whose interiors bear marks of a better archiiertural character than most 
others of their period; and the street-front of SkiaDers'-hall, on Dowgate* 
hill, in the City, marked by a similar tameneiw of character as the befora* j 
mentioned works in the Adelphi. 

If the Adams left no followers of their vitiated Spalatro style of decora* 
lion, they have been followed in their pseudo-Greek, which, like the lady 
Anglo-Gallic of the circulitiog libraries, has invaded our national cock- 
oeyisms. Some learned Thebaus at Walerford, who built a large ware* 
house-like row of houses on the right bank of the beautiful river Suir, have 
named it, after the mode of the Adams, the ^de//>Ai-terrace ; so alao did two 
comedians, who agreed like anything but brothers, alter the name of tka 
Sanspareil to that of the Adelphi theatre ; and a widow, not to be ontdoDa 
in Greek by her neighbours, named her stall the J JeZ/zAi oyster-rooms; 
and a classical gin-shop on the other side bus assumed the name of tbe 
Adelphi wine-vauUs, by an only brother. 

James Stuart, who received ihe honourdbte addition of '< Atbenian*'pr^ ' 
fixed to his name, returned to England about the time that the Adi 
were flourishing in Uioclesian glory. Tbia eminent man was more of aa 
artist than u practical architect, although be delineated the geometrieal 
details oflhearl with nmthematical precision, and drew the bumaa figntv 
and sculptural embellishments with correctness and taste. 

The first accurule knowledge which the people of Europe received of Iba 
Athenian antiquities was given by the publication of Dr. 8pon and Sir 
George Wheler, who both furtunalely travelled before the Vc;neliaa aiege. 
Travels and descriptions of that part of Greece afterwards became more 
nnmerous and more sought for. In 1751 Sttiart, assisted by Pars, a painter, 
and Hevett, an excellent geometrician, employed three yeara in measuriaf 
and delineating (he principal antiquities in Athens and its vicinity. In 
1764 the LooduQ Dilettanti Society commissioned Dr. Chandler, a learned 
and investigating niun, to examine and report upon these unedited antiqui- 
ties. Le Rui, a I'rench artist of some ability, visited Athens about tiie 
same lime as Stuart, and foisted erroneous accounts and delineations of 
lliem upuu the public. 

The drawiugii and deUneationa of Stuart and his companions soon becao* 
known amuug the ht^ber and learned classes of England, who duly appro- 
ciated the hi^h loste of refinement and purity exhibited in this grand atyle 
of art, now known to them fur the first time. Preparations were made for 
their publication with such rapidity, the progress of which was much Mnirtri 
by the perfect state in wlticb these artists brought over the drawings, thatip 
1768 ihey were presented to the public uuder ihe title of "The AnUquitios 
of Athens, measured and delineated, by Jamks Stuart, F.Il^., F.S.A, 
and NtCHOLAS Revett, painters uud architects," 4 vols. ful. 17G8. 

Un the occurrence of a vacancy he was appointed by George III. to tbe 
office of architf^ct and surveyor of buildings tu Greenwich-hospital, which 
afl'orded a comfortable leisure to Itie industrious Athenian traveller. Dur- 
ing tbe time of bis holding this office, tbe chapel and a great port of its 
bell-lower were cuu&uined by fire, and Stuart designed and superintended 
their restoration. The whole of its exterior he rebuilt, with due regard to 
the honoured name of Wren, precisely in tbe manner in which that great 
architect loft them ; but tbe interior he remodelled after the Athenian styla, 
which is scarcely so suitable for such an interior as was tbe bolder aod 
mure decided style of Wren. It is, however, to be admired at the first 
actual eiecotioo of Attic detail iu England, as well ai for Ihe tiliaifiiMd 
parity whicb pervades the whole dc«igD, Beojaoaia West, tbeo a fi 
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nan, whose powers as an historical painter were soon perceived by the king, 
paioted a large picture for its altar-piece ; the subject selected by bitf ma- 
jesty was St. Paul's escape after his shipwreck on the island of Malta, 
•ad his miraculous ghakiog ofl'the viper tbat had fastened upon bis haD'J, 
without injury. This picture is generally esteemed to be one of West's 
master- pieces; another being the stoning of St. Stephen in Wren's neglected 
gem of art, the church of St. Stephen, Walbruok. The chape! of Grcrn- 
wich-hospital also shows West to advantage as a sculptor, in some low 
reliefs of the history of St, Paul in the pa>iels of the pnlpit. 

No event that ever occurred in Ihe history of architecture in England, 
and thence throughout all Europe, produced so sudden, decided, and beoeG- 
cial an eflect as did the works of James Stuart, li surprised and delighted 
the learned and admirers of art; the majestic grandear and simplicity of 
form exhibited in the general outline of its beautiful temples, and the ex- 
qaisite purity and elegance of detail sbuwn in all the proiiles of his roould- 
iogs, fascinated the eye of taste. The natural form, in which everything 
was subservient to utility, pruved how pure was the taste of the elegant 
Athenians. Nor did the contrast between the works of these ancient 
architects and their successors and self-called followers strike Ihe mind 
with less force. Unlike the Romans, there were no pediments under pedi- 
locnts, or under porticoes, or in the interior uf buildings, — to which ahsurdi- 
ties the Romans were so partial, as to draw down the rebuke of Ctuero, that 
bis countrymen were so fond of pediments, that if they had to erect a tem- 
ple in Olympus to the *'■ Jupiter Implovius," they would cover it with a 
roof and decorate it with pediments. 

Nor was the couirasC greater in the details of their moutdings ; those of 
th« Romans being all subservient to the circle and its parts, whilst (hose 
of the Greeks defied the mechanical slavery of the curpenter's compasses. 
Ellipses, parabolas, and other elegant sections of the coo«>, are Ihe elements 
of all their curves, and their Ionic volntea bid proud defiance to the com- 
paases of Batty Langley and Ihe ingeaioas mode of striking ibe Ionic 
volute invented by tho»e eminent Italian arrhilects, Scamozxi, Vignola, 
and Andrea Palladio. Let the eye of taste decide between the echinus of 
▲tbeoiao architecture and the ovoloof the Roman ; Ibe cymaiinm of the 
GfMk and the ogee (what a name!) of the Human ; the bold, manly, 
and elegaol curvature, amenable to no compasses but those which the artist 
carries in his eye, of that type of the (onic order ia the temple on the 
UiMUB.or the more heiiuliful complicated sweeps that form the elegant cur- 
vatares of those of Mmerva Polina, one of which is in the British Museum, 
with any Ruiuan or Italian example that ever existed in typ« or in book, 
firom Vitrnvius to Borromini. 

It has been Ihe fashion of late with certain sciolists to decry Greek 
architecture as a heresy, a mere ephemeral fashion, a style of bygone times 
not worth reviving ; and among otliers, calling themselves architects, tbat it 
is good for its remote antiquity, but has been greatly improved by the Ro- 
mans and Italians. Have we not, say they , added two orders, the Tuscan 
and the Composite, to the original three? Fluted and cabled and pearled 
ud olived and bedizened the Corinthian, making it as fine as a May-day 
queen! Angularized or Scamozzied the volutes, lengthened the shafts, 
bolstered the friexe like the side of a Dutch cheese, and modillionized its 
cornice, that Ictinas would not know his own invention ; added ogees and 
aonalets and colarinos to the unfinished capital of Minerva P«rthenoo; and 
a handsome base to its shaft, like a buckled shoe to a naked foot, — and call 
yon not these improvements and additions to the bald Greek style 7— Bald 
it is, indeed, as used by some of modern times; making a miniature model 
of the majestic temple of Minerva an entrance stuck upon the Jlank of a 
httgfi dead wall, or, 

"To what Tile uses aay we cone, HoraKo/' 
to »erve as the passage to a stinking slable-yard. To transform the beau- 
tiful slyle of the temple of Bacchus at Teos— the god who rivalled Apollo 
in youth and beauty, and shared with him Ihe ailenlions of (he muses and 
the graces— to the embellishments of gourmaadiffiric; eating-houses, or to the 
•eill more debased temples of intemperaoce, the Bacchus of the gin-shop ; 
the god to whom Gay in his fable of the *' Court of Death," gave the wand 
of prs-emineooe before all his other faithful subjects, saying emphatically, 
" He iharei their cnlrtb, tbe!r locial Joya, 

Aod M a courted ^ueit, deetroyi ; 

Tbe clurge on tiLin muaL jniUy (all, 

Wbo findj emp^oymeat for ypu all." 

Poseli, oti being asked whether there was not much breadth of style in 
one of these Aoglo-Greco plagiaries, replied, ** that if baldness was breadth, 
it was broad enough la all conscience." 

See, say the Romanists to the Grecians, how gaily we have dressed yoor 
■akwl Venus — bow nobly we have attired your slim Apollo—bow we hare 



fed and fractified your barren Teian god 7 — Yon have, indeed, sighs a 
Teuerahle Greek, clothed the Venus of Praxiteles with ahead-dress of wool 
and powder, like Ramsay's portrait of good Queeo Charlotte ; given her a 
boddice, hoop, and farthingale, with high-heeled pointed-toed shoes, like 
Bird's statue of Queen Anne in St. Paula churchyard; transformed the 
Hyperean curls of the Delphic god into a periwig of George the Second ; 
cut and concealed the rest of the manly beauties of the son of Latona in 
(tltire, like one of Hogarth's coxcombs ; and fructified the Grecian Bacchae 
into a genuine city Silenua, bursting with dropsy, goul, and apoplexy. 

Greek art may be reviled, but let its rcvilers eqaal it if they can, — tn 
surpass it Is beyond their powers : hence the cnnse why they traduce what 
they cannot understand. Samuel Johnson, on finding a Greek quotation 
amidst some modern trash, like "a green Oaais in a desert world," exclaimed, 
" So much Greek, so much gold." So does the man of trae taste on viewing 
the architecture and sculptnre of the godlike Greeks. 

About the aame period with Chambers, Wyatt, and the Adams, flourished 
other architectural btars of lesser brilliancy. Ware, who assisted Kent and 
Ripley in the delioeationi of Walpole's maniion at Houghton, and known by 
hii ponderous folio, "A Complete Body of Architecture," published in 1768, 
— as bulky and as little read as the statutes at large in an alderman's library. 
Brettingham, the architect of Holkham, in Norfolk, the plant, elevations, 
and sections of which, together with a description of the atatnes, pictures, 
and drawings, he published in a folio volume in 1773. He also designed and 
executed the handsome mansion near the south-west angle of St. James's-' 
square, London, now the town residence of the Bishops of Winchester; and 
■ few other works of less importance, but oono marked by any diatinctifo 
character. 

Among the architectural publications of this period, useful alike to the 
student and amateur, may be enumerated the works of the collected designs 
of Inigo Jones, Palladio, Scamozzi, Perrault, &c., by Kent, Lord Burlington, 
Leoni, Jamei, and Ware, which were, however, for a time swallowed up by 
the magic wand of Stuart, as tbat of Moses did those of the Egyptians be- 
fore Pharoab. 

James also flourished about this period, and is best known to architectaral 
critics by his Hawksmoorian churches of Greenwich and Deptford ; the 
former of which was judiciously selected, a few years since, by the Royal 
Academy, as an architectural competition for its silver medal students. 

Paine also enjoyed a portion of the royal and noble patronage of the 
country in the same era; he built the pretty bridge over the Ttiames at 
Richmond, and made some pleasing additions, in the Elixabethan style, to 
his own residence at Addlestone, near Chertsey. Surrey, which wis for many 
years (be hospitable residence of the late Sir Charles Wetherell, of legal and 
facetious memory, Paine was one of the attached surveyors of the crowo 
in the Land-revenue department, and had considerable practice as an archi- 
tect among the nobility. None of his works, however, entitle him to the 
name of a master in his art, nor have distinguished him frosa the herd of 
servile imitators of the Italian school. The plans are all well arranged and 
commodious, sound in construction, and well built ; but as meagre ia 
originality of style as the most servile copyist of the common-place school 
to which he belonged. He did that which it would be well if better archi- 
tects would imitate — namely, published his works ; one entitled " Piani, 
Elevations, and Sections of Noblemen's and Gentlemen's Hooses, &c &o.> 
executed in various parts of England," 2 vols, folio, 1767, 1793; and the 
other, " Plans, Elevations, Sections, and Ornaments of the Mansion-Hoose 
of Doncaster," folio, 17*1. 

The eaHy part of the reign of George 111., so prolific in worka on art, 
produced Cameron's elaborate treatise, " On the Baths of the Romans," in 
which he successfully explained and improved the " Restorations" uf Palla- 
dio. It was published in 1772. Colin Campbell also published his very 
useful work, the " Vitrnvius Britannicus," in four consecutive volumes, 
between the years 1715 and 1771 ; to which Woolf and Gandon respectively 
added supplementary volumes, of equal skill and correctness. More recently, 
Richardson added another volume, so much inferior to its predecessors, that 
the work was disconlinned. 

The latter part of this fertile period produced Robert Milne, s pupil, I 
believe, of Robert Adam ; at all events, he was of the same country and 
school. Like Wren, he exhibited precocious talents ; for scarcely at the afc 
of manhood, he triumphantly bore away the first prize in the first class 
of arcliitectare at Rome, and had the honour of being the first Briton wbo 
obtained a premium for art in tbat city. He was not only a Protestant— 
and consequently a heretic, in the estimation of the professors of the primi» 
tive faith — but was also of tbat anti-Papistical sect, a Scotch Calf iniat. Tba 
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•upertbondant ceremoniBls of the cliarch of Rome which he witnened in 
thii very hesrt of popery, the profligate manners and lives of its professors, 
and the nnceremoaious style of worship of his own charch, perhaps led to 
that contempt which Milne always impatiently exhibited, even at the decent 
ceremonies and more simple garb of the church of England. Before he had 
completed his studies in Rome, he sent over in competition, and conquered 
all his npponents, for his Blackfriars'-bridge, a work of skill and some 
origiiiality. Milne's style was too decidedly Roman for the day -, but, to bis 
honour be it spoken, hla love and affection for our great metropolitan struc- 
ture, St. Paul's, of which he long held the place of surveyor, was such, that 
be never would see it defaced or altered, or spoiled in any way ; and scarcely 
■ week of his long life passed without him giving it a personal survey. 

Milne never did anything better than his Roman design, which was in 
every way worthy of one of the best disciples of one of the best arehitec> 
tural schools the world has ever produced. It formed a becoming ornament 
of hit study or tanctum iancforum, at his residence at the New River bead, 
Clerkenwcll. I have often admired it in my youthful days, with its Italian 
inicription — " Primo premio Roberto MUm, Scutiete, Roma," with its date 
and something else which I have forgotten, or perhaps never understood, — 
Italian being in those days as great a stumbling-block to me as St. Paul's 
doctrine was to the Greeks; and I feared even to ask this architectural 
Aristarchas anything more than the mere subject before as. He was a man 
of austere manners, of violent temper, and appeared to have a contempt for 
every art but his own and for every person but himself. In some of his 
eballitious of temper, he has been known to kick the clothes and tools of 
workmen, who have dared to reply to him, out of windows and into holes 
h the streets, and has been obliged to fly from the effects of their excited 
wrath. One of these, an Irishman, said that " Mr. Milleo," as he called 
htcn, " was a rale jintleman, hut aa hot as pepper and as proud as a Lucifer." 
Peace be to his remains, which quietly repose by the side of his great pre- 
decessor, in that noble cathedral which was built by the one and sustained 
by the other. 

This architect is not known for many other works than his Blackfriars'^ 
bridge ; a few bridges, and perhaps one or two mansions, in Scotland ; the 
huiliiings and machinery of the New River company; and a very common- 
place elevation to the east front of Stationera'-hall, Luiigate-hill. The 
principal employment of his latter years was that of architectural curator to 
St. Paul's cathedral, architect and surveyor of buildings to the Stationers* 
company, and engineer to the New River company: dividing his time 
between his two official residences at either end of that river — its spring or 
source at Amwell, near Ware, in liertfordshire, and its other end at Clerken- 
well, erroneously called the New River head, — it being the rcserrotr which 
supplies, by steam machinery, sach parts of Ibe metropolis that aro served 
by the company. 

Sir Robert Taylor, a man of great capacity, occupied a distinguished sta- 
tion in Tertio-Georgian era. lie was one of the chief architects to the 
orown, and architect to that opulent body the Governor and Company of the 
Bank of England, when it began to expand its buildings to the right and to 
the left of that comparatively sinatl edifice which was more than adequate to 
ita necessities on its establishment in the reign of William III. Be had much 
private practice, and was knowa for three-fourths of a century to every 
aroliitect, surveyor, builder, and lawyer in the metropolis, fur his cetehrated, 
iocomprebenaible, and contradictory Building Act, which is only surpassed 
io Utigioai absurdities by ita successor. He educated many pupils, to whom 
he gave either districts under the Building Act, or appointmenls in the office 
of the Board of Works. It is true, that none of them proved to be men of 
taste ; but they were all thoroughly men of business, high honour, and 
niegrity. It is probable that he intended his son to be a great artist, for be 
gave him the powerful name of Michael Angelo; as did another more recent 
architect name his scion Chriitopher Wren. Poor little Christopher, bow- 
ever, died young, and destroyed all hopes of his rivalling his namesake : bnt 
Michael Angelo Taylor lived to be a respecuhte whig member of parliament 

Ihe best tempered v^hig that perhaps ever lived, and the giver of the best 

dinners that ever did honour to Spring-gardens. 

The style of Sir Rnbert Taylor was founded upon the beat Roman exam- 
ples, resembling in its finest points those of his Gotetuj^Mirary, Sir William 
Chambers ; hot he far excelled him ia scientific cons tructiou and sound 
hqilding. He found a pretty design for a tetrastyle portico and pediment, 
with lateral columns of a very elegantly-proportioned Corinthian order raised 
upon pedestals, 'm Chambers's work on " Civil Architecture," confessedly 
Isorrowed from an anonymous Italian architect. These be repeated on either 
aide of the coarse looia oaatrc of the Bank of England io a very pretty but 



unconnected manner. The whole of this front, which extended from th« 
corner of Princes-street to Bartbolomew-lane, has been replaced hy tba 
mauive and masteriy composition of Soane, of which more will be aaid 
hereafter. In another part of this building is a quadrangle on the western 
side, which is still preserved in almost its original freshness, a very cboioa 
example of Taylor's skilful adaptation of this tasteful precedent of tb« 
Corinthian order. In the centre is a pleasant city garden, with a few 
verdant lime trees that give variety to the picture. The former fapade, next 
Threadueedle street, being a screen wall to the internal edifices, had DO 
apertures, and was more a copy from Chambers's work than the one in 
question; which, being an interior court, and giving light to the director** 
parlour and other important rooms in that edifice, is decorated hy a serlet of 
exquisitely-proportioned Venetian windows, which adds a charm to the com- 
position that the original design is much in want of. There is not an eza- 
ccited building of the decorative Greco-Romano style in Europe, that toon 
deserves the tiilea of tasteful and elegant than does this pretty compositioB 
of Sir Robert Taylor. 

The two islands of houses that stood between Tbreadnecdle-streel and 
Cornhill, called Bank-buildings, that were taken dowo to make way for the 
Royal Exchange and the open area on its western front, and which wer« 
occupied by some banking-houses and insurance companies, were a master- 
piece of street architecture, putting situation aside, not surpassed by any in 
Europe, Upon a massive slylovate, that gave height and light to the ba4e> 
ment stories, was raised an attached colonnade of as elegant a Roman-Doric 
as ever emanated from the pencil of a modern architect. The intercolam- 
niations were filled with doors and windows as necessity and internal con- 
venience required, deeply recessed and with bold reveals that served for 
every purpose of oflice or shop. The upper part consisted of a lofty 
elevation of well-proportinned windows with architectural stone dressiaci« 
with that breadth between them which characterise all thiit architect** 
works. This peculiar characteristic is pBTtJculariy noticeable in the lofty 
mansion on the western side of Tower-hill, io which the proportions of th« 
windows show the loftiness of the stories within. This character, which 
gives such harmony and grandeur to the elevations of Sir Robert Taylor, 
was 80 perplexing to the architect (?) of Philtimore-place, Kensington, that 
he filled the interval between the one and two-pair stories vrindowa with 
little panels, which, if left open, might have intimated that they were 
window* to that hungling Italian contrivance, a mezzanine story ; but whtcb 
he rather chose to fill with ornaments (!) of sculptured swaga, representlBg 
wet cluths hung upon pegs;— he would doubtlessly have filled Sir Robert's 
broad spaces with similar imitations. King George the Third, who often 
passed through Kensington in his route from London to Windsor, named 
tbst specimen of Kensingtonian architecture, Oishclout-row. 

Another fine specimen of Sir Robert's tasteful design is almost lost in tb« 
narrow but wealthy way of Lombard -street. It was originally erected for a 
baiiking-housc, but is now occupied by the Pelican Life Assurance company, 
and ia situated on the north side of the street, nearly opposite Abchurch- 
lane. The basement story ia formed of a solid stylovate, which serves for a 
base to the Duric order of the lofty ground story. It is of the same claasical 
Roman-Doric that he used in the Batik-buildings. The oue-pair story is 
lighted by three well-proportioned semicircutar-hcaded windows; and aboTt, 
a row of attic windows, at sncb a distance from those below iheni aa woald 
have induced the Kensington architect to have hung out his flags of distreaa. 
Every admirer of architecture should Uke a view of this excellent dniga, 
before the genius of wide streets takes it away. The well designed groap of 
sculpture by De Veare, which designates the ntture of the office, and di»- 
figurcs the design, must not be taken into consideration in the estimation of 
the architectural beautiea of the edifice, to which it duea not belong, and 
cait only he considered as a good thing ill applied. 

A smaller, but not less lasteful, example of this architect's peculiar skill 
is to be found in the pretty villa which he erected for Sir Charles AsgiU. on 
the margin of the Thames at Richmood. Without a column, without a 
pilaster, without anything appertaining to the five orders,— with nothing 
that can be strictly called architectural hot the cenUlived cornice, such as 
nied hy Inigo Jones in Covent-garden church— he has composed an ediiloe 
so picturesque in form, and playful in light and shade, that msy defy compc 
tition from such simple materials. The centre stands forward and riaca 
higher than Ihc two attached wings; a three-windowed bow projecis from 
the centre and rises the entire height ; the ground story is rusticated and 
surmounted by a stringcourse and dadoed moulding, upon which resU the 
windows of the one-pair story ; square attic windows mark Uie upper story 
Qt the centre, and the projecting cornice crowns it in front and side*; tk« 
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wing« form semt>pedimenU, rpsling ftgain»t Ibe flanks and centre, looking 
Nke contrefortt or buttreftaei to the main building. The eaatero and wesU 
cm fronU — far there are no flank walla — have aimilar bowi to the ground 
itorj, only the upper parts of which form balconiea to the luperior story. 

Looking at this villa from the opposite tide of the river, or from the river 
itaelf, the pyramidal form of Ibe composition, aided by the beautifnl trees 
•nd scenery which surround it, give it an mdeschhable grace of picturesque 
betuty, that moit find value in a painter's eye. Had the architect separated 
th« villa from the road by a parappt-wall or balustrade, half its picturesque 
beauty would have been lost. Instead of which, he has enclosed its lawo 
by a mere pro'ective row of iron rails, which ntaket the river appear to be 
part and parcel of the design. Nor is its apprarance from the east or the 
west, on the Richmond side of the river, less perfect or beautiful, showing 
thai the architect must have desig^ncd it nt masiie and in pi^npective, like a 
paioter; and not on the drawing-board, with a T-sqitare and compasses, like 
a c*rpent«r. 

Surely Sir Robert Taylor must tike blc place auaong the greateat of Eng- 
lish architects. 

fTo it eo»tinued.J 



CANDIDUS'S NOTE-BOOK. 
FASCICULUS LXXV. 



•• I mu»t h»T» llberiy 
Withal, M lirfr a chBit«r u lUt wlods, 
Tb blow on whom I pleKM." 



H I. Now that Pimeh hu pounced upon the palsce, people will, perhaps, 
I begin to open their eyes to that irchilectural enormity, and also to open 
Ibeir mouths pretty freely on the subject. At least so it is lo be hoped, 
NUCc it is only by clamouring, and clamouring very loudly indeed, that we 
can hope to put a stop to similar deUnquencies against taste, and similar 
miamanagement for the future. One would have thought that just after the 
outcry about the " Arch and Statue," all those who were in any way con- 
cerned with the projecttd alteration of the Palace, would have exercised a 
little discretion, and paid some little show of deference to public feeling. 
Instead of which, the only caution taken was the roost unhappy one, aa it 
now proves, of precipitating the business in the most hurried manner, — not 
altogether without reason, thougb a very bad one, for never would the public 
voice have sanctiuned such a design for the occasion as that which received 
the imprimaturot parliament. It maybe questioned if anyone individual^ 
even any one of those who affixed tbcir signatures to the designs presented 
" to both Houses" — bestowed any sort of examination upon them. If they 
really did do so, what is to be thought of tbeir Judgment ? Or was it taken 
(or granted that the designs had been duly examined and fully considered by 
Bome responsible authority? Where responsibility for the choice actually 
lies, it is easier to gueu than it may be exactly decorous to say. Assuredly 
not with the architect himself, fur bis incapacity would have been barmJess, 
had it not been for the incapacity i>f judgment or careless indiscretion which 
snffered him to be employed. The lady who can dismiss a minister from her 
council board, can surely dismiss an architect from her service. At any 
rate there was no necessity for her employing that particular architect on an 
occasion that did not fall within the course of bis usual otScial duties. 

11. Buckingham Palace looks if not exactly more insignificant in style, of 
far more plebeian quality than before, and is, besides, greatly worse than 
ever as an architectural composition, the addition to it forming a lumpiih 
mass, which, owing to its jutting out abruptly from the two tow wings which 
are left standing, seems to encroach upon and disfigure the Park. Previous 
to the alteration, the principal mass of building had at any rate an architec- 
tural framing to it, whereas the present " fa9ade" baa none. Not only do 
the above.roentinoed portions not belong to it, but they cause it to appear 
more lumpish — more of an excrescence than, it otherwise might do. — Were 
royal palaces erected every day, we could tolerate a few blunders now and 
then, in tite hope of obtaining iometbmg very much better the next time; 
but such not being the case, the utmost ought to be made of the opportunity 
which actually occurs ; every possible precaatioi] ought to be uken to insure 
Mtt a merely good, but a very superior design ; and Mr. Blore's most assuredly 
does not answer to such character, since apart from all ita other numerous 
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deficiencies, it does not exhibit a single touch of Imagination, or fancy, or 
artistic feeling. In sad and sober truth, the design is nothing more or iesa 
than tbe productioo of a Pecksoiffian drawing-board. Altogether of tb* 
most ordinary quality, it manifests impotence of conception, and total want 
of imagioation and fancy, whether as regards tbe whole or the separate paru. 
Yet, as the building stood before it vras begun to be doctond, there waa 
much in it to prompt contrivance, since it held out many tolerably obriooa 
hints for improvement, all which have now been overlooked. Aj far u the 
public are concerned with it, the Palace is worse than ever — a more de- 
cidedly offensive architectural object than before, and the very revene of any 
improvement to the Park. And what renders the matter all tbe more pro- 
vokiiigly vexatious is that not tbe slightest pains were taken to endeavour to 
satisfy the public Vast indeed must have been tbe opinion of, and the co&« 
fidence in, Mr. Blore's talent, to abide by such a " Hobaon's choice," with> 
out letting there be even so much as a chance for anything more worthy the 
occasion being produced. One thing at least ought to have been seriously 
considered, namely, that little less than assured certainty of success war- 
ranted the risking such a decisive step as tbe one taken,^-one that only the 
most complete succeu could justify. Had we been taken by an agreeable 
surprise, — had— after all tbe misgiving* and apprehensions excited by very 
suspicious mysteriousness — the new facade burst upon us arrayed in beauty 
and magnificence, there could then have been no question as to the propriety 
of a mode uf procedure that might up to that time have appeared both arbi- 
trary and injudicious, both of which, we conceive, it will be considered now. 
As the patron of the Institute of British Architects, her Majesty might sarely 
have aSTorded those whom she so royally and graciously countenances, the 
op(K)rtunity of exciting tbeir talenta on an occasion that ought to have ia- 
spirited and inspired them. There are persons in the world who are sa 
exceedingly clever and Macbiavellian that they over-reach and cheat them- 
selves ; who has done so in this particular instance, we will not say; nor 
should we so much care, weie it not that John Dull pays for all in mora 
ways than one, — not in pocket merely, but in reputation also. Foreignera 
will now have fresb cause to sneer at his taste, or the taste foisted upoa 
him. They — happy dogs ! may grin, while we can only groan. A* to Mr. 
Blorc, he may contule himself one way, since be ma.j now truly remark with 
Byron, that he got up one morning and found himself famoos — his name ia 
everybody's mouth, from north to sooth,— his fame (not quite the beat) 
spreading wide from east to west, or what's tbe same, spreading at least 
from west to cast. Still no one cries encore! to the achievements of the 
far-famed Dlore. 

III. Should the Architectural Association act up to ita profeasiona and 
intentions, much benefit may be anticipated from iL It promises lo call 
tbe attention of the student to what is so greatly neglected, or rather 
altogether overlooked, in bia ordinary professional educatioo— oamely, 
artistic apprehension of architecture, as distinct from mere building, in ita 
quality of fine art. The Association consists chiefly of juniors,— and it ia 
to the juniors and tbe rising generation in the profession, that we must look 
forward for mure liberal, enlarged, and worthy notions than those which 
have hitherto prevailed in these latter times, when tbe art has degenerated 
into what is little mire than pmpirical routine on the oae band, and 
twaddilog pedantry on the other. Since they seem so diiposed, let tbe 
seiiiurs in the profession go comfortably to sleep, provided the juniors arm 
awttke, and awake a better state of things. Let them br>tdl;> break the 
trammels in which tbeir art has so long been confined,— fetters of unbend- 
ing irui> to tbe liniid and ibe weuk, but feeble as cobwebs to the firm and 
tbe resolute, — tbe more flimsy apider-ipinniugs of pedantic brains. 

IV. Tbe nation is, it seems — at least, according to some people's fan- 
cies—very much richer than it was u short time ago, in consequence of 
tbe prodigiously valuable acquiaiiioa uf Sbakspeare'a Hoote — tbe ooly 
house, by the by, that can be called his, he being now ejected and kicked 
out from bis legitimate dramatic domicile — the theatre. Shakvpearc'* 
House ! what an immense quantity of drivelling aentiment was poured 
out just before the tine of the sale of that robbiahly old tenement! Yet 
we laugh and sneer at, and ridicule tbe reverence of Roman Catholics for 
relics as besotted superstition,— our own Protestant superstitions being at 
the same lime not a wbit leas absurd and crazy. However olhere may h« 
affected at the sight of them, I know not ; but such volgar objeeta aa 
Wilkie's palette, in tbe pedestal of his statue at tbe National Gallery, and 
Nelson's coat, in Ibe Faiuted-hall at Cireeowicfa, only excite my Ihorottgb 
contempt, as the veriest buffoonery aping reverential admiration and affec- 
tion. This species of superstition becomes little less tbao dowarigbt 
imbccilliiy, wbeo Ibe obji-ctt uf it are absolutely iatigaificaat auU aukattr- 
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•sting io themselres, and have no other valoe than th«ir very problematical 
KcDoiaeness, — as ia the case wilh the two reliques afore- named, it beiug^ 
just as liliely as not that that idcotical palette was never in Wilkie's 
liaoda, or that identical coat opoo Nelsoa's back. A^ain, as to Sbalu- 
peare's House, it is quite certain that no such inviolable precaotioDS were 
taken to preserve it for ever and a day intact, as were taken by Soane to 
maintain his domicile in nil its prisline eioellence. 

v. That onr late Greokomania should now be greatly chilled, ia no 
iwonder, for our Grecianisoi had fairly worn itself out. It was in a nanoer 
•tarred to death, owing to its not having received the slightest Dourifth- 
inenC from any new ideas infused into it. Nothing more was made of it 
than jast what it was at first. Instead of attetnpliog to treat it with free 
artistic gusto, to mould it according to actual circuraatances, and also to 
keep up coQsisteutly, through every part uf a building, the style so die* 
tated, we contented ottrselvea wilh little mora than copying in the most 
humdrum manner the fronts of ancitrut temples for classical porticoes, 
with no other variations than Doric, Ionic, and Coriulbian — tetraslyle, 
hexo^tyle. and oclustyle. Nearly ooe and nil were the merest mechanical 
copies; and precisely the same examples were repeated over and over 
•gain, io the most wearisome luaaner. It seemed as if we were ambitious 
of rendering the »caa(y resources of design afforded by Grecian architec- 
ture, even when availed of to its fullest extent, still more scanty, by 
exploding all but one or two of the most familiar examples. Nor was 
penury of ideas and inventive taste all, there being also, for the roosl part, 
great penuhousuess in the general design of the buildings themselves and 
their execution. In oiany instances, even the ordinary decencies of design 
were wholly disregarded, — wherefore, in spile of their Greek columns, 
the would-be classical structures proclaimed themselves to be arrant 
Cockoeyisni, and ihal of the very worst and most vulgar kind of all, 
because accompanied by despicably paltry affectatioofl. Nevertheless, 
such things were admired, — were complimented in newspapers, and ex- 
tolled io Kuide-hooks, which exultingly called the attention of viailori to 
what they described as *' a great ornament to onr town." — Io a word, we 
had, by the unhappy use we made of it, converted Greek architecture 
into the most humdrum sort of design. Nay, it seems to hare paralysed 
oar powers of design and coDiposition altogether, so thai (he only alteroa- 
the left ua was to escape from it by plunging headlong into the Gothic and 
Italiao styles. 

VI. No one can say (bat i do not encore Backingham Palace, after one 
fasbioD at least ; for my pen is itching to twitch at it again — U void ! 

Ooe Tut (llfferancp, 1 wmd, 
LIllU Florence beltreen 
And our huge oTer^rstrn city, 

la— to tpeak more In griif Ihao Id malice — 
The first hks Lb* palace whoae name la the Ptttt, 

We, a petty and pltlTuI palac«. 

Wo groan, we grin by tarns at it, nor groan the less when we consider 
what our neighbours have lately made of their— not royal, but municipal 
palace, the Hotel de Ville at Paris, whose Grand Gallery, or baoqnetting- 
room, qnice eclipses our Houa^ of Peers, and all else that is contemplated 
for the interior of the Palace of Westminster. 

VII. A Real Architectural Dictionary ia a desideratum not likely to be 
speedily supplied. By rtaX is to be understood one which treats of ih\ng»; 

^one therefore, which, instead ofconGalog itself — if not exactly to mere delini- 
ioo9, to a very brief account of the respective matters, should enter fully 
into the subjects connected with the terras explained, and supposing a work 
to be executed satisfactorily, some of the articles would require to be of 
Considerable length. And to be well executed, it ought to be exclusively 
rchitectural, otherwise it would exceed all convenient bounds, there being 
very great deal, hitherto scarcely touched at all in any shape, that would 
Dine aoder cognizance in such a work. Id fact, as compared with its 
Basa and the number of publications belonging to it, architectural litera- 
ture U remarkably meagre as to substance, and in regard to informatioa to 
be derived from it. The greater portion consists of what is very little 
more than repetition, and that mere oouipilalion, with scarcely so much as 
a fresh thought or remark infused iolo it. What work can we find which 
goes into the subject — and a very important and highly interesting one it 
••—of architectural Composition f In fact, the term itaelf is altogether 
Ignored in dictionaries calling themselves architectural ones, although it 
would atTord nmtter not merely for pages, but for entire volumes. Never- 
theless, not so much as a single one on it has been produced. *' EOiect" — 
which, by the by, belongs to and is included in Composition^ts another 
term that would form an article of some length io a dictionary of the kind 
io qaefttioo. A great oamber of other terms, azpressife of different 
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qnalities and characters, but now rendered almost nnmeaniog by tba 
indiscriminate and ignorant manner m which they are applied — often at 
mere random — would require to be introduced, and to be most carefully 
analyzed and explained,— ^explained moreover by copious instances and 
examples ; because, witbout such express elucidation, criticism become* 
mere fumhiing in the dark, whereas in architecture it caunot possibly be 
rendered too deQnile and exact. Take " Simplicity," — ask any man aop- 
poseii to be tolerably ati fait in architecture what he understands by it, 
aud instead of an intelligible reply yuu will get a vast deal of hemming 
and ha' ing, and perhaps at last the very profound information that Sim< 
plicity la — Simplicity; and so throughout the entire list. Not least strange 
of all is it, that in dictionaries, glossaries, or whatever else they are styled, 
of the class alluded to, no notice is taken of such exceedingly obvioni 
terms as Cinque-cento, Renaissance, Kococo, Louis Quatorze mode, or 
Italian style generally, with the Florentine and Venelian in particular. ■ 
What exemplar; attention Nicholson bestowed on bis Architectural Die* ■ 
tionary may be conceived from the almost incredible fact of his omitting, 
t«(cr alia., the term " Spire ;" one which, if properly drawn up, would 
have brought together some accouot and description of all the principal 
structures of that class. Both " Campanile" and " Belvedere Tower" ^ 
might also be made to furnish very interesting articles. There are besides fl 
a prodigious number of siinilar matters and terms, which, if not exactly ^ 
passed over altogether, have hiiherto been dismissed with exceedingly 
jejune notices of them. As far as it goes, P&rkcr's Glossary is the best 
work we have of the kind, is economical in form and admirable in soma 
of its wood-cut illustrations ; hut it is so extlusively mediasval, that it 
would have been better bad it cooliced itself entirely to the architecture of 
that period, without pretending to ciuhracc " Grecian, Roman, and Ita- 
lian," which are treated so very begrudgingly as to be made to appear 
comparatively quite secondary, if not actually unworthy ; wfaereaa, in a 
work of the kind, whatever is introduced at all, ought to obtain due and 
impartial atteotioo. Had the last-mentioned styles been omitted by Par- 
ker, as not coming within his plan, there would then have been an opening 
for a similar illustrated " Glossary," exclusively devoted in (urn to tbero. 



VENICE; AND HER ARTS. 
By FREDCRtcK Lush, 

O tikly, tbe fsllea 1 onc« tby sool 

or high and noble Unpalaea wai fall. 

And Id It! laftf might could, apum contro«l. 

Anil Qnd a place for all tblaga beautiful. 

Noble and lorely In thy pride tliou wert j — 

O irher«ri]r« could'it tbou bear Io itoop so loir ? 

Better have died thy Treedom to a»Mrt, 

Than tamely crouch 'neath tbe degrading blow I 

But the vaat KnowUdge which o'er earth'i wide plaiai, 

la ivceplng Ilka ■ migbly ruibiag wind, 

Hoa reacb'd a'en thee, and In thy languid veins 

The ptiiae la qalck'nlng— to thyself be kind. 

Call back the old high leellng» to tUine beart, 

Aud let It glow once more irllh Freedom, Trnlh, and Art I 

AWNB A. FaBHOMT. 

A city, like Venice, so extraordinary in its position ; rising out of tbe 
sea as if by enchantment ; presenting so many picturesque appearances; 
and unfolding in the pages of its history so much of tbe fuiry-tale and 
romance, cannot but be beheld with emotions the most lively and eothnsi- 
aatic. Id many respects, she is not unlike what we conceive from descrip- 
tioQ ancient Tyre to have been, and fully deserves the eulugium that was 
passed upon that celebrated capital : — " Thou art a merchant of tlie people 

for many isles thy borders are in the midst of tbe seas, (by builders 

have perfected thy beauty.. .. princes were thy merchants, and occtipied 
in thy fairs ; and chief of all spices, wilh all precious stones and gold and 
chests of rich apparel, were amongst thy mercliandise.. .. thou wast re- 
plenished and made very glorious in the midst of the seas."* 

The sensations which Venice produces are tbe more powerfully pre- 
served, from (he fact that the spot, which has witnessed some of tbe moat 
interesiiog ereats that hare occurred in Europe, and which displays aoiae 
of the most wonderful and curious creations of the ingenuity of maa, 
receives a considerable degree of its splendour aud attraction from tbe 
beautiful climate and glowing sun of the Adriatic, in which it was cradled. 
Viewed when her spires, her cupolas, and palaces are suffused with tbe 

«SBcklal. chap. 17. 
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ruhy nyi of the st^ttiog sun, or repose in (he tfiWenr tnoonligbt; at Are 
Mitria, when xha bptis proclnini (he hour of prayer, or niusic senda forth 
itf ■treains of harmony from the crowded PiacEA ; or al midnight, wbea 
the impassioned notes of some gondolier'^ aong or lorer'a serenade alone 
break the prevailing iranquilltty ; — the sounds and the emotions wliich an 
(bea beard and experienced— the pnrity and intensity of which are id- 
oreased by a profuuud silence and a still atmosphere — impress this city 
of poetry and song for ever upon our recoIlectioD. 

T«oice is proverbial, even in Italy, for the beaoty of her sunsets, and 
it will not be a matter of surprise to those who consider the influence of 
external objects over the feelings and imagination, why the Venetian 
paiolers — Giorgione, Titian, Tioturelto, &c. — arquirrd such perfection of 
Oiloariug, and warmed the subjects depicted oa their canvas with the 
resplendent hues of tlieir native skies. A clear perception of the beautiful 
io nmture ; a lively fnucy easily captivatiHl by (he charms of that colour 
which surrounded them, joined tu a power of imitation which enabled 
them to express it in their produclioni, making their pictures look as 
Cfaoagh the sdd shed its dyes of gold, vermilion, aud purple upon them,— 
•lamped the golden period of the Venetian schoul of painting with a 
magical brilliancy and spleodoui of colauriog, whieh, as it sprung out of 
Datoral feelings, and was grounded on the most poetical associations, so 
it was the beautiful and striking feature that characterized this school ; 
a palm of merit which none other has been able to dispute with them. 
Although belonging to the omameDlal style — plac^ed by Keyootds in the 
second rank next to the grand style, and considered inferior to the Roman — 
yet *' the national genius," as Lanzi says, " always lively and joyous, 
aoBght tu develope itself in more brilliunt colours (han those of any other 
•oboul ;" and we trace this feeliog oot only in tlietr architecture and in the 
architectural accessories of Ibeir pictures, but fiud it entering into every 
thing they undertake, and investing with greater show and poaip their 
favourite festivals, their regaltus, processions, and all their public eibibi- 
tioos. Besides, (be climate and scenery of Venice — without even referring 
to those popular games nod feativals, which were so many theatres for 
poetry and opportunities for displaying tlie artistic talent of the people- 
demanded from the arts a degree of splendour which in other places 
would have been deemed superfluous and ostenlatioos. Those arts, more* 
over, in contributing to the scenery, were in return heightened by the 
dimate ; all received additional lustre from (he pure light uuder which 
thej were exhibited. It is this which so strongly augments the elfect of 
■very feature of the landscape; and, at lite same time, leaves such vivid 
impressions on the spectator : which makes the foliage of the trees glow 
like emerald ; and the islands and gardens seem as though they floated in 
a sea of sapphire. 

It is this climate— the luminous, phosphoric hsze that warms and gilds 
•od shines upon Venice — as well as the orieutnl aspect of the city— 
which the traveller gizing upon knows to be (he chosen abode of the 
genius of the arts and povtry ; aod as such, although the hackneyed 
sounds of the world are removed from it — though it oever hears the tramp 
of horse or the *' car rattling o'er the stony streei"^yet he will not cxpe- 
rleoce the melancholy and depression that is engendered beneath the 
gfoom of the lenglheaed arcades of Bologna, or the solitary, deserted 
•treets of Ferrara. 

The (H>et or artist, yielding Io the charms which are scattered over 
Tenice in such profusion ; looking upon the pearls and precious stones 
which «hine in the crown of the Queen of the Adriatic ; the dautiog roba 
in which she is arrayed, as she sits " enthroned oo her hundred isles ;" as 
he listens to the tones of sweetest melody, and catches the perfume of 
delicious fragraoce as he glides over canals meaoderiag 



by many a domt 



hlfof(iuc-Uk«, nnd many a ttattly portico, 
The aUtura rang'd iloDf an aiure akj; 
By many a pile in more than P.ail«rn pride, 
or old ttie midencc at nierchaiu-klngii 
The fronu of lonie, tbo' Time had ftliatter'd then. 
8tlll gloirlag with th» rlcbeit bue« of art. 
Am tho' the wealth witUn litem bad rua o'er ("* 
feel that this city, selected as it was for enacting, as it most have 
eobaoced, those pageantries and ceremonials for which it was renowned 
in the days of its republic, must suggest to the Venetians of the present 
day, when thinking of its faded glories, (he lamentation, so applicable to 
■mny other cities of the past — Vfiim'a.' Yfunui/ Vtnetia! Vtittxta, 
tea i pi^ com' *ra prima .' 




It cannot be anprofitable or uninteresting to allude to some of the arti 
which adorn this beautiful city,— arts of which it has been miserably 
despoiled by wars ; yet of which, sufficient remains Io convince us that 
they were cultivated and brought by the Venetians to a very high degre« 
of splendour. Sansovino, their historian, acquaints us, that in the most 
flourishing period of Venice, there was not a city in the world which pos* 
seued so many works collected from antiquity, or could boASt of such 
large galleries of pictures, statues, bassi-rellevi, bronzes, engraved Btuoea 
aud metals, mosaics, tapestries, aod all kinds of inlaid work ; aud that 
the opulent citizens and wealthy patricians, ambitious to amass everything 
that was a token of wealth, indication of commerce, or evidence of refine* 
meol, endeavoured to outvie each alher in the number and beauty of tbeee 
productions. But these were acquired, perhaps, more from foreign, than 
from the sources of their own country : and the slightest iavesttgalion into 
the history of this city, and (lie causes of its greatness and wealth, soen 
lays open to as the beneficial tendency of commerce upon the arts — and 
through this channel, a way to their increase aod prosperity. The enter- 
prising aod *' devoted bands of patriots," who, driven by AtLila, set to 
work, like beavers, and built Venice on wooden piles >Q the ebbing and 
flowing tide, would oot be wanting, nor (heir sons neither, in their com* 
maud over the riches of (be East, &c., by ploughing the ocean and navi* 
gating along the ancient seats of the fine arts upon the Asiatic aod 
Grecian coasts, Uie shores of the tropical peninsulas, and the islande 
which stnd the Archipelago, for the purpose of there founding coloniee 
and emporiums of commerce — by means of intercourse with which, their 
iirst city would grow rich, beautiful, and prosperous. And such was the 
cose. The treasures of art aod the relics of antiquity, accumulated 
from foreign countries, were contributed towards the adorning of churches 
and public edifices ; were the cause of (hu( ornamental character, yel 
heterogeneous mixture, which we see in many of (he buildings ; and many 
of then) enriched, and siill exist in, Uie galleries of the old palaces of the 
I'isani, Contarini, Coroari, Grimani, and of other ancient patrician fami- 
lies-, — each of which, whilst displaying an example of curious and 
beautiful architecture in itself, contains also a museum for the study 
and admiration of the antique. 

The influence of commerce over the fine arts of Venice was great; and 
although the state could not boast of much extent of territory, nor a large 
amount of population — yet, by extending their commercial relations with 
other countries, and imitating as it were the example of ancient Tyre or 
Carthage, their fame and their sovereignty was conspicuous, and excited 
the envy of many a cotemporary republic. The skilled pilots who traf- 
ficked in (be marts of the Levant, and brought home cunning artificers 
from Arabia, and Grecian artists from the Lower Empire, were the true 
pioneers of civilization. To the labours of these foreigners, Venice and 
the Venetians are greatly indebted, — nut only for the Byzantine arcfaitee- 
ture of St, Mark (of which they are so jusliy proud), and of many other 
of the earlier edifices in this style, but likewise to the curious art of 
mosaic and various tesselated work with which it abounds. These 
picture-like repreaeniatioas, so particularly appropriate to the decorations 
of either Gothic or Byzantine churches, possess distinguished advantages 
over frescoes, in point of permanency of colour. Many very ancient 
spectmeos still remain — even such as have been exposed to the action ef 
the open air, although their durability is seldom put to this trial ; yet, in 
the case of fresco-paintings which have been exposed to the sirocco and 
the sea-breezes, the vividness of their original (iols has entirely faded 
away, — (ho subject, under such influences, being sometimes scarcely 
discernible. 

The early mosaics extant in Venice are considered by some writers as 
being the first essays of the art of painting in that city ; but, as Lanii 
remarks, in his account of the Venetian painters — " the artificers, however 
rude, must have been acquainted, in some degree, wiih the art of painting ; 
none being enabled to work iu mosaic who bad not previously designed 
and coloured, upon poiteboard or cartoon, the composition they intended 
to execute,'** 

The same author mentions some mosaics of Grado, wrought in the sixlh 
century (a century or more after the foundation of Venice, which was 
about A.D. 451), those ofTorcetlo, and a few ulher specimens that appeared 
in Venice, in the islands, and in Terra Firma, produced at periods subsc- 
qaent to the inoreaoe of the grandeur of (be Venetian state, which attained 
its climax soon after the taking of Constantinople, iu 1204. About the 
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year 1070, the Dog;e Selvo ioTUed mosaic-workers from the capital of 
ByzfiDtium, to adora the basilica of St. Mark, for ia that the Veaetiaos 
were desiroos to emulate or surpass the church of S. Sophia. Aadrea 
Tafi, a FloreDtine, colemporary with Ctninbue, studied under those 
Grecian artists; from whom he obtained Ihe materials of that fame which 
be afterwards acquired in tlie mosaics executed by htm in the baptistery 
•f bis native city : and hence it is the opinion of FJaxmttni* that the 
elements, as welt as the perfeclion of the arU, tiave always been received, 
cither immediately or intermediately, from the Greeks, by Western 
Europe ; atlhoitgli, he adds, this has been deuird by Vasari — and, as far 
as concerns the <.>rrek Chriitian painiiags, does oot seem to have been 
even suspected by Winckelmano. 

There are two sorts of mosaics, as tbey are also referable to two diflereot 
epochs. The most ancient belong to the roaodation of the basilica of 
St, Mark (at (be close of the IfCilh lenlury), and lo the first iniroduction 
of this art into Italy from the Uyzantines. The famous PaUt d'Oro was 
executed by the mosaictsli of the Grst period, and which, entirely com- 
posed of plates and figures of gotd and silver upon enamel, offers a 
beautiful example of the rich and elaborate workmanship of the Greeks 
of the Loner Empire. The mosaics whirh for coolra-disiitiction we might 
call modern, were commenced in the latter years of the fiflei'nlh century*. 
and are attributed chiefly to the two brothers Znccati, Fraacesco and 
Vali>rio, BOOS of (he painter Sebaiitiana Zuccati, of Trevisa, who instrucled 
Titian in the elemeutary lessoas of drawing. The Zuccati executed these 
mosaics by meaos of cartoons, drawn by the beat artists of the lime, ttod 
from copies furnished by Titidn or Tintoretto. The subjects are generally 
oooceived from the descriptiooA of the Old and New Testaments. t 

What, even at the present day, ia so rich and splendid to St. Mark's, are 
the vaults of burnished gold; and it is these, with the sheet] of varioua 
metals, bronze, silver, and sparkliog stones — vietog with the moat bril- 
liantlypiiioted oroamenis, Moorish and Byzantine — which give such a 
strong oriental character lo litis siagatar and ioleresting pile. The inlay- 
ing of 6gures in coloured pieces of stotie oo a surface of gold, perfectly 
corresponds with, and is analogous in effect to. the pictures of the Greeks, 
which were invariably painted on a gulden backgrouod. Covering wood 
and other substances with tlas valuable material was common aiooDg the 
Egyptians, and was extensively praclised by all the niitions of antiquity. 
Vestiges of gold leaves and gilded ornameDls are still traceable in the ruins 
of many ancient ediflces in Greece, Persia, Arabia, Italy, aod other coati- 
tries; and are often found in a high stale of preservation. Although Ibe 
golden vaults of ^an Marco may be tarnished by time, still it is easy to 
imagine how very beautiful mtisl have been their appearance io by-gone 
days. The early Veneiiita painters used gold in their pictures, as if they 
thought it indispen»able lo the due representation of the g^irgeous fC'tea 
which were celebrated in their city : Gentile Bellini may be mentioned as 
an instance, in bis painting of the religious ceremony of Corpus Domini, 
iu the Piazza di San Marco. For a lung lime afterwards, the Ualiaos 
employed gold for the glories of tbeir saints, and the fringes and ornataenls 
of their costume. 

Painting on glass and in enamel, another art in which Iho Venetians 
excelled, was also in ancient times carried to a very great extent. The 
j(la»8'houftes at Alexandria were celebrated fur the skill and ingenuity uf 
the workmen, The Alexandrines were fuud of exhibiting glass cops, 
which sparkled wiih ctilours of every kind, at their grand festivals. This 
art was thence imported into Venice, and down lo the present moment bos 
had a great deal of attention devoted to it ; for none can be iaiensible to 
the magical brilliancy reflected from the ancient windows of foreign or 
British calhedrats. When it was but little known, a Iranapareot marble 
or alabaster of beautiful colours, called lapii apecidariM, was sometimcet 
as a substitute introduced for elTtict in the windows of churches ; as we 
see, for one, in San Mioiato al Florence. 

The Saracen.s introduced into Venice tapestries from Cairo, as that city 
was famous for the manufacture nf them ; and the processii>ns which con- 
reyed thence to Mecca the most beautiful hangings which Cairo could 
produce, was quite a religious nflair, and was got up entirely regardless of 
^vxpeose. This ceremony is described by bishop Pococke in bis ''Travels 
in the East." 

Tapestries were and are at this day the great ornameot of churchea in 
Italy and all Romao catholic coontrics, the finest being copies nf cele- 



• " L^cturt* oa Sculpture." 

t Of the capsbilhjr of inoule to prodace atl Ibe toaei and fradatlons of llgbt and 
shade vqaaliy with the bruab, we bave convincing proofs io Uie copy of Haphacl'* 
"TraoieVurMloo," In St. Peter's, Koote ; wbtcb Is s doee rcsemblaoce of, ami aaslmlU- 
^lon In (ffrcl lo, (be ori^aal 



brated pictures, sometimes issued from the Gobelin maoafactory, and are 
exhibited to the public on the occasion of any great festival, and nunc ao 
fond of doing so as the Venetiaai. ^ 

In Venice, and in all other atates — especially in the early periods of ^ 
their history aod cjvilixation — those artists and artificers were at a high 
premium who excelled io mosaic, io gilding, in the working of different 
ntetals, in weaving cloths and silks, in colouring gla»s, or in painting wo 
walls; and thene arts, valued on account of tbeir curious and elaborate 
execution, which far surpassed the material, as well as for the effect which 
they imparled to civil and religious edi&ces, obtained the universal and r 

lasting favour of all civilised and enlightened cuuntries : the knowledge of fl 
the principles and processes employed in them spread rapidly throughout V 
the whole of Europe; the moderns contributed to their p^^rfc ctiun ; aod 
they were most assiduously cultivated by the monks during the middle 
ages. The greatest artists have not disdained to luuke researches into 
these subjects, being sensible of their utility io point of decoration, and as 
beinif auxiliaries to more noble arts : Michael Angelo turned his attention 
this way ; and Ciampini, in his *'• V^ettra Monumental prefaces bis history 
of the ancient basilicas with an enquiry, illustrated by plates, into the 
antiquity of mosaics, attributing tbeir invention to the Greeks of the 
Lower Empire. 

We have above alluded to some of the arts which originally belonged 
to, aod were inlrodaced into Venice from, the Asiatic and Arab countries, 
beciiuse of the oriental physiognomy which she first assumed from this h 
connexion and influence; and pursuing Ibis track, we shall now menlion ^| 
the vestiges of Saracenic architecture which she presents, together with 
lis characteristics. — before speaking of \'^enice after llie Italian invasion 
of the new but beautiful style of the cinque-ctnto. ^ 

St. Mark's deserves our first consideration, being the most oriental of H 
all the edifices in Venice, and the most remarkable in Christendom. Com- 
bining, as it were, the mosque or Mahommedan house uf prayer with the 
Christian temple — loaded alike with the productiocis uf art and the tro- 
phies of conquest — there ia probably no other edifice in the world which 
appeals to the spectator by no many powerful associations, or ia suggesliva 
of such extraordinary reflectiona, as St. Mark's. It ia the primary and 
principal obj^'ct which excites the curiosity and fills the imagination of the 
traveller in Venice: let him have visited what wonders he may, ils strange 
but beautiful facade will strike him as something that has no parallel. 
Although there are mingled together details the most heterogeneous aoil 
strangely sorted, still the effect of its colours and proportions enchant^ as if 
the beautiful Byzantine aud Arabic atyles compenaat*'d for and concealed 
the boldness of a work which was produced in contradiction lo the severe 
rules of art. Then, singular enough, allhough the Venetians can boast of 
no hippodrome, neither indulge in horsemamthip or steeple-chases, yet 
Ihey can point with nalional pride lo the four bronze steeds over tbe central 
porch of their cathedral,* — for Ibey are nionnmeuts of iheir former great- 
ness, though not, unfortunately, works of a flrsl-rate character. 

The exterior of St. Mark's, with its dumes and minarets, its height from 
the ground, and its profusion of ornament, resembles a mosque of tba 
Saracens; whilst within, it is more like a Mussulman than a Chrisliaa 
temple. There its narrow naves, instead of terminating in light and lofty 
arches, are conflaed atul roofed-in by low, heavy vaults. Yet these vaults^ 
covered over with gold, are supported by upwards of five hundred columu 
of precious marble, veined, black, and while ; alabaster, bronze, serpen- 
tine, and verdo-anlico ; and the tessel&led pavement is formed of Boat 
exquisite Jasper aud porphyry. Tbe arabesques, chisel lings, bas-reliefa, 
and staloary — the works severally, of antiquity, of Ihe Byzantine artiata, 
and of arlista of a subsequent age — here appear as if io competition of 
tbeir respective merits; whilst those portions of the walls aud tbe vaulting* 
which do not glitter with burnished gold or precious stones, contain the 
mosaics (already mentioned) of two separate epochs — those attributable 
lo the Greeks, and tho#e produced by the Italians. 

With all that has been said in praise uf St. Mark's, much has been said 
in censure, and we can imagine such would be Ibe case. There are some 
objects so entirely out of the sphere of Ihe usual routioe and exercise of 
tbe understanding and taste, that Ihe mind, occupied and absorbed with 
others more congeniat to ila iorlinatiooa or habits, feels fur the former ao 



• " It It sitonlablng," wrote Hifdon, " that tb« great princtple* of nature ■honid tiaw 
1>rvn *o n«a If loit In the lime be(«re«o Pbldlaa and Lyalpput. Cumpare tlietv liro lieade 
[Ibe iLlfia beid and ibal by LyiippiuJ. 1'be Kl|tln bead li all cralh ; ibe uther all man. 
uer. In the L)ri)|i{iLit' head, lb* area! characteriilica of nature are violated for tbe Mke 
of on artliiclal effect i In tbe former head, Ule (rreat and ioberent cbaracterlstlee of Datura 
are elevated ivlthuut riolatlon. iDaaruuch ai tbe Klgiii borae'a head differ* from aad Is 
auperlor to tbe bead by Lyalppat, ao dc the teat of ibe Klfin inarblei dll^ from awl sia 
•uperlor to all oiber atatuea of ttiia and every subaeqiuint a^c-" 
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Interest or concern; rejects them, perhaps, with indifference and contempt; 
pronouacet; thrrn as useless or absurd ; or, at least, does not rcoeire ibem 
as fit and welcooie objects for its study and conteroplatiou. Even the 
educated eye and cultivated tasle of the real conuoisseiir before St, Mark's, 
may fail lo see and difjcern its beauties, and may err in the jiidE;mpnt and 
opinion he forms of it, by a mind unfavourably disposed towards it ; 
incapable, from its condition, of becoming the recipient of, or yielding 
aaaeat to, its peculiar merits; and alike incapacitated to understand and 
enjoy Ihem. Instead of testing a work and (he qualities associated with 
it by the particular frnme and coastittition of onr own iniDds, and some 
standard of our own therein set up, it is essential tn all criticism of fine 
•rl, to feel as the autlior or artist felt, to know with what idea and ioten- 
tioD he was animated and possessed, and to judge according to the circuiu- 
atanccs of the age in which it emanated,. — if we would renounce partiality 
and AToid misinterpretation. Hence, Scblegel said : " No man has so 
deeply penetrated into the innermost spirit of Grecian art as WioGkelmann ; 
he Lrausfurmed himself completely into an ancient, and seemingly lived in 
bis own country, unmoved by its spirit and ioOuences."* 

Admitting all the faults of St. Mark's ; admitting that semi-barbaric 
character impressed upon it by the extravagant use of costly materials,— 
we must, at the same time, confess that to our eyes this very wildness and 
vxuberance caused much of the pleasing emotion we experienced. Wc 
tliought that its architectonic forms and ornameats (faulty as they arc 
often considered to be by many Rurdpeans) were extremely eflective ; 
■nd. although the boldest that the hand of man ever ventured lo employ, 
that they were as appropriate and significant to the intentions and pur- 
poses of St. Mark^s as could possibly be conceived. Long familiarity 
vrlth ita peculiarities only deepened this conviction. Long familiarity did 
nut make it look ordinary or tume. But long, frequent, and intense con- 
templation only developed its beauties, and manifested its deep symbolical 
fejgnificance. 

It is diOicult, if not Impossible, to do anytliing like justice to St. Mark's 
'with the pen ; oor is it intended to olTer a complete description ; — pictures 
and Jioramas can alone convey an adequate repre^nlation of its splen- 
door : to these we refer the reader, and we think that he will therein see a 
corroboration of our remarks— namely, that its architecture is in adrairnhle 
keeping with (be buildings which surround it; ami ihut its elfect, in its 
place and in relation to its scenery, is everything that could be desired, and 
tlie principal ornament and attraction of the great Square in which it is 
creoled. 

(To be continued,) 

* Lectures on t)raffiAUc Art and Literature. 



MUNICH IN 1847. 

Somewhat ettraordionry it undeniably is that no English artist or pub* 
liaber should have thought it worth while to give us any illustratioot of 
'the capital of Bavaria, for besides that no engravings of the kind— that is, 
%iews of the mudern, especidUy the recent structures at Munich, have been 
brought out in Germany, they would have a chance of being very much 
better executed here, there being in Germany itself no medium, apparently, 
between very expensive and large-sized works— coosf-qoently the very re- 
Terae of popular in price or shape, and the most paltry productions con- 
ceivtable — ihe very doggrel of the pencil, Munich, as it now presents it- 
•elfi baa be«n styled the Paradise of Architects, — perhaps somewhat in- 
correctly, at least as fur as English architects are concerned, since it most 
excite in Ihem sundry very unpalatable comparisons with not bufld ings 
alonei but the general system of archit(?ctural management here at home — 
that is, if what seems to be conducted upon no systematio scheme of ma- 
oagement at all, can so be termed. What has been achieved of late years 
at Munich with oomparatively limited means is almost incomprehensible to 
Englishmen ; but the great secret is, thai if the means have been limited, 
the intelligence and the will that directed them have been great and energe- 
tic. We, on the coittrary — but comparisons are odorous, as Mrs. Malaprnp 
aays, therefore, perhaps, we bad better drop Ibem altogether, and forego 
any allusions to royal taste aod royal sympathy with Art, here at home. 

Among ihe more recent and aa yet incomplete works at Munich is the 
** Wittelsbacher Palast,'' in a style partaking of our own later mediaera I 
architecture. The edifice is described aa a quadrangular pile with four 1 



octangular towers rising at its corners, and with a projecting pavilion in 
the centre of the principal facade. The whole is partly of a warm red and 
partly of a decidedly yellow tint, wherefore the building shows very forci- 
bly against a clear blue sky. Another building deeigned by the same 
architect (the late Professor Gartner) is the Neoe Friedbof or Cemetery, 
forming a quadrangular inclosure or Caropo Snnto, with forty-three urcbes 
on each of it* longer, and forty on each of its shorter sides, consequently 
nearly a square in its plan. All the arches are thirteen feet in width, 
semicircular, or, to speak accurately, something more, the curve being just 
returned below the chord, whereby a peculiarexpression nod lightness are 
imparted to the arches, which rest upon octangular pillars. In the spandrel 
surface between the arches is a medallion, aud the elevations are finished 
by a console cornice. Internally, these arcades or cloisters have rich 
open-work timber ceilings, aod their walls afford adequate spaces for both 
pictorial and sculpturesque decoration. How vastl) superior, we may re- 
mark, such a well disposed ensemble to tlie paltry higgledy-piggledy ap- 
pearance presented by our own modern cemeteries — that of Kensal Green 
especially, with its atrociously vulgar, not to call Ihem profane monuments, 
recording such worthies as Pill- Morrison, St, .lohn Long, and Du crow 
the equestrian — company in which no one would care to be buried, lest— 
the readers will supply the hiatus. 

Not the least important building of nil now in progress at Munich it Ibe 
Neue Pinakothek, which is intended for (he reception of productions io 
porcelain and glass-painting in the ground-Ooor rooms, and fur pictures by 
modern artists in ihe upper ones. This second Pinakothek, the architect 
of which is Professor Vuit, will not be so extensive an edifice as the first 
one, its length not exceeding &(i8 feet, while that of the other is 620. In 
regard to stylo aud general form, also the arrangemeol of its plan, it will 
be somewhat similar, but in the physiognomy of its principal facade will 
be almost unique ; it being intended to decorate the whole of that ils south- 
side, above Ihe ground-Ouor,with mural paitiliug. That surface, about 300 
feel in length, by 20 feet in height, will be divided longitudinally into cum- 
parlments, so as to form a series of historical compositions, the cartoons for 
which have been already prepared by Kaulbach. The entrance is in the 
east front, and beyond the vestibule will be a double staircase — that is, 
(wo ascents, one ou each side, conducting lo the upper floor, first into live 
spaciuuB exhibition rooms, with as many smaller ones on the south side, 
all of which will be lighted entirely from above. On the north side of the 
uiiildle suite of rooms, will be fourleen cabinets, each haviog a side light, 
and these will, of course, be accordingly appropriated lo pictures of 
cabinet size. On this floor the western end of the plan will be occupied 
by a single room upwards of OQ by 50 feet. It is intended etclusivtiy for 
the reception of a scries of landscapes by Roltinann, — a set of views io 
Greece, which be was commissioned lo paiul for the king. And (hat 
Rottmann's-Saal, as it is to be natned, will be so peculiar in character — sn 
unlike all other picture-galleries or exhibition roums, nt> to deserve here 
such an account as we can at prei^ent give of it. It %vill be divided by 
columns into twenty-four intercolumns or compartmeiils around its sides, 
and of those compartments — which, wc presume, will form distinct recesses, 
after (lie manner of those in the Glyptotbeca of the Colosseum h^re io 
Ixtudon, — twenty-three will be occupied by as nitiny landscapes; aud besides 
that such uniform architectural arrangement is altogether uncommon in a gal- 
lery of (he kind, the effect will be extraordinarily enhanced by the entirely 
novel mode of lighting adopted for it, — uue that will realise an idea which 
we out&ehes have ere now entertained. No light will be admitted directly 
into the centre space or room itself, but only upon the walls withiu Ihe 
coinparlroents, so thai while Ihe space in which the spectator stands will 
be in demijour, the light will be thrown upon the paiulings, each of which 
will be completely framed in, as a separate view, by (he two columns be- 
tween wbirb it will be seen, whereby a considerable degree of illusion can 
hardly fail to be produced. Here then is an idea that might be turned to 
excellent account for a Panorama, since it would undoubtedly be an im- 
provement were the '* platform" at such place of exhibitiau enclosed by 
columns or pillars of some kind supporting its roof. 

The Roltmann's Saal, and the five-rooms in the sooth-side of the build- 
ing, as also the cabinets on (he norlh-side, will be 2ti feet high, but the five 
rooms io the centre of the plan will be about 50 feet high lo the summit 
of their sky-lights, wherefore that portion ot Ihe structure will form a loflr 
mass towering above the rest of it. Besides what is going on in public 
works, a fresh field for their talent is now opening itself to Ihe Munich 
architects, several of whom, including Metzger, Biirklein, Brannmtihl, 
3Ioninger, and Kreuter, have erected various private mansions that de- 
lerve to be accouutod among the embelliahmenta of the Bavarian capitaL 
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Would that we could look to Sir EJv? ard Lytton Bulvrcr ind fome of tba 
olher Englinh visitorR wliu tre now there, for Ibeir brioging lionie with 
tbeai a lilUe of the cordial love of arcbilectare wliicb Ibere prevails. 



THE BRITISH MUSEUM. 
No. IV. 

The collectioa of Greek and Roman domestic anliqaities in wLat is 
called the Bronxe Room, is at prescot in confusion and onUbelled, so that 
the examination is not very easy. 

Such a collection is particularly useful to the student, as it enables hini 
lo get better ideas of the domestic life of the Greeks and Homans than he 
can from books and artistic works, and to correct his ideas as to their state 
uf social advancement. The progress of the fine arts and of the mechanic 
arts is not necessarily correspondent ; and we may find a people producing 
(he most beautiful sculpture and painting who want common comforts, or 
another whose painting is barbarous, but wbo»e domestic arts are well 
cultivated, as for instance in the caseof the Chinese. While the Athenians 
made a great stride in sculpture between tlie time of the Egiou marbles 
and of Phidias, it may be taken for granted that the progress of the useful 
•ria was not so great. The invention of a new machine would have been 
needful lo effect any great change. While we look to the cultivation of 
the fine arts, as having an equivalent etiect on the manners of the people 
and in the advancement of artistic manufactures, it is evidently unequal to 
the production of mechanic skill ; and we must be careful nut to rel; too 
much upon artistic instruction, nor to push it loo far. The existeoee in a 
country of a general and refined taste is not inconfislent with the promo- 
tion uf mechanical pursuits, and is favourable to tliem, but we must nut try 
to give an artistic bias in education. At present our people get a good 
mechanical training, which makes them the best workmen in the world, 
and in trying to do more we must not lose this. 

One reason why the flourishing state of the fine arts is no index of the 
slate of the mechanical arts is. that the former are cbieflf baDdmaids to 
wealth, and are employed either by a rich state, or by a few rich men, and 
are little enjoyed by the people individually^ While the Athenians were 
rataing the Parthenon and pouring oat upon it all the riches of art, they 
themselvefl were living in wretched huts, which had no share in the largess. 
Witile the bead men of Rome were filling their palaces with the greatest 
worlu of old and new art, the people were as ill-lodged as when Romulus 
and Remus began the town. The mechanical arts cannot, however, be 
pursued without all getting a share in their works. Sawed limber and 
wrought iron were luxuries among the ancients ; when towns were taken 
by the Greeks, the planks and beams, Ibe binges and the nails, were car- 
ried off aa the worthiest part of the plunder, but as the stock got bigger 
all olasaes were able to get a share. The husbandman willingly gave food 
for a plough, an axe, a bolt, a kettle, or a pan ; but he would unwill- 
ingly have given food for a carving or u painting, from which be could 
have got nothing back. The fine arts became the servants of the rich, the 
mechanical arts the servants of the poor. 

The fine arts are but one page in the history of civilization; the Egyp- 
tians could raise pyramids, the Russians have built a city of palaces, and 
have filled them wtth the choicest works of the west ; but as in the former 
the people were wretched serfs, so they are in the latter. The stale of the 
mechanical nrts niid their employment by all classes is a far better index 
of the condition of the people. Where the mechanical arts are degraded, 
as among the Romans, a slave-class mu^t exi&l, and the free-class must be 
l^aupers, for idleness will do its work on ail. In Ireland, if we have not 
slavery io the name uf the law, yet slavery and pauperism are the lot of 
rhe people, and neglect of the roecbantcal arts may be reckoned among the 
ooncorriu),; causes. M'liere so many hundreds of thousands of beggars are 
fed by the puoper-people, carpenters, smiths, quarrymen, masons, brick- 
makers, potters, bricklayers, and weavers might be as well fed. The Eng- 
lish beggar-class are the band-loom weavers, the lace makers, and straw 
plaitera : those kept at the common charge break stones, grind bones, 
pick oakum, make and mend the roads. In Ireland the beggar-clofs do 
iiulhing to keep up the commuu stock. 

80 far as words go, freedom and the fine arts may be spoken of in wider 
teriua at Athens ur at Coriulb, thio in Luodao or in New York; but to 



judge we want something better than words. When we look at the haodi. 
work of the Egyptians, Greeks, or Romans, although we may acknowledge 
io some things very fair workmanship, yet on the whole we cannot but 
fee) that the people conld not have had the same comfort, and therefore not 
Ibe same health and length of life aa ourselves. The bearing upon the mau 
is the measure of civilization, words do not give it. There is the t^ame air, 
the same soil, and the same law in Ireland, as in England ; and yet the 
former is as well known for its beggary, as the latter for its wealth. 

The reader of Thucydides, of Livy, and uf Tacitus, may Gnd in a hiag* 
or a staple, a great commentary on the text of his author. He may see 
bow painfully and how clumsily the commonest hardware was wrought, 
and he muy lenra with what toil, with what time, and wiih what coal an 
army or a fleet was Otted up, and how great was the wreck when it was 
lost. It was shameful to lose a shield, because it took more to buy a shield 
Iban a man; the warrior who lost his armour, lost, like a knight of the 
middle ages, what it would take many rich fields to buy again. A part of 
such spoil was hallowed in the temples, an otfering as rich as gold and 
silver. With us gold and brass are not linked together, fur they are as 
the top and the bottom wide apart ; with Homer, gold, bronze, silver and 
tin rank as costly metals, for the workmanship of all beiiig alike, the dis- 
proportion of the price of the material was less. To burn the town was lo 
ruin the commonwealth which held it, for Ibe mason's and carpenter's tools 
were costly, the work was slow, and an unsheltered people could not raise 
another town. Heoce we find towns, ouce powerful and thickly peopled, 
which never rose from the wreck which had been made of them ; and others 
were only able to do so because the walls were readily patched up, or be- 
cause the foe had gone away by sea. It is for such reason Chat we bave 
Cyclopean cities left to ui ai relics, wbicli bail been ruined in remola 
ages. 

The best beginning for a sound knowledge of history and the progress of 
civilization is to be laid down by carefully reading the works of Homer and 
Hesiod ; not the smoothed down Louis Quatorze Iliad of Pope, but the 
rough and rugged originals. From their works we get a knowledge of a 
people, afterwards highly polished, who beginning as wild robbers wen 
then going through the first steps towards civilization. Not merely are the 
manners drawn, but the houses, the fields, the tools. We see the king, tlie 
warrior, the priest, the soothsayer, the husbandman, the brass-smiib, the 
potter, the housewife, the Phoenician trader, and the sea-rover ; but we see 
moreoner the rough tillage of the field, the early seeds of art, the beginning 
uf wealth. We have a lively painting of the dawn of civilization, such as 
Cook saw it in Tabiti or Hawaii. lu the British Museum we have the 
tools of the Maori and the paper-cloth of the Tahitian ; but we have Iik«-< 
wise such weapons and lucb ornaments aa ihe PhocnicJan merchant sold to 
the Homeric-Greeks. Those who well study the Iliad, acknowledge a 
truthfulness in its drawings, which is Ihe best seal of its antiquity, an anti- 
quity not forged by Pisistratus, or in any later times. Those may who 
like believe there never was a Homer, or that there were many, but that 
the Iliad is a work of the time it holds forth to be, no well-thinking man 
will deny. To be able to fee! this it is not enough to read the test — it is 
useless to read the Byzantine commentators or the scholastic commentators 
of these later times : what we bave to study is tlie remains of ancient art 
and Ibe relics of modem discovery, and nut less those written records we 
have of those who, In our own day, have been eye-witnesses of all ifae 
phases of civilization. 

The tump uf iron M'hicb Achilles gave as a prize in the death-games of 
his friend, would be of little worth nuw, though the giver boasted of It at 
enough to <iod all Ihe iron a husbandmuu might want in a long life. In 
the Museum we have spike naiU, so highly thought of, that they are 
BluQiped by the maker ; some with writing at a great lengtii. A broote 
Iripoil vase or brass kettle given by Ihe same hero, rui:ied the mirth of Vol- 
taire. Such vessels in the Museum show that with the rough tools of Ihe 
workmen they must have been made with great labour. We must not louk 
through the spectacles of a Voltaire, neither is there any reason why me 
should read with less interest what Homer has sung of king Agamem- 
non or Achilles, than what Cook has written of king Terreoboo or of Omm. 
In the latter case we have the record not a century old, in the furmer • 
quarter of a hundred centuries old ; yet both are equally fresh, Uulhful, and 
pleasing lo a healthy mind. 

To understand the state of handicrafts among the Greeks and Romao* , 
is to understand itte political and social condition of the middle ages, and 
of those nations which in the present day are most behindhand. In the 
overflowing uf uur material wealth we are not ready to coouei>e bow mack 
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tha eomnooett iosUtotion* among ounelres are hindered in their progresB 
•oKMig people less fsToured. The wisdom of those missionaries who teach 
their people the arts of life first, and religion afterwards, is approTed bj 
the evidence of experience. When a great change has been made in the 
social condition, habits and thoughts of a people by material improvements, 
they are prepared to receive a great religious change. The old French 
lady who saw a balloon rise in the air for the first time, sorrowed that she 
ahoald die before the art of living for ever would be found out. It is the 
nature of the human mind when struck by one wonder, to look out for 
others, and to give trust to the powers of him who has created the wonder. 
It has, however, been well observed that the Christian missionary in the 
Pacific, beginning in the wrong way, shakes the faith of the islanders in 
their old worship, without giving them faith in a new worship. A Dsdalos, 
a Ceerops, or a Cadmus, who taught the Greeks a new art, might give 
Ihem a new belief, or even teach them to worship himself. Among a rough 
people, little better than wild men in a wilderness, the clever workman be* 
came a lawgiver and a god; the use of a saw, the forging of a breast-plate, 
the weaving of a sail, were means of wealth and power where all others 
were without skill. 

When robbers overran the land and sea, a well hammered helmet, breast- 
plate, and spear, were among the best goods of every man ; the king and 
the warrior were stronger in their armour than their courage ; they trusted 
more to the dread they raised in their ill-armed foeman, more to the boast 
of power than the thrust of the sword. When one of Homer's kings fights 
among the crowd he slays his many, but when Itiog meets king the war 
becomes a war of words ; Hector and Achilles strive which can outboast 
and frighten the other, and they only meet hand to hand when they cannot 
help it. The deeds in the Iliad do not come up to the words, and fall far 
abort of our measure of heroism, but they are quite in keeping, and Homer 
is none the less a true painter of men and manners. 

In Case 45 are several helmets, some of which are Greek, made to cover 
the face, with a nose-piece and slits for the eyes. These are made in one 
piece without joint, and some of them seem to be cast. The metal is 
bronse, and the workmanship is good. A phalanx so well armed and 
thoroughly trained must have formed a powerful force, well able to achieve 
the battles of Alexander. The work is among the best there is, and it 
hardly seems as if the light bronze swords could break through the thick> 
neu. This gives a reason why the soldiery trusted to the heavy spear 
and Javelin. One of the helmets has a sheath to hold a nodding crest, and 
others are slightly ornamented. When polished these helmets must have 
■hone brightly in the battle-field, as the poet tells us. There would be no 
barm in polishing one to show the efiiect. 

Id No. 46 are two helmets and a shield, very richly embossed. They 
might stand in the Tower Museum without being outdone by the finest 
Milanese workmanship. 

In Nos. 42 and 43 are spear-heads, maces, swords, daggers, knives, and 
arrowheads. From the confusion, it is impossible to separate Greek work 
from Roman, — though this is not of so much moment, as whatever the 
Greeks could do the Romans had the advantage of. Rome had all the 
resources of Egyptian and Greek skill ; yet how far was it behind the 
Boom of these days. 

In No. 46 are Roman weights, mostly of a solid bell-shape, with a ring 
or handle at the top. Some of them are large. There is nothing notice- 
able in them. There are likewise scales of two kinds, the scalebeam and 
the pair of scales. The workmanship is good. The remains of Pompeii 
show that the Romnn tradesmen were as well supplird with scales and 
weights as onra. The Roman weights have enabled antiquaries to ascer- 
tain the Roman pound, which is the original of the modern system of 
weights. Here are some lar^te adze-heads of fair work. 

A tripod stand of bronze, in No. 49, is a large and good piece of brass 
work. It is 2} feet high. Another is about 2 feet high, and of smaller 
proportions. 

The high tripod stand in No. 50, is a light and pretty design. A frame 
teste on three sphynxes, each upheld by a caryatid, ending in Uie curved 
leg. 

The chandelier in No. 51, is a large piece of w<irk. It is for twelve 
lights, made to hang up in a hall or large room. The trimming of such 
lights most have been very troublesome. A houk, jointed on to a staple 
made to fix in a wall, is a good piece of smith's work. The joint is well 
made. Lamps were hung up against walls by such hooks. 



In N<M. 62 and Si are candelabra and stands. Some of these standi 
end in hooks, and are made to hold lamps, sauce ladles, &c. Tliey may 
be called Roman ipergna. 

In Nos. 64 and 55 are candelabra with fiat tops, some 4 or 6 feet high, 
made to stand on the ground ; and others a foot high or so, to stand on the 
table. The small earthenware and bronze lamps were put on the top of 
these candelabra. The lamp of the well-known shape, turned in our 
potteries into a milk jug, could be carried about in the hand, or be nsed 
on a candelabrum upon a table, for reading. For carrying about, they 
are much more convenient than our candlesticks or oil-lamps, which are 
cumbersome. Unlets, however, there were some catch ou the tup of the 
candelabrum, to hold the lamp, there must have been fear of its being 
upset The short candelabrum and lamp are elegant, and might be imi- 
Uted. 

The bronse lamps are in Nos. 66 and 57, the earthenware lamps in the 
middle of the room. The bronze lamps are many of them well finished 
Some of them have lamps by which they can be hung up, either in the 
middle of a room or on a hook against a wall. The latter seems to have 
been preferred, as Roman walls were better than roofs. Many of the 
lamps are table lamps, made to stand flat or on a candelabrum. In these 
cases are two chandeliers or lamps with eight lights, and one with seven 
lights. With these chandeliers of seven, eight, and twelve lights, the 
Romans had full means of lighting large rooms. 

The most noticeable article in No. 58 is a bronze cullender or strainer, 
of seven inches diameter, very well finished, and with the holes cleanly 
drilled. 

No. 69 contains some large copper kettles and basins, some of which 
are two feet across. Here are many bronze handles, some of handsome 
design : two of them have a man's head and a woman's head, beautifully 
chased. A swinging handle is deveriy wrought. There are some imall 
tripod stands, well finished. 

In No. 60 are several saucepans of a modern shape, some finished by 
turning, and some by the hammer. The smith's work is generally not well 
finished unless turned. This seems to be for want of good files. Where 
the surface is ornamental the fault is not seen ; but a plain surface com- 
monly looks clumsy, like Chinese work. 

There are likewise bronze stewpans and fryingpans with handles in 
No. 01 : also pots. 

In Nos. 62, 6S, and 64, are bronze jugs of various sizes ; some of these 
are engraved, and some ornamented in relief. There are many 18 inches 
high ; some neatly finished, but mostly rough. They are not equal to the 
pottery. Although the saucepans in No. 60 are finished inside by turning, 
the lathe does not seem to have been used to the outsides of the jugs ; yet 
it seems quite as easy to have made a chuck for one as the other, and the 
Roman lathes could take a large and heavy article. 

There is some ornamental chainwork in No. 80, much of which is ela- 
borate, but seldom well finished. A large piece of double-linked cable 
chain, of a watchguard size, is the best. There is likewise a square 
chain, seemingly plaited with wire. Some of the lamp chain, in Nos. 66 
and 67, is also very good. There is not much fancy in the patterns of 
chainwork. A favourite pattern is a piece laid irary, with a round coil at 
each end, the wave* being linked to the corresponding parts of other pieces. 
This makes a fiat chain, used for belts and other purposes. In this case 
is the rowel of a spur, rather large, but a very good piece of workman- 
ship. 

The case No. 98 contains mixed Greek and Roman articles: some of 
the former from the tomb of a warrior at Athens. There are knncklebonei 
or astragals of various sizes, in glass, metal, and irou, for playing the 
favourite game of the ancients. There are counters and medals of ivory 
and bone, but the engraving and finish are not good, except in some of the 
plain turned ones. The assortment of dice is numerous ; they are of 
glass, metal, wood, and stone ; a variety with the corners cut ofi", and one 
set with pentagonal faces. Some of these are very large. In this case 
are likewise couulers and ornaments of cut glass. The glass is clear, 
well and sharply cut. 

In Nos. 09 and 100, the articles are likewise Greek and Roman mixed. 
Here are bone spoons, like common salt-spoons. Bodkins, needles, pins, 
and hair-pins of ivory and bone, and likewise of metal, are numerous. 
The eyetf of the bodkins and needles are long and well cut, but otherwise 
they are nut neatly finished. 1'he smallest needle is two inches long, and 
thicker than a darning needle. In metal needles, the eye seems to be 
made by splitting the head and then welding the ends together, so as to 
leave a slit for the eye. It seems likely that finer needles were made, bat 

4j* 



348 



THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 



tbej mast have beeo rery dear. They were perhaps made in a soft stale. 
In this case are sruaU jugs, phials, ami VAsea of coloured giacs, made for 
toilet use. Likewise earthenware imitutiouB, painted or enamelled. The 
pattern is chielly a wavy line, each line of a diU'ereot colonr. Oue phial 
is to bti Doliced an inch lung, but thick, and of a brown cutciur with white 
streaks. It is a very pretty toy. The glass blowing and cutting are good, 
but do not seem to have been carried out on such a large scale as aoioog 
the moderns. The specimens io Case 4U, found in England, are very 
good. 

The case No. 93, gives some trery interestiog specimens of Greek wood 
work, a lyre and two flutes from a tomb at Athens. Each flute has a 
mouth bole and four finger holes. One flute is of a single piece, about a 
faotlooR, and the thickness of a piccolo llule ; the other is rather longer. 
The outside is smoultily turued, and the holes are cleazily bored, seem- 
ingly with an auger of the same size. The tyre is much broken. 

The contents of Cue 80 are mostly Greek. 1'bey are small bullae or 
balls of glass and stone, chiefly blue. There arc some booe bwlkins, large 
but well floisbed. 

Io No. 104 are small metal ladles, scoops, spoons, and spatulae. Here 
•re also a small pair of piocers or tweezers, jointed like scissors, and a 
fish-hook. 

Io No. 105 ar« several pairs of compasses ; among them a small pair of 
carpenter's compasses, four iuches long ; a pair eight inches li/og, with 
jointed legs ; and a pair of double compasses. These instruments are not 
so well Gni&bed as ia these days, but the joints and workmanship are 
good. A large assortment of Itumaa stamps and brands ia of various 
goodness; some rery neatly cut. Here are some spike naifs, well forged. 
The staples are good. The hinges are among the most interesting speci- 
meos of Soman smith's work. Some are as well iinished as cnu be de- 
sired, particularly a Urge and heavy pair made with a double joint. 
There are some strong door sockets. 

Id No. luti are locks and keys. The keys are very clumsy. 

No. 118 conlaius a variety of signet rings, some with atoues set. These 
are mostly common things, not equal to the jewellery uf gold and silver in 
other cases. A chain or necklace, enamelled gold and blue, Is oue uf the 
neatest pieces of work in the whole colteLtiun, Every piece is of tbe 
same pattern, aod well linked together. 

Tha assortment of buckles is targe. They of ail shapes aod sises 

square, oblong, round, oval, and borse-shoc among others i some few or> 
iiemented, one with two rams' heads. Many are embossed, but badly. A 
ring buckle, uf the size of a sluUiug, is aeally wrought. The tongue of 




» 
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the buckle is often made of a bit of wire, with the head twisted rouod. 
The riveliing is often clomsy. There are buckles made to sew on ; one 
like a good stock buckle. There are many brooches with a spring calch j, 
some very largo and clumsy, us if made by common smiths. 1 

The collection of metallic mirrorii and mirror'casea fills several cases. 
The mirrors are from three to eight inches diameter, and cleanly turned. 
It is a pity that some of them are not injlished, to show the use of them, 
for most uf them are dull and rusty enough now. All the mirrors are mada 
with a handle to hold by, so thai some look like fryingpana. Some bav« 
their faces and cases engraved, snuiclimes done in the lathe and sometime* 
»vilh the graver. The cases are often beautifully embossed or engraved, 
though some are very common. In No. 71 ii a mirror-case of bronzt] 
found at Toscanella. It is nine iuches across, atid delicately chased iu 
very high relief. Two women are sitling opposite Io each other. They 
arc dressed like Pallas Athene, with a Mclnsa's head aud snakes on tb« 
breastplate, and a soake on the shield. This case ia much damaged. 
Another case, also found at Toscanella, is five inches across. The subject fl 
is Bacchus and Ariadne. Both are naked, Ariadne with her back lunud ^ 
clasping Bacchus round the neck. Ha holds in his left hand a large wine 
jar. A panther is behiml hitu. There are several cases engraved in the 
style of the vases, some with Etruscan countenances. The engraving is 
mostly a bad attempt at anatomical drawing. In No. 75 all ihe engraved 
cases show had drawing. Here is oue mirror-case seemingly cast, which 
is a piece of beautiful workmanship. It represents Hercules and Oia- 
phale, ia the early Greek style. The drapery aud details are highly 
finished. 

In No. 90 are mirrors from Athens and Ithaca, alt of them small. 

The above remarks, though they embrace only au imperfect view of ihmi 
collections in the Museum, may slili give some idea of ancieut workmaa.] 
ship. It will be seen luat they were acquainted with Uammeriug, forging,. 
turning, filing, casting, boring, drilling, rivetUiig, polishing, tempering,' 
die-sinking, gla-^s blowing and cutting, and enamelling, to m»ny uf tbci 
they had made mnch progress. It is imposstble to avoid rellecting bovrj 
much the work of the ancients was limited by their want of power. The 
difference is great between tbe mechanical resources of the Uomaos and 
what the steam-enjiiue has done for us in the forge-hammer, the saw, tbe 
boring, the planing, aud the rivettiog machines. We cannot, however, 
help admiring bow much they did with small meaus. 

(Tq be continued.) 



STONE BRIDGE OVER THE RIVER MEUSE FOR THE NAMUR ANfD LIEGE RAILWAY. 




.fl^vGL. 



Tl»c ftlmve engraving is the centre arch of a handsome stone bridge now 
in coufse of heing constructed on the Namur and Liege Railway, over the 
River Meu«e, in France, from the design, of Georgo Rennie. Eiq. The 
bridge coiuuti of fire arches, 82 feet ipan, with a rise of 10 feet ; the picri 



are 8 feet thick at top and 11 feet at bottom, and 24 feet high from the top 
of the footings to the springing of the arch. The ro.dwsy i, 26 feet wide 
to the out»ide of parspcti, and wiU carry two pain of rails. 
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THE GOVERNMENT AND THE RAILWAYS. 

Not a month passes bat we are nrged to take notice of the onfair way 
in which civil engineers are treated by the government, in the preference 
given to military engineers in civil employments. We have professed 
oftea enough our esteem and regard for our military brethren in their 
military capacity ; but we cannot withhold our belief that they are not the 
beat fitted for civil ofiice. Whether we go by theory or whether by facts, 
we co>ne to the same end, — that as civil engineers the military have not 
■hone, neither are they likely to do so. 

We may lie told that the Royal Engineers have the guarantee of a good 
collegiate education — nay, further, that they are the picked men of a large 
body of students, of whom the least endowed are left for the Royal Artil* 
lery. This may se^m a guarantee of qualifications, as against a profession, 
that of the civil engineer, which is an open one and subject to no exami- 
nation. It is tolerably certain that there are very many civil enginerrs far 
below members of the Royal Engineers in knowledge ; — but here we come 
to a itop, because we do not get the converse of this proposition. We 
have no hesitation in saying— nay, in laying down a challenge, that the 
body of civil engineers has exhibited a much greater degree of knowledge 
and of talent than that of the Royal Engineers. A preliminary examina> 
tioD might keep out many men of inferior attainment ; but with the civil 
engineers it would have this disadvantage, that it would keep out many 
men of superior attainment. Being an open profession, civil engineering 
is always receiving the accession of large numbem of men, whose general 
proficiency and abilities make them valuable associates ; but who might 
be either unable or unwilling to pass a schoolboy examination. These 
recruits include many men of middle age, or of mature age, who have 
already gained reputation in their previous career, and who bring it for 
the enhancement of their new profession. If others, either from sheer 
impadence or from an over-estimate of their own qualifications, likewise 
dub themselves civil engineers, it does not mutter; for neither will profes- 
sional men give them countenance, nor the public give them employment. 
This is the real censorship of the engineering prufession, and it is one much 
better than a scholastic examination, which at the best can be got through 
by a short grinding, and the matter of which is, in all likelihood, forgotten 
ererafter. 

Subject civil engineers to a preliminary examination, as many in their 
zeal have proposed, and what must be the consequence ? We should lose 
all those men who are most valuable, and on whom we most pride our- 
selves. We shall first exclude those most practical men, who begin their 
career as mechanics, and who so often rise to the highest distinction. The 
workshop will at once be closed as a nursery for engineering. We shall 
likewise lose those who being engaged in mining, in draining, in ship- 
building, and in factories, have enlarged their sphere of operations by 
enlarging their experience. We should lose all those men of active mind, 
whose inventive genius is our great glory. We might, perhaps, keep 
those who have begun as mathematicians ; but, in keeping one branch of 
science, we should lose all others. We need not begin a list of those who, 
if a system of examination had been adopted, would now be lost to the 
profession : the acquaintance of every one will furnish him with a long list, 
andj there would be more difficulty in deciding who would remain, than in 
deciding who would be struck out. What the engineering profession 
would be under such circumstances we leave the public to imagine ; but 
we believe it would be filtered of its knowledge, its talent, and its repnta. 
tion. All this would be done needlessly, because the exclusion of those 
who cannot or will not pass the scholastic examination, comes to this — it 
excludes persons not incompetent for the exercise of their profession, and 
who in the pursuit of it acquire, if they have not already done so, all such 
scholastic knowledge as is necessary for them, in the same way that they 
acquire so much other knowledge, which can never be made the subject of 
scholastic education or examination. 

On whatever point, except that of military engineering, on which the 
Royal Engineers can challenge their brethren the civilians, the latter can 
eutmatch them. The mathemntical sieve through which the Royal Kngi- 
aeera have to pass, has not been very successful in making great mathema- 
Uciana or philosophers ; and if it came to a contest on this point, we can 
supply the military with plenty of champions well able to contend with 
them. Messrs. George Rennie, Eaton Hoilgkinson, Juhn Scott Russell, 
Hubert Stephenson, Isambard Brunei, George Parker Bidder, Wyndbam 
Harding, and Joseph Samnda, are well able to compete as philosophers or 
nathematieians ; and here we have only put down such names as most 
TCadily occarred to' ss, without taking the trouble to choose the most 



proficient, or even to put down all those who are well deserving of being 
named in such an enumeration. 

If attainments are to be known and shown by their exercise, an advocate 
for the Royal Engineers would have little to show for them. The civil 
engineers have been greater contributors to the cause of science, as much 
as they have been greater contributors to professional literature. The 
works on professional subjects by officers of the Royal Engineers, who 
have the beat means, are few ; and even the volaroe of " Transactions of 
the Corps of Royal Engineers" is eked out by civil contributions. 

The examination is no guarantee of the superiority of the Royal Engi- 
neers, for it is no guarantee against mediocrity in that body. If the prac- 
tice of their profession be a claim of the Royal Engineers as against civii 
engineers, we ask what are their works? We know what civil engineers 
have done ; bat neither the public nor ourselves know what the Royal 
Engineers have done, unless it be the Rideau Canal, which cannot be 
considered as the roost flattering testimonial of success. We can show too 
that their recent career in connexion with the Board of Trade has not been 
such as to raise them in the eyes of the public. 

Before saying more on this latter point, we are tempted to enquire on 
what grounds military engineers should be at all employed in a civil capa- 
city. We know of no reason why civil engineers should not be so 
employed. When the two bodies are considered in connexion, all impar- 
tial persons will acknowledge that civil engineers are far superior in 
knowledge, talent, and reputation, as much as in the works they have 
executed. Indeed, nothing can be said in favour of the military engineers. 
The government, however, have tried civil engineers, and have not found 
them wanting. If our dockyards are examined, we shall vainly seek for 
proofs of the capacity of the military engineers. The works and ma- 
chinery, on the other band, give ample proof of skill and ingenuity other 
than military. Whether breakwater or block machine, whether steam 
engine or lathe — whatever is best, whatever is cleverest, is by other hands 
than those of the military. 

When civil engineers are sent on missions of enquiry by the government, 
we are sure they have not been behind their military brethren. No one, 
we bflieve, will deny that Mr. James Walker, Mr. William Cubitt, and 
Mr. Hodges have proved quite as good commissioners as Sir Charles 
Pasley, Sir Frederick Smith, and Captain Coddington ; although the latter 
have rarely acted out of harness, or without Mr. Airy, Professor Barlow, 
Mr. Amsinck, or somebody else, being attached to them, to help them 
through their work. 

Why a military engineer should be employed at all in a civil capacity 
we cannot comprehend : the public never think of so employing them until 
they have had a good civil training ; and we know of no reason why the 
government should do so. We cannot believe that it is on the ground of 
cheapness, for we do not consider the Royal Engineers as cheap— we 
think they are a heavy drag on the country. At any rate, the government 
does not always find civil engineers so dear, inasmuch as they are able 
sometimes to employ them. When Royal Engineers are employed as 
railway commissioners, or for other civil purposes, they are paid salaries, 
but which do not represent the burthen on the nation. There is the cost of 
their education, of their training as juniors, of their sick-pay, half-pay, 
retiring pensions, and widows' pensions, besides the cost of colleges, 
booses, barracks, and many other items of considerable expense, the mode 
of charging which cannot be readily ascertained. Taken altogether, the 
Royal Engineers are a very expensive body, while the outlay, insteatl of 
going, as in the case of civil engineering, to reward talent, goes only to 
foster mediocrity. Stephenson and Jack Noakes, Brunei and Tom Styles, 
are put on a par under the system of military engineering ; and the Royal 
Engineers are more to be praised for such abilities as they have shown 
under such an unfavourable regime, than blamed for their inferiority. 
This, however, is only so far as it concerns themselves, for it does not 
acquit the government of blame in employing them on occasions when 
they can avail themselves of the superior services of civilians. We believe 
no one out of a government office deludes himself with the belief that the 
employment of General Pasley was any financial benefit to the country ; 
it was only an encouragement of a system under which men of ability, or 
of no ability, are brought up to be made Inspectors-General of Railways, 
and then shelved off on half-pay, at length to be pensioned olF. Whenever 
Sir Charles Pasley or Sir Frederick Smith is paid one thousand a-year, it 
must be always worth while to pay a competent civilian two thousand 
a-year, for money would thereby be saved. 

At whatever class of works we look — railways, canals, harboars, docks, 
or bridges ; at whatever class of machinery, we find all construdBd by 
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civil engineer*— no one claas claimed by miliUry eagioMrs, and no one 
great work which bears their name. Assuredl;, therefore, the standard of 
qualifioatioQ beloa^iaK tu tbe Royal Engloeera canaot be a material one; 
vte have »hown that it cannot be on their scientific or literary attaiumuula ; 
and we do not know, in fact, upon what it rests. 

Tbe employment of military men in ciril aflkirs i« asnally held lo be 
ill advised, because from Uicir training they are mot suited for such pnr- 
■uitH. From the peculiar aature of their emiploymeot and asaociatJaoB, 
they do not acquire business habits or ideas, aad we have always esteemed 
it unfortunate when they were placed in ciril poaitioiu, because they have 
been utterly unable to respond to tbe call made upon them. The rcmovnl 
of Miyor-Geoeral Pasley frnra the office of Inspector-General of Hail- 
way&, is one objected to by himself, and oa which he has pursued the 
eilraordinary course of appealing to the public. It shows thai there is ao 
sympathy between hiiu and the government. The employraeot of military 
ea^ioeers brings them in romparisun with their civil brethren, who are 
particularly well trained in matters of busioess, and who hold their grouod 
among the acntest roen of business in the conolry. The most important 
and contplicaled all's ire are left to the negotiation or arbitralioa of Mr. 
Robert Stephenson, M.P., Mr. Brnoet, or Mr. Locke, M.F., by captlalisls 
fully capable of appreciating their prnctical abilities. It will be found 
that ihe engineers hHv e taken as great a part as any ctasi isi the organiza- 
tion and development of the railway system and ita udminlstratioQ. 

80 far from exhibiting any such public proof of their capacity, military 
men are well known to be unfitted Tor the andersttindiag of business mat- 
ters. A lad is taken from school, sent to Woolwich, gela a commission^ is 
employed at home or in the colonies, and at length is made a railway 
inspector, without knowing as much of busioess as any young man in the 
city of London. He can give orders to sergeants and corporals, build 
barracks in places where he has it all hiit own way ; but as to any usefal 
iotercourse with society, it is perfeclly out of the question. He has not, 
in most cases, that associalion with professional ami practical men, which 
might put him in the way of acquiring a proper degree of professional 
experience. A pupil tu Mr. Stephenson's oltice knows very much more. 

U would be very hard for the Board of Trade to furnish the public with 
any sufTicieut justiticalioD fur apputoting aged or middle-aged gentlemeo, 
tricked out in blue, gold, and scarlet, as inspectors of railways, of which 
the inspectors know nothing. It may very well happen that an oOicer, 
who has spent his time in New Zealand, or the Isle of Ascensioo, or in 
Ihe bnokwoods of Canada, building barracks and convict jails, may be 
perfectly guiltless of knowing what a railway is; and it ia no reflection 
upon tlie unfurtunale individual who is made a railway inspector, that he 
should know nolbiag about ihem. Major-General Pasley has tbe rare 
merit umong military engineers of having written on several professioaal 
•iibjects ; but no one ever thought of his knowing anything of railways 
until he nna brought forward to be the arbiter between Stephenson, Brunei, 
Locke, and Cubilt, as Inspector-General of Ruilways. Geoeral Pasley 
ooald scarcely refuse accepting tbe appointment, though it put him in the 
▼ery painful position of interfering with the master-minds of the world in 
matters of which he knew nothing at all. This positioo must have been 
one very painful to Sir Charles Pasley'a feelings, and every one will sym- 
pathise with him, for his own meritaandhis geotlemauly conduct have 
secured for him much good wilL The governraeut cannot, however, be 
pardoned for putting him in a false position. The same is tu said of tbe 
other gentlemen, who were similarly ill-used. 

The appoiutment of raw soldiers to inspect railways made engineers 
and directors familiar with their ignorance and incompetency. As they 
did unt understand anything about railways, they bad to be taught. Some 
of them were conscious of their ignorance, very willing to learn, and taking 
much trouble to ieara ; others, in the supercilious arrogance and self-conceit 
engendered in the aimoaphereof a barrack-ro»m,have rendered themselves 
ridiculous by the exhibition of their ignorance on points uf which Ibey 
■apposed themselves well informed. How many of our readers have been 
witnesses of their follies, and ligvcs laughed at the presumptuous incapacity 
of the Mentors set over thetn by government 1 Not even an engine-driver 
esD be brought to bold a favourable opinion of men, of whose emptiness be 
is well aware. The visit of a government iuspector ia a joke, which no- 
thing but tbe prudence or good sense of the railway authorities prcveuts 
from being made sensible in a manner very uodiuaified. The public, 
too, and the public press want faith in government iuspeclwrs, and the 
Timci and PHncli, the two luagnatei of Ibe pen, have held them ap to well- 
deserved ridicule. 

Tbe oSioers of tbe Royal Engineers, and other parties employed by go- 



vernmeDt for railway purposes, use the employment for thc^ir own con* 
venience ; and if they happen to learn anything, turn their knowledge to 
account by going into tbe service of the railway companies. So long at 
they are worth outhing, the government is at tbe cost of keeping them, and 
has to pay for their blundering out of the public parse, and to eocouoler 
the ridicule of their incompetency j bat when the officers are worth any* 
thing, they sell their knowledge in the best market. 

Anything so on satisfactory as the position of the railway officers of tbe 
Board of Trade, and their relations with railway companies, can scarcely be 
imagined. Some needy son of patronage, who ha» scraped throagh bis 
examination at Woolwich, and wbo is always more of a dandy than a gen- 
tleman, and more of a schoolboy than an engineer, gets into tbe railway 
department. He is dependent upon the chairmen, secretaries, sapeno^fl 
tendents, and engineers not to expose his ignorance, and to give bim ths B 
information he wants. He gets very sociable in his intercourse, and very ' 
familiar — for many of his associates are much better gentlemen than him- 
self, and oooe ii ready to give way to assumptions of barrack superiority., 
On being brought in contact with tbe world, free from the hallociuaiioas 
of mess pomp and self-conceit, he Gods out his own true position, apart 
from his butterfly tivery, that he is a nobody, and rather a poor one. He 
wntitfl the means to keep up his own dandyism and his wife's millinery, 
and he wants places for his sons and portions for bis daughters. Tbe 
ambition to live a useful life comes upon himi, and he cannot resist the 
temptalioQ of asking for the first railway appointment which comes ia his 
way. 

Some very hoooumble men may do their best to withstand cormpt U' 
tien ; but at any rate the government oflicer is placed in a false pocitioi 
and cunnot giie satisfaclion to his employers. Some, it may be, gii 
way to positive corruption — nay, suggest aad carry it out ; and at any rale, 
those who do not give way lie open to the imputation of it. The events of 
IHAj, and tbe parliamentary discussions on the cuuduct of (he Board of 
Trade, will occur to every reader, and the result of ibera cannot by any 
means be considered as satisfactory. 

For a public officer lo be suspected is always bad, because when honest 
it trammels bis own mode of action, and the jealous public will never be 
satisfied of the 'independence of the officer, when they know bow readily 
he may turn his trust lo bis own private purposes. The communication of 
valuable information may ao easily be made a matter of prufilable barter 
and speculation, that the public can never be satisfied it is out dour, and 
uQforluuately before uow circumstances strongly corroborative of suspicio* 
have occurred. The public have every regard for the honourable character 
of military men ; but it does not esteem Ihe character of one prufessiun, or 
of one body of gentlemen, as higher than another ; anil at any rate it does 
not judge very favourably of human nature when exposed to temptation. 

The Board of Trade oflicer, when once determined (o place himself out, 
has the means of preparing the way by rendering such aervices to bis 
future employers as may well be considered the price of hi* employment. 
How eaiy it is for one so determined to make such arrangements for tbo 
favoured line, and to make such reports upon it, as may be very valuable to 
the company, and iu the end very valuable to himself, but which caaoot i 
any way be held as the best means of forwarding the public inleresta, 
This is certainly a possibility — nay more, it has a probability, and there ai« 
those who believe that it really bas occurred, while there is 00 guarutee 
that il may not occur over and over again. 

The temptation to companies of using parties connected with tbe Board 
of Trade is very strong, ad they not only get an immediate service d 
but they also have tbe means of communication whenever ibey 
want it. 

Often as the Board of Trade have been subjected to public censare, «rt 
are not a» are of any defence which has been made for them— we niigbt saj 
of any defence which can be made. The railway department is utterly 
uaeleis for the purposes intended ; its inspection is a juke, which is uow m 
well known, tb.it it ceases to tranquillise the public mind ; and it is only 
operative for mischief. The depiirtment is an incubus on Ibe railway in- 
terest, whirh does not give patronage enough to a government to justify il» 
continuance, and which is welt calculated to bring a ministry into jeopardy. 
In the first session of a parliament in which a railway interest will bt 
combined, Mr. Strutt is pledged to bring forward a bill, which ba& ben 
denounced as an aggression un a vast amount of private properly ; ai 
railway directors have determined to resist to the utmost. With the ni 
of new and hostile members in tbe bouse, the defeat of Mr. Strutt by tb( 
railway interest, assisted by the opponents of tbe ministry, is one amonf IJie 
disasters of the next year which appears most likely tu be aocoupl 
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mad which will giMitly aggrmrate the diffioulUes with which the adndnis- 
tiatioa of Lord John Rasaeli is already threatened. A bbw once given, 
wo hope the railway interest will not rest till they have swept away every 
veetige of iotarfereoce. 



TEMPERATURE OF STEAM. 

Sib— The following empirical formnla for determining the temperatnre of 
steam is new, aecnrate, and may be interesting to some of yonr readers. 
If a = the number of atmospheres, then 

212 + Y + V + V> &<^> till T = the temperature in degrees of Fab. 
renheit. Thus, for 
AtoHMpherM. 

2 = 212° + V = 248 

3 = 212° + V + V = 272 or = 248 + V 

4 = 212° + V + y + 7 = 290 

5 = 290° + V = 304*4 

V = 316-4 

V = 3267 

The following are the remits of Dr. Ure's experiments, and those of the 
Franklin Institate, as far ss ten atmospheres, contruted with the results 
obtained by this method of calculation : — 



6 = 304°'4 + 

7 = 316°-4 + 



Mo. of 
Atmosphere. 


CalcuUtad 
Tempentare. 


Dr. UK's 


Mean of Traipers. 

tare obtained by 

FTaakUn Inatitate. 


1 


212° 


212° 


212 


2 


248 


248 


250 


3 


272 


272 


275 


4 


290 


290 


291-5 


5 


304-4 


305 


304-5 


6 


316-4 




315-5 


7 


326-7 




326 


8 


335-7 




336 


9 


343-7 




345 


10 


351 




352-5 


11 


357-5 






12 


363-5 






13 


369 






14 


374 






15 


379 






16 


383-5 






17 


388 






18 


392 






19 


395-5 






20 


399 







J)iiiU$t, Oetoter 16, 1847. 



I am, Sir, 

Your obedient servant, 

William T Matiu, 

Civil Engineer. 



MEASUREMENT OF ANGLES. 

Hot0 to lay off ten AngU nf any number ^f Degreet, Mbiiutn, tfc, with 
Comptmn omly, witkout theuaeqf Scale or Protractor. 

By Olivbb BrmN*. 

First allow me to correct a trifling mistake involved in the solution of the 
eonverse of this proposition, published in the Journal of last month. Psge 
313, col. 2. line 10, for " -»■ 1 or - 2," read '• -t- 1 or - 1 ;" and the ex. 
pression (Q) becomes 

llffV 

e « . 

"•*? + y + 1 
The same correction mnst be made at page 314. 

Let it be required to lay off an angle of 36° 40' = 0. — Take any small 
opaidBg of the craipaaies less than one>ten(h of the radios, and lay off any 



nnmber of eqnal small arcs, from A to 1 ; from 1 to 2 ; from 9 to 3 ; &o. 
(fig. 1), oatil we have laid off an arc, A B, g reater than the one required. 




Fit. 1. 

Draw B b through the centre O, then vriU the arc a d » arc A B, which we 

shall put -i 20 ^ in this example, and proceed to measure a d as in example 

fig. 5, page 314. Lay off a A from ft to e ; from e to if ; from if to e; from 

e to/; from/to jf. Putting ^ a « A^, then 

108 
6 X 20^ -f- Aj o 360° ■■ — P; beoanse 

360° 21600 108 

36° 40' " 2200 " 11 * 

Lay off, as before directed, ga, ■> A , , from a to A, from A to t, and bto t; 

then calling « /, Ag, we have 

3A^ -f A, - 20^; 

and we find that « / is contained 28 times in the arc a ft ; 

108 
.-. 120^ -t- Aj - —Pi 3^j •«- Ag - 2O9-, and 28A. -^ 20^. 

Eliminating A, and A,, we find 

29205 
/8 - ^^^ " 12-9 times f nearly ; 

.'. 36° 40' » Z A N is laid off with as much ease and certainty as by a 

protractor. 

As a second example, let it be required to lay off an angle of 132° 27'. — 

From 180° 0' take 132° 27' - 47° 33', which put -> fi. 

360° 2400 . " .u "« ,*A0 

■ a when put = i, then -B -= 360° — w. 

47''33' 317 •" « 8 




Flf . S. 

Referring to fig. 2, we have laid off 29 small arcs from Ato29— «. AB»«I< 
ftc ■■ cif » ife » #/. And ag ■> bh**a/^ A,; kg ^^ Ag. 
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.•. 5 X 299 + A, -360"- i6-mtfl) + A, 0) 



2Aj - A, = 29^, or nA, i Aa - tv (2) 

13 As — 29 9, or 9 A, — (9 (3) 

Eliminating A^ and A,, we have 

{ntngt (?+!)}•« (5.2.13 + (13 + 1)} 29.317 
/5 =» 9 "" -■-- - 9 • 



vnq 



2400.2.13 



9 — 21^ times 9 very nearly. Hence the line O N determine* the 



1323792 
62400 
angle aON<= 132° 27'. 
In the expreuion 



» - 



{mnq i (? + 1)}«8 



wnq 



(R) 



■abstitating the numerals of the first example, then 



29205 
2268 



{6.3.28 + (28- 1)} 20.11 
^ " 108.3.28 ^ " 

9 — 12*9 times 9 nearly, the resalt before obtained. 



The ambiguous signs of (R) cannot be mistaken or lead to error, if the 
manner in which it is dednced from (1), (2), (3), be attended to. From (3) 

CO 

A, — — ; substituting this valae of A^ in (2), 
9 

A, — «9^Ag— •^ + ^; which, when snbati. 
9 
tuted for A I in (1), gives 

j/SI iMt9+f«9^ *^\ ; from which (R) is easily 
found. 



ON MODEL EXPERIMENTS. 
Until this present era of the "railway and the iteam-ship and the 
thoughts that shake mankind," the studies of the engineer, like those of 
the lawyer, were confined to the acquiring of details of precedent, while 
the knowledge of the scientific principles of his profession was neglected as 
of comparatively little importance. Thus, although the recognised modes 
of construction were numerous, the laws of structural equilibrium were few 
and but imperfectly developed ; the builder was satisfied if the edifice he 
was about to raise were similar in character and magnitude to others which 
had been raised before ;— this fact at least he knew— they had been found 
to stand, perhaps for i^es; and the most ordinary, pariter paribui, style of 
reasoning might be sufficient to assure him that his own work would be no 
exception to the general rule. But with the railway arose a new epoch in 
the history of engineering : works were required to be constructed of un- 
precedented magnitude and solidity, and for the execution of which a 
higher amount of mechanical science and a wider range of experience were 
required. To supply the latter of these two desiderata, numerous experi* 
ments have been conducted of late years on the strength of materials, and 
on models of the whole or most important component parta of proposed 
structures. It is to these last class of experiments we would now direct the 
reader's attention, particularly with reference to the difference of amount 
of thrusts and strains in the model and its original. We shall first consider 
the case of a simple horizontal girder, composed of a web and an upper and 
lower flange, and loaded with a given weight ; — ^to this case may be referred 
almost all the cast iron railway bridges now completed, as well as the pro- 
posed tubular Menai Bridge. 



O E 



"■K 



^ 



Lei A B be the girder, supported at A and B, and composed of the lower 
flange A B ab, the upper flange CD cd, and the web eabd. Let AB — an ; 
AC — 6«; Aa — c«; Cc — Jti; Cie — Att. 



Let the weight at w — wit* (because the weight variei as the cube of the 
scale «) ; the weight of beam and girder — w'u' ; CE — /« ; R and R' th« 
reactions at A and B. 

Then first considering the equilibrium of the whole girder, we shall have 
R + R' = (» + »').«■ 

R' .au = (wh u + -^j .u"; the girder being sop- 
posed uniform and symmetrical throughout its mass. 

•••« = {-(^VI}-'- 

For the equilibrium of the portion C F, if T be the tension and thrust of 
the lower and upper flanges, T the vertical force at F, z the distance between 
the points of application of the thrust and tension, we have 



T = T; T + 



Whence T* 






Now, in applying the results of experiments upon a model girder to its 
original, all we have to do is to vary the scale u from the scale of the model 
to the scale of the original. Consequently, we find that Tz varies as the 
fourth power of the scale or dimensions of the girder. If the web of the 
girder be very thin compared with the breadth of the flanges and their ver- 
tical depth, — and if their vertical depth, ue, ud, be small compared with ni, 
— ^and i{ uiyufhe the width of the upper and lower flanges respectively,— 
/ and t' their thrusts and tensions per square inch respectively — then wa 
shall have 

T = tkev? — /' A' (f«* nearly; and z = a u nearly. 
.-. T* = taieu* — t'k' adt? nearly. 

.' . / and t' both vary as u nearly ; that is, approximately, ike tennom per 
$quar« inch on the lower flange, and the thrutt per iquare inch on the upper 
flange, of alt limilar and rimUarly loaded girdert variet at their eaUe ^ 
linear dimention. This we consider so important a fact, that we shall en- 
deavour to give a proof of it in popular language. 

Suppose a vertical section made of a loaded girder at E F; then suppoaiag 
F the fulcrum about which the mass A E is turned, — A E will be prevented 
from turning about F by the opposite action of the tension at F and reaction 
at A, and the weight w and thrust at E, and the weight of A E collected it 
the centre of gravity of C F. Now the weight w, the weight of C F, and 
the reaction at A, will all vary as the cube of the dimensions of the girder, 
if we suppose the girder loaded proportionally to its mass. And the leverage 
of these forces varies as the linear dimensions of the girder; consequent, 
their moment about F varies as the fourth power of the dimensions of the 
girder ; therefore, the moments of the tension and thrust at F and E, vaiy 
as the fourth power of the dimensions of the girder ; therefore, if we np- 
pose A a and Ce small, the tension and thrust vary as the cube of the peak; 
but as the tension and thrust are composed of the sum of all the tensions 
and thrusts per square inch at a vertical section of the flanges, and as the 
area of this vertical section varies as the square of the scale, — in order to 
make up the fourth power, we must have the tension per square inch varying 
as the scale u. 

We next propose to determine the amount of the load Vu* which can be 

supported at the centre of a girder of the dimensions u, in order that / and 

f at the centre may be the same as in a girder of the dimensions » = 1 

supporting a load w at its centre. We have proved 1z = C/ti*, where C is 

some constant independent of ». 

a 
Making 1 = h= - we have, therefore, 

/Va 
= VT ^ 



C/o« 



v>'a\ 

(wa v>' a\ 
w'a /\ a ui'a\ 

T = It -^ T j - 

... 2V = ^»-("-^)-*'' 

IT 

aVu" = ^2w-(ti>l). »'].«>. 



andC/ 
va 

T * 
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If (o — I) w' = or exceed 2 w. it foUowi thtt the girder in scale u will 
not be able to support any weight at it« centre, without the tentiou and 
thrust per square inch being increased. 

Example.— L model girder, length 80 feet, weight 10 too«, brfttka with ■ 
weight of 30 tons in the middle : what weight will break a aimiUr girder 
480 feet long ? 

_ (2^-(u^})v,')u^ _ (gn-.5Q).36 ^ jgjj^^^ ^^ 

* 2 " 3 

We htTe been especially induced to call our readers' attention Ut the inb. 
ject of ni'trlel experiments, from the fact that the proposed tubnlar bridge 
imtr the Slenai Straits is to be constructed, as to its dimensions, according 
to laws developed in a scries of experiments, conducted by Mr. Hodgkinson 
■t Ulackwall. We much fear that the enorraous width to he crossed with- 
oot a support will prove too much even for the known insenuity of Mr. 
Stephenson. If, however, the talents of that illuslrioa* engineer should 
prove equd to the magnitude of his conception, none will feel more satisfac 
tioo than ourselves at Itis success ; Bn<l with mingled wonder and pleasure 
shall we witnesi— at a respectful distance— his aerial tunnel quivering and 
bending beneath a load of " mora! agents," happily unconscious of the laws 
of equilibrium and of the depth of the cold dark waters above which they 

kare being whirled. 
fTo be continued.) 



REGISTER OF NEW PATENTS. 



NASMYTH'S PATENT 8CHEW COCKS. 

The accompanying engravings show an important improvement in sluice 
cocks, as patented by Mr. Nasmyth. of the Bridgewnter Foundry, near 
Manchester. lu coasequence of lh« fftcility with which Uvey are manu- 
factured, the cost of ihem if. cwosiderahly leas than that of the ordinary sluice 
cocks, and at the same time Ihey appear to ud far more fffecli*e; but ihe 
following leatisoaials, coming as they do from gentlemen well known as 
practical hydraulic engiueera, will ahow the value of the cock far belter 
than anything wi^ can write. 



Jig. 2. 



Fig J. 



Fig. 1 is a Side view of one of the cocks ; fig, 2, plan above the level of 
the pipe; fig. 3, plan of cover; fig, 4, a transverse view; and Gg. 5,aaec- | 



tional elevation of a cock folly open, — the dotted linea show the position 
of the valve when closed. 



IS m 



rit 



IlILI 



Fig. 4. Sig. 6. 

Mr. Nasmyth claims as new — 1st. The valves being formed with double 
faces ; Zndly. The screw passing down through the valve ; and 3rdly. The 
casting of the cock in one piece. 

(To Messrs. Nasmyth, Gaskell, and Co.) 

Gentlemen, — I have great pleasure in complying with your request, 
give an opinion upon Mr. Nasmylb's Screw C*ck far Water Works. Cl 
have examined and proved two of the cocks, and am qaite satisfied that they j 
will answer, in an efficient manner, all the purposes for which this kind of j 
Cock ia intended. 

One important feature in your Cocks, as dislinguished from thiiie ordi- 
narily used, is, that they are (iff duuble'raced, and therefore, there is no 
occaainn to have two setj, one aaugle-faced, aud one double-faced, and the 
cost is considerably leas than that of Ihe ordinary siogle-fAced Cocka, 
which are cheaper than the double-faced. 

Screw Cocks form no inconsiderable item in the first and annual expen- 
diture of a Water Works, aud not unfrequeiitly a single f^ced Cock is 
introduced, on account of its cheapness, where a double-faced would 
otherwise be preferable. 

A comparision between the cost of yoor Cocks, and of ordinary, single, 
Bod doable-faced Cocks, in equal proportiions, abnuid be made in order to 
■how the superiority of yours iu n commercial point of view, which, after 
ail, is the most important view tO' b* taken in the introduction of improve* 
menta. 

The value of Seven single faced Cocks, of the ordinary l 

constructions, and of tlie following sizes, viz. — 3, 4, 5, > £43 IS 
fl, 7, 8, and 9 inches, will be . . . . y 

The value of Ihe same number, aud of the same sizes, of ^ 



48 IS 6 



• • • • 

of the same sizes of ^ 
all double-faced, and f 
'■ of single or double / 



46 5 9. 



3t 15 



14 10 0' 



double-faced Cocks, uf the ordinary coastniction, will .- 
be y 

The mean cost of the two classei 

The cost of the same number and of the same sizes of' 
your improved Cocks, which are all 
therefore will answer the purpose 
faced, will be 
DilfereDce in favour of your Cocks 
Thus it appears that your Cocks are SO per cent, cheaper than (he urdi- 
nary Screw Cocks, and equally eflicieat. I have therefore great pleasure 
ia recommending their use. 

I understand, that if a contract is entered into by you, for the supply of 
these Cocks, thai you undertake to guarantee tbem for twelve months after 
they have been placed in the ground, aud to take upon yourselves the 
responsibility of all costs and charges which may be incnrred should any 
of them prove defective during that period, aud further, ibat your prices 

4(1 
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include k\*o the coat of delivery npoa the Companiea' Works. These cod- 
ditiona t always intnxlnce ioUi luy spectficatiooa, 

Yoa may make any use you please of this letter, my obj«ct beiog io 
lia, ai io all other iuslaaces, the introduoliua of nu article cheaper than 
those ordinarily in use, and equally el)iote>nt ; aod tiiud to reduce the ex- 
peoditare io Water Works' EntablisbnieDts. 

I aoii &c.f 

Thomas Wicksteeo, 
Engineers' Office, Old Ford, Eugineer. 

Nov. 18, 1&4S. 

(To Messrs. Nasmyth, Gaskell, and Co.) 

Geotlcrneo,— *Id reply tu your request, I will gladly bear lesliniony to 
the superiority of your Wedge Cocks over any other form with which 1 am 
uquaintcd : and I think they might be employed wiih advantage oot only 
'or Water Works, but also fur inaoy other purposes. A» yuu desire it, I 
')e^ to offer the followiui; observations iu support of my opiuiuo. 

l»t. Your Cocks cost considerably less than the rvmoioa siugle-faced 
Docfcs. 

2ad. The forni insures both strcn^^th and durability, 

Srd. They are tight, aud us the attrition or wear is equal at every part 
of the faces, I think they will reniriin so, 

4Lh. Being double-faced) ihty will stop the water either way, which is 
a grfMt advnittuKe. 

a)h. The stuOiog-bok may be packed witliout shutting off the water, or 
eiDptyine the mains. 

lUh. If, as I suggeeted, tbey should now be made with a simple Not, 
inetcad of the Gl<ii4id, the packing in the stufSng>box can be screwed up at 
any lim<', without openiof; the ((round. 

Ith. The ordinary sizes employed for Service Cocks, even nnder a pres- 
sure of 150 feet, are very easily opened and abut ; after the first few turns 
they may be moved without the aid of a bar, but simply by applyini; the 
hand tu the key ; should the pressure be gre;it, it may be partly balanced 
by causing (he water to act against the taper side of the ^lide. 

Btlt. As a con&equfnce, tiie keys carried by Uie Turncocks may be made 
much lighter than ihey generally are. 

91h. Aa we can at all titofs depend opoo your Cocks, being assured 
Uiry will not allow itie water to pas«, I can rely, with eonfulence, upon 
the itiilication of my Instrument for discoreiing faults in the I'ipes. 

I may mention, finally, that your Cocks also possess the advantages com- 
mon Io some others, such as a free uninterrupted Water-Way ; opening 
and shutting gently and gradually ; standing low, so that they may be em- 
pjojed even where the Pipes are near the surface i &c. 

It appears to me that there is but ooe objection which may be urged 
against them, which is the probability of the faces rusting or corroding. 
Jf \\\vy were seldom opened or shut such au eil'eut might take place, but if 
used frequeolly I consider there la m\ risk. 1 have this day es>iiiiiiied a 
Cot k put down io August, 1B4S, and I foun<l it in excellent condition, 
with uo appearance of iajurioos ctirro^ion, 

I will but add, that yon are at liberty tu make aiij aoe yoa please of 
this communication. 

I remaiD, ficc, 

Michael Scott, 

Liverpool Water Works, Engiaeer. 

February 4, 1847. 



PIGMENTS OR PAINTS. 

JaM£S Mubdocc, of Staple-iuii, MidilJpsex, for "an improved mode 
<(f preparing and employing certain cohura and maleriula /or paint- 
ing." (A commuDication.) — Granlt'd March 10; Enrolled iieptember 
10, lSi7. [Reported in tbe I^'atetit Journal.] 

This invention hiis for its object the substitution of certain sub* 
ataDCOS unacted iijtou by sulpburelted bydrugen, instead of the com* 
pounds of lead and copper at present in usf, as pignienta or paints, 
particularly with reference to tiie greens, yellows, and reds. The 
fiateutee describes bis invention under diiiV^rent iieuds, as follows; — 
Ist. In a certain process for tlie tnanufaclurio^, upon a lurge scale, of 
tine yellow (chromate of zinc); barytes yellow, atititnony red (sul- 
pliuret of Hutimony), and zinc green. 2nd, The employment of tlifse 
I'olours for puinting, in gi'uer;xl, upon cloth, wood, walls, paper, &c. 
3rd. In ttie mixture of these colours with uttiera, uiiaflocted by huI- 
pliurelted hydrogtn. 4tb. In tnixing the oxide of einc miiIi other 
un.illerable colours. 5lh. The tnanufaclorc of a new dryer, iu which 
certain peroxides act the same part as lilliurge in the couwnuu pro- 
cess. Gtb. A process of polishing painting with oxide of Jtiuc ami un- 
alterable colours, combined with the dryer above mentioned. 7. The 
application of the above-tnenttoucd colours and oxide of ziuc iu print- 
ing and colouring paper-hangings. The patentee then proceeds to 
df6crit>e his processes; and, lu the first place, his cine yellows. This 
pruceia is divided into three purls. By llie first be obtains \^b«t he 




calls marigold yellow. For this purpose he niixes in a boiler 1201b. 
of bichromate of potass with from 700 to 800 lb. of water, and 6U lb. 
of "zinc white." The boiling is continued for from 24 to 3G hours. 
The precipitate is then separated and washed, and the first washings 
added to the soiution from which it was precipitated. When per- 
fectly washed the precipitate is (tried, and either reduced to powder 
or made up into cntes. By I he st-cond he obtains lemon yellow, by 
additig to the solution which remains from the first process, together 
with tlie washings which were added to it, sulphate of zinc, formed 
by adding to 75 lb. of oxide of zinc, 45 lb. of sulphuric acid of com- 
merce, of specific gravity (j3J°. This is to be boiled a« in the first 
process, and the precipitate separated, washed, and dried. To ihtt 
solution reinaining from this !ast process, together with the first wasl»- 
ings of the precipitate, he adds sulphate of zinc, formed by adding to 
15 lb. of oxide of zinc 7 lb. vi sulphuric acid of commerce. This islo 
be boiled as before, and the precipitate washed and dried. Tbi« 
gives a pale yellow, of a tint between the marigold and citron tint 
above described. The baryta yellow is furinrd by adding to asolo- 
tion containing llXllb. of chloride of barium, bi lb. of the double nei> 
Iral chromale of potass and soda, boiling these (i^gelher, then separat- 
ing, washing, and drying the precipitate. From these yellows th* 
patentee says he can obtain any shade of yellow required by ailding, 
if necessary, raw terra sienna, or the antimony red hereafter described. 
And greens in the same manner may be obtained of uny sh'tde, by add* 
ing to the yellows a blue, unacted upon by sulphuretted hydrogen. 
The antimony red, or orniige red, \% lUiide by dissolving the nativ* 
sulptiuret of antimony in hydro-chloric acid, in such proportion that it 
will just dissolve the whole of the sulphuret ; this proportion the pa- 
tentee finds to be about ii of acid to 1 of the native sutphuret. Tb« 
solution is then filtered, and water or acid is added to it until its 
specific gravity is between 13° and 17° of the French ariometre. Tlw 
patentee prefers 15°, but elaims all ({agrees between IS'^ and 17^. 
When the solution has been brought to the above density, it is placed 
in a suitable vessel, and Hulpliurclted hydrogen passed through it. 
The sulphuretted hydrogen may be that evolved in forming a second 
nolulion of the native suipburet. The tub-' by which tlie gas is con- 
ducted into the solution should be of glass, nnil wide enough t<> pr»> 
vent its clogging; tbe vessel should be covered, and the gas made tn 
pass through a series of vessels, and at last conducted into a vessel of 
milk of lime ; during the process (he solution should be stirred ocea- 
sionally with a wooden spatula. The precipitate is to be washed 
thoroughly, and dried at a temperature of from It^K)-' to 120**; at a 
higher temperature than this the hydrated 9ulphur<-'t would lose it» 
combined water, and become bhick. To form the tine green, the pu- 
teotee dissolves iu hoi water 49lb, of pure dry sulpli.ite of cobalt, and 
to this adds 255 lb. of oxide of ^inc slaked with a little water; IIm 
whole is then boiled to dryness, and heated led-hol in » muffle. Tivs 
calcined mass must then be cooled atuJ thrown into wat<'r, ihori 
washed and dried. The patentee claims lliis his process of m 
Using the sulphate of cobalt Willi oxide of zinc. 1 he patentee u^'Xl 
describes the process for making a dryer, or drying oil, bv tailing for 
G or S hours 200 gallons of purified Unseed oil, and thi n adding tu 
this 10 lb. of peroxide of manganese in fine powder. The mixture i» 
to be bulled lor 5 or G hours, and fiker'?d when cool. I'eroxide of 
iron will answer the purpose, but it is not so effective as peroxide of 
manganese. If desired, the protoxide, sulphate, acetate, or ca»- 
bonute of manganese may be used. This dryer may be mixed with 
the p.tint in tht' proportion of 1-lOth to l-20th. Instead of the dryer 
above described, the peroxide of manganese may be ground up with 
the paint in the same manner that litharge is now employed. It 
should, in such ca^e, be used in the piuportion of 1-lOih to l-'25tli. In 
epjilyijig his patent colours for (he purpose of polished painting, tiM 
paieiiiee lays on, first, several coats of zttie whin-, and wiien dry tbtt 
surface is rubbed down with pumice till it is bmught to a dead potislu 
The colours, whether for marbling, gr.iiijing, &■ ., previously mixe<l 
with the dryer arc then laid on, and when dry will not require varnish. 
In applying these colours to papLT-haogiugs no alter.ition whatever i\ 
rt-quired to be m.ide iu the common process, and for the purpose of 
satining or watering paper, or enamelled cards, the zinc white is cm- 
pluyinl instead of llie svhite U-ad now commonly used. The patentee 
claims: — 1. The jiarticular mode of manufacturing zinc Tellow, 
baiyia yellow, orange red (sulphuret of antimony; and zinc greeiu 2. 
Thu application of the above colours to painting pictures, buildings, 
and other objects, upon stone, wood, pla^ier, canvas, puper, &c. J. 
The mnnufaciure of coinpound colours made of zinc yellow, autituony 
n d, baryta yellow, "zinc white," 4. Compotindiog the .ibore colours 
with linseed or other oils, and the dryer above describtd. 5. Tlw 
mixture of the dryer above described with unalterable colours, whether 
those above mentioned, or others containing neither lead nor copper, 
or compounds containing those colours aboTe described, and other uo- 
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alterable eoloura. 6. The application of the abo7^«described coloara 
to the process of painting and printing on pxper-banginga. 7. The 
application of the above-described colours and dryer to the process of 
polished painting. 8. The mixture of the above colours with other 
unalterable colours, with or withoat the dryer, for the purpose of ob* 
taining any desired shade of colour. 



JAPANNING METALS. 

Frederick Walton, of Wolyerhampton, Staffordshire, japanner 
and tin-plute worker, for "an Improred mode of coating or catering, 
or of coating, covering, and ornamenting the aurjacea of article* nhieh 
are or may be made of torought iron, or of other metal or metalt ; nhich 
improved mode may be uaed in anbstilution of japanning,tinning,or other 
modet, now in common use, of coaling, catering, or of coating, covering, 
and ornamenting such articles" — Granted February 24 ; Enrolled 
Aug. 24, lb47. — [Reported in Nemion'a London Journal.^ 

This invention relates to coiiting the surfacps of wrought iron, or 
other malleable metut that will bear a strong red heat without injury 
(soch as brass or copper), so as to form a gluzed enamelled surface 
either plain or ornamented. 

The first preparation is to clean the surfaces of the articles, by first 
sttbjecting them to a red heat in an annealing oven, or in a muffle, ac« 
oordiog to their size, for uboot half an hour, to dissipate all liquid 
or greasy mutter, and oxidate the surfaces. The oxide is removed 
by rubbing with Siind-stone, or scrapers. When cleaned, the articles 
are to receive a first coat of partially vitrifiable materials, which is 
poured in a semi-liquid state over the surface of the article, and dis- 
tributed evenly; the article is then placed in an ordinary japanner'si 
stove, heated to 1S0°, and left therein until all moisture is gradually 
dried away, leaving the same in a state of dry whitish composition, 
which will adhere to the article, without it is roughly touched with 
the fingers. 

The composition for the first coating is prepared as follows :— G 
parts, by weight, of flint-glass, broken into small fragments, 3 parts of 
borax, 1 part of red lead, and 1 part of oxide of tin, are to be well 
mixed, by pounding in an iron mortar, and "fritted" in the same man- 
ner 39 is usually done with the materials for making glass. 1 part, by 
weight, of the " fritt," so made, is to be mixed witti two parts of cal- 
cined bone, ground to powder; and the mixture of fritt and bone is 
then to be ground with water in a '* porcelain mill," until a semi- 
liquid, of the same consistence and appearance as thick cream, is 
produced, which, after being passed through sieves of fine lawn, is 
ready to be applied to the articles, :is above mentioned. 

When the first coating is dry, the articles are ready for firing, in 
order so far to vitrify the materials, as to harden the coating, and 
fasten it on the surfaces of the articles. The firiug is perforcnerl in a 
furnace of the kind used by painters in enamel. The muffle having 
been brought to a full red liniat, the articles are introduced, and are 
left therein until the earthy composition has undergone so much of 
the commencement of fusion, or partial semi-vitrification, as to render 
the earthy particles of the coating firmly adherent to one another, and 
to the surface of the articles, which are then to be withdrawn from 
the muffle, and laid on a flat iron bench to cool; when cold, those 
parts of the surface which have been coaled, present a dead whitish 
appearance, resembling earthenware in the slate of <* biscuit:" the 
time that the articles must remain in the muffl:.*, varies from a few 
minutes to half an hour, according to the heat of the muffli', the size 
of the articles, and the number uf articles in the muffle at the same 
time. After the articles have become coul, the coating is wetted 
with water, and a second coat is then applied over the first coat, and 
dried thereon in the japanner's stove; it is then fired in the muffle in 
the same manner as the first cuat. The composition for the second 
coat is prepared as follows: — A thick paste is made, by mixing 32 
parts, by weight, of calcined bone, ground to fine powder, 16 parts of 
china-ciay, 14 parts of Cornwall stone, in fine powder, and 8 parts of 
carbonate, of potash, the latter being dissolved in water; the mixture 
is fritted for two or three hours in a reverberatory furnace, until it 
assumes the appearance of biscuit-china ; and then it is to be reduced 
to powder. 5i parts, by weight, of this powder, are mixed with 10 
parts of flint-glass, hroken »inall, Sj^ parts of ground calcined bone, 
and 3 parts ot ground calcined flint ; and the mixture is reduced to 
the consistence of cream, by grinding in a porcelain mill, in the man- 
ner described fur tln^ first composition. In firing the second coating, 
care must be taken that the heat of the muffle is sufTn.-ient, and that 
the articles are kept in long enough to effect the thorough incorpora- 
tion of the second cuat with the first, and to harden both coats. After 
the second coating, the articles will have a stronger and whiter colour, 
and bear a mure decided resemblaDcn to articled of good earthenware 



ID a state of biscuit ; bat in ease it is desired to give a very while 
colour to the second coating, in order that it may resemble the finest 
earthenware in the state of biscuit, then, in place of the IG parts of 
flint'glass, last mentioned, the patentee substitutes a like quantity of 
a composition, formed by mixing 4 parts, by weight, of pulverited 
felspar, 4 parts of white saud, 4 parts of carbonate of potash, 1 part 
of arsenic, 6 parts of borax, 1 part of oxide of tin, 1 part of nitre, and 

1 part of whiting, fritting the mixture, and then reducing it to pow- 
der. 

When the articles have become cool, after receiving the second 
coat, this coat is wetted with water, and a third coat is applied, and 
fired in a similar manner ; and, when cool, the article will present tlie 
appearance of glazed earthenware of good quality, or of the bc•^t 
quality, in case the composition, last mentioned, has been substituted 
for the flint-glass amongst the materials for the second coat. The 
materials used for forming the third coat or glaze are, 12 parts, by 
weight, of pulverized felspar, 44 parts of china-clay, 18 parts uf 
borax, 3 parts of nitre, li parts of carbonate of potash, and H parts of 
oxide of tin: these ingredients are treated in the same manner as 
those for making the second coat. Instead of the materials and pro- 
portions just mentioned, the following may be used: — 9 parts, by 
weight, of pulverized felspar, 2 parts of china-clay, 9 parts of borax, 

2 parts of nitre, 3 parts of carbonate of soda, and i part of arsenic* 
in case there are any imperfections in the glaze, after it has been 
fired, then, when the articles are cold, another coat of the glaze may 
be applied, in a semi-liquid state, and dried in the japanner's stove, 
t-md fired in the muffle in the same manner as the first gbze : in like 
manner, a third coating of the glaze may be applied, if requisite. 

The articles that have been coated on one side, may have the 
opposite side coated with black glaze, applied with a sponge when 
in a semi-liquid state, dried on in the japanner's stove, and then 
fired in the muffle. The black glaze maybe composed of the mime 
materials as either of the compositions, before described, for ths third 
coat or glaze, with the addition of 2 parts, by weight, of oxirte of 
manganese, and 1 part of cobalt ; which materials are to be added to 
the other ingredients, previous lo the mixture being fritted. Ifli 
deep blue glaze is preferred to black, then the oxide of manganese 
may be diminished or omitted ; and so much as is omitted may be re- 
placed, weight for weight, hy cobalt, in addition to the quantity of 
cobalt above mentioned. Or, instead of the buck or under side of the 
article being coated with black or blue glaze, it may be finished by 
japanning, according to the method usually adopted by japanner?. 



ELECTRIC LIGHT. 

Thomas Wright, of Cooper's-hill, Thames Ditton, Surrey, Esq., 
for " Jmprovenunta in apparatus for the production and diffusion of 
//JA/."— Granted March 9; Enrolled Sept. 9, 1845. 

This invention consists in producing a permanent light, by present- 
ing one or more fresh points or suffices of carbon, or other suitable 
material, continually to the path of an electric current, by an appara- 
tus similar to the annexed engraving, a, is a double annular frame 




of wood, or other non-conductor of electricity, with five (or more) 
discs b, c, d, e,/, turning on axes with bearings attached to the frame 
a. The discs consist of two circular plates of brass, or other metaJ, 
with a disc of plumbago or carbon (the latter being preferred), be- 
tween them, somewhat larger iu diameter than the brass plates, abont 
one-fourth of an inch thick, and having an angular or V-shaped 
edge. Tbe^axes of *wo of the discs c, «^ are mounted in sliding 
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carriages, and can be moved backwards and forwards bv the aere\ii9g,g. 
The diifcs are made to rotate slowly by means of an endless band, 
with pulleys and wheelwork, actuated by a weight or oilier priaie 
mover ; a current of electricity being then passed through the series 
of discs, a brilliant light will be produced at those edfiea of the discs 
that are adjacent to each other. A current of electricity may be caused 
to pass throngh tlie disc?, by connecting one wire of a gukunic battery 
with the axis of the disc b, and the other wire with the axis of the 
disc/"; but, in order to econoiniae the power, the patentee prefers to 
separate the bitlery into four part-", and transmit a separate and dis» 
tiuct rurrent to each pair of discs, by means of the wires /i', A*, k*, h*, 
and *"', I", J", /*. In order to produce the desired effect, the discs e, e» 
are to be brought into contact with the discs b, d, /, by turning the 
screws ^t^; and as soon as the electric current is established, and 
the points of contact sufiicieDtly ignited, the discs c, e, art: to be 
moved out of contact with the other discs, when a brilliant and per- 
maneDt light will contione to be evolved at the adjacent parts of the 
discs, so long as the discs are kept rotating, and the etectric current 
continues to pass. In order that the eleclrtc light may be uniformly 
diffused, the app.iratus is enclosed tn a ground glass globe j. 



SLUB CHAINS. 

William Batlts, of Bilston, Stafford, chain-maker, for "a machint 
for fiatttning and iurving iron Unks for fiat-wood aiub-ckatm" — 
'[Grunted February 20; Enrolled August 20, 1847. 

lo forming the links of flat-wood or »lub»chiiins the sides are flatten- 
ed while the ends at the connexion of the sirljojoing links arft cylindri- 
cjI. Such formation has hitherto been accomplislied by hand forging. 
In order to the well working of such chains, it is necessary that con- 
siderable uniformity should exist between the separate links, which 
require much •'kill and consequent expense in their raanufiicture. 

Now the object of the ftresent invenLron is to produce the required 
flattening to parts of lengths of iron, and partial bending of the same 
by mechanical means, so as to facilitate the formation of the links, 
and lessen the cost of the manufacture. 

The annexed engravings show u machine for making the links. Fig. 
1, is a side view; 6g. 2, a plan; and fig. 3, an end view, a, the 
fruming of the machine; 6, the driving axi$, lo which motion is 



Fig. I- 



Fig. 3. 
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rig. 2. 

given by a steam engine or other power; on the axis b, is a pinion r, 
which takes into and drives the cog-wheel ^,on the crank axis^ f, and 
gives motion lo the urm/t by the link g, and currying the upper fuce 
plate h. >, is the lowtir face pLite, upon which a leiigtli of iron A, for 
the intended link utid Ite.iled toam-derale lieul, is to be held so us 
that by the descent of the arm /, a flattened part, as shoviu ;it B, is 
produced, and then the It-Dgll) u! metal A, is lo be put end tu end, «• 
;>a 10 produce another flattened part D, as shown at B, C The 
lengths thus formed are then to be placed against the rollers k, when 
by the coming forward of the forcer, /, they will be bent into the 
slijpe shown ai D. Motion is given to the forcer, /, in the fol- 



lowing manner: m,m,are arms which at the upper ends are connected 
lo ihe connecting-rods, w, W| which receive a to and fro motion from 
the shaft ; the lower ends of tlte arms, m, m, are oflTixed lo the shaft, 
to which IS also affixed the arm,^, which by means of a link gives 
motion to the forcer, /. The links produced, as shown at D, are alter- 
wards to be welded together in the ordinary way. 



STEAM ENGINE IMPROVEMENTS. 

WiLLUM Knowbldb.n, of Great Gulldford-^treet, Soulhwark» en- 
gineer, for ** improvemenit tit tteam engines."— Granted December 3l» 

lS4li ; Enrolled June 30, 1S47. 

This iuvenlion relates to obtaining two revolutions of a shaft of a 
reciprocating steam-eugine for eacli complete stroke of llie piston. 
Figs. 1 and 2, are an elevation and a ptau uf a reciprocali<ig sie^tn* 



TFlg. 1. 



i' 



FIf.5. 
engine, showing the improveraei)ts. o, a, is the framing. 6, tl 
steam cylinder, c, the piston rod. e, the crosa head ; and/", the 
side connecting rods which are atone end in connexion with the cross 
head e, and at the other end in conueiton with the connecting rod g^ 
which is forked so as partly to t^mhrace the cylinder and lo allow of 
its being in connexion with both of tlie rods /, and this connecting rod 
is allhe end,g', in connexion wiib l!i»y beam or lever^i, moving ou an 
axis in the centre, by which the end, g\ of the lever, g, is controlled 
to move to and fro in nearly a struight line, which is one pecuharity 
of the iuventiun, and such beam or lever ut one end moves on an axis 
at g\ its other end by a connecting rod, j, gives motion to the crank, 
j", on Ihe main shaft k, of Ihe engine; thus will the crank shaft be 
caused to mnke a complete revolution each lime ih*^ piston moves 
from end to end of llie cv Under, and therefore two revolutions for each 
complete stroke of the piston. /, I, are twn arms from the axis, /',o»itf 
on each side of the cylintler, in order that they may be in connexion 
with the two side connecting rods,/. Titese urtVs are for the purpose 
of controlling the vorktng of the patl«, and to eirsure the end if'i cf 
the connecting rod g, making a uniform to and fru movement each 
time tlie ptBtou passe* from one end to the oiher of the cylinder; but 
it is uLvious thiit the same result would be obtained if the ends of the 
rods,/, g, were cuntrolled bv guides to move in the same direction. 

The claim is fur cumhining the parts /,^,i, with a cr&uk thaft 
or axis so as to obtain two revolutions of such shaft or axis for each 
complete stroke of a reciprocating steam-engine. 
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SMELTING COPPER. 

James Napikb, of SbacklewHI-lane» Middlesex, operative cbe- 
mist, for '* Imj^rovim(nt$ in Mweiling copper or other orti." — Granted 
March 2: Enrrlled September 2, 1S4/.— [Reported in Hvetou't 
Z/mdon Journal.] 

This invention oonsist* io improvementa in smeltiog copper orea, 
hj lieatirg lliem with fluxer, conslsticg of common suit, lime, and 
curbonaceuus mattera; and also in improvemeuta in smeltiDg orea, 
containing silver, or gold, tr botb thos« nietiils, by the addition of 
iilkaliue substances, coal, iron, and galena. 

The first object is to facilitate the separation of the earth from the 
copper; and to effect this, when stveral ores of differ^nl dcgcripliona 
are to he operated upon, the patentee mixes them in such proporlioDs, 
io relation to the eaiihj matters or ganeue they contain, as will cause 
the earllis to unite in the furnace and fortn glass : the ores have been 
mixed in suitable proportions, when the silica in the mixture ranges 
from SO to 75 per cenL, in relation to the other earthy matters, which 
•re generally mixtures of alumina, lime, baryta, fluur-spar, &c., — the 
nre»ence of oxide of iron greatly fitcilitates the fusion of the ores. 
Shculd the mixture (or tbe ore, when only one description of ore is 
'*' beit3g treated) not contain silica in the above proportion, the deficiency 
is Io be supplied by the addition of sand ; or, if the silica exceeds the 
above proportion, lime or fluor-spar ia to be added. 

After the above preparatory proceps, the operation is conducted in 
the following manner : — If the ore or ores should contain not less than 
1 part of iron and 1 part of sulphur, to 2 parts of copper, an addition 
is nade to every ton of ore, of 5t] lb. of common salt, 40lb> of staked 
lime, and ICO lb. of coal, and the whole is fused iua roeltioe furnace. 
Wbeo fused, the slag or scoria is skimmtd off, and the furnace is 
lapped into sand moulds: ilie ingots or pigs, thus produced, are 
treated as hereinafter described. If the ore or ores should contain 
leas than 1 part of iron to 2 parts of copper, the deficiency is to be 
fopplied by the addition of sul^huret of iron; or tbe ore is to be 
treated as before mentioned (omitticg the coal); and after tbe fused 
roiisa baa been skimmed, SO lb. of scrap-iron are to be dispersed over 
tbe surface thereof, as equally as possible, and the door of the furnace 
ii closed until the scrap^iroD is melted ; tbe furnace is then to be 
tapped into sund moulds. When tbe ingots, obtained in the above 
maiiotr, are set, they are ihrcwn ii to water, whereby they become 
disintegrated and fall into a fine powder; this powder is thrown into a 
beap, and allowed to remain for forty-eight hours ; after which, it is 
removed to a calcining furnace, and treuled in the mnnner described 
ID the specification of a patent obtained by the present patentee, July 
20, 1846. The addition of black oxide of manganese, instead of iron, 
has been found to produce a similar efTecl, but not with equal ad- 
yantaee. 

When ores containing little or no sulphur are operated upon, the 
above-mentioned processes of disintegration and calcination are 
omitted. The patentee commences, in this case, by mixing the ores, 
in relation to their earthy mutters, so as to form trlass, as above de- 
scribed (the ores, when containing no iron, might with advantage 
liove a small qu;intity of oxide or carbonate of iron added) ; and iben 
801b. common salt, 501b. slaked lime, and 100 lb. antliracite coal, 
finely pulverized, are added to each ton of ore containing 10 percent. 
of copper. If [lie ore should be richer in copper, a smaller propor- 
tion ut salt and time will suffice, ard a greater proportion of antbract'e 
Off coal will be required : the patentee says, be hua found, that for an 
ore containing 25 per cent, of copper, 56 lb. comincn salt, 501b. slaked 
lime, and 150 lb. iintbracite co.\\ will answer well, Tbe mixture of 
vre and other materials is fused in a melting furnace, which, for a 
riiarge of 25 cwL of ore, will take from five to six hours; and then 
tbe lused mass is tapped intosHnd moulds : ibe copper, thus obtained, 
will generally be ready for the refining operation; but should a por* 
tion of the produce be regulus, it is to be roasted, and afterwards re- 
fined, bcd-j and several of its suits may be used instead of common 
aalts; and so likewise may potash and several of its salts, or mixtures 
of these, free from sulphur. 

^sulphuretted ores of copper, containing silver, or gold, or both 
these metals, ure treated in llie following uianner: — The ore is first 
calcined and fused, ;.s in the ordinary ^meUing process, so as to pro- 
duce a regulus, containing about 50 per cent, ol copper; with every 
Ion of this regulu», 5Glb. soda-ash, 40 ib. slaked lime, 1 cwt. coal, 1^ 
cwU iron in scraps, and 4 cwt. galena (sulphuret of lead) are mixed, 
and tbe mixture is fused in a fusing furnace until the iron disappears; 
the fused mass is then well rabbled and tapped into sand moulds. 
Tbe lead will be found reduced at the bottom of tbe first and second 
ingots, and will contatD all, or the greater part| of the silver, or gold. 



or both, which the ore previously contained; these metals are jftrr- 
wards separated from toe lead by the ordinary methods of separating 
silver and gold from lead. Tbe copper is treated in the ordinary 
manner, or as described in tbe specification of tbe patent before ulluded 
to. Instead of galena, the oxide of lead may be employed ; in which 
case the iron is dispensed with ; but tbe patentee prefers to use 
galena. 

When treating ores of »ilver, or gold, or both, which do not contain 
copper, or which do not contain it in the state of a sulphuret, thtf 
patentee adds copper pyrites thereto, in the proportion of 4 cwt. of 
the latter lo 16 cwt. of ore, and then proceeds in the manner above 
described, viz., bringing the material into a state of regulus, and fus- 
ing it with soda-asb, lime, coal, iron, and galena. 

In conclusion, tbe patentee says, that he does not confine himself to 
tbe precise details, or proportions of tbe ingredients used, so long as 
tbe peculiar character of tbe invention be retained. 



LOCK FURNITURE AND SPINDLES. 




Mr. Pitt baa obtained a patent for an ingenious improvement in the 
mode of fixing the furniture on locks i»nd shutter knobs, as shown in 
tbe iinnexed engraving; by which, it will be seen that the spindle is 
not fastened to the knob," but is merely let into the socket. This 
method obviates the necessity of driving on (he handle with a mallet, 
which frequently mutilates the furniture. Another improvement is 
the doing away with the small screw in the neck; instead of which, 
the jpindle is first placed in the follower of the lock, and then tbe 
knob put upon it, which has connected with it the brass plate of the 
rose; this plate is firmly fixed to the door by Amall screws, over which 
there is a cover rose furnished with a collar with a female screw, and 
which is fastened by two or three turns on to a screw rouiul th" 
neck of the brass plate : thus the screws and brass plate are com- 
pletely concealed. The improved furniture is maoafactured by 
Mes»rs. Hart aud Sons, ironmongers, of Wych-streel, Strand, and 
may be had either in glass, china, ebonv, ivorv, or other fancy it* 
tings. 
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KING'S COLLEGE, LONDON. 

//. ' AddrrM : read to the Students m the DeMtrtment qf the 

Api' ■■, it the commencement of the Settion, on Tiutdtw, October 

Mk, !: ; . i». T. Anstei*, K.iq., M.A. F.R.S., Frofe«Mr of Geology to 
the College, uud Dean of Ibe Department. 

GcxTLEvr.s— « '■' i' ' ^ T have tlie honour to do, the office of Dean of 

the ilepurtineui lences fur Che ensuing year, I have thuuglit 

It cvpedteul, foi ' [•!•; uf another deparlmeat of our Collefre, to 

open tiie bu&ioe»ii ut the academical year by aa address, ia vrbich I shall 
tiuiravour tu explain to you briefly sonie of the objects, peculiHrilies, and 
benefits of the education which is here otTered, and of which, it is to be 
hoped, you svill take every advantage. 

The object of this department of the Applied Sciences is lo give general 
t^dncatioo, as distinguished from proi'estionat education We wish to give Ihia 
general education, however, in ^uch a luaouer and to soch an extent, that 
special cducHlion ia engineeriog, architecture, and some other very iinpur- 
taol profflssiuuul pursuits, may rise naturally from it and be iutimateljr 
connected with it. It has been endeavoured so to arrange the course, that 
the required practical knowledge and manual dexterity for such pursuits 
•hall be connrcted with and arise from the sound educational principles 
inculcated in the lecture-room. 

Education is, in o<ie very important sense, the serious occupation of 
every thtuking and actini; man. ]t rommfnoes with our entrance into the 
world ; it i& carried on, whether for good or evil results, with great energy 
and incesEiinlly, through early childho(Kl and youth ; it is continued, also, 
whether we will or not, as we advance into manhood ; and 30 long as we 
remain on this side the grave, so Iodk do we coutiouo to learn, — to acquire 
new habits, uew thoughts, new idi^as, and to exercise some iufliience over 
nur fellow-men. It is only the idiot who can escape — although it is Ibe 
privilegt? of the idle aud the inactive to approach in the nearest degree to 
this lowest condition of our human nature. 

But although education — or the training of the human intellect to ac- 
complish the purpoMS of man's nature — is thus a process constantly going 
on. there is a particular period of life when the faculties are in their early 
vigooraud the physical powers as yet unworn by the pressure of mental 
escitemcut; when the memory is fresh and not burdened with the experi- 
eooes of a \\fc ; when the lt(;ht amusements of childhood pall upon the 
■enses, und thought begius tu take the place of simple, unlhiDking obser- 
ration ; — there is this perioij in the life of every one, in which it is possible 
lo sketch in simple ontlioe some truthful delineation of the future, aud 
when, therefore, it becomes of ttie must earnest importance that the sketch 
should correspoud with the intellectual and mental peculiarities of the 
individual, 'ibis is the time when school gives phice to college ; when 
mere routint-, imposed from without, is to a certain extent changed to vo- 
luntary, and in many cases more severe, mental exercise; when new, 
powerful, and lusting impressions are made; when new associations are 
formed, which will probably long influence the habits and the character ; 
and when, in a word, what there is of intellectual and moral in the charac- 
ter begins to espaud, becomes less depvadeat on circumstances, and takes 
some special direction which is rarely afterwards changed. 

In the great majority of cases, the part in active life that is to be taken 
by every individual is determined for him by external circumstances, over 
which he hiu little control, lu such instuoccs, it is however not unusual 
Unit, in addition to and beside the diretjt occupation or bu'iinesB of an edu- 
cated and iolelligeot man, there is some one subject or department of know- 
ledgo pursued quietly and as an amusement, to the infinite advantage of 
himself and his family, and by 00 means to the detriment of his business. 
Ia other and rarer cases, the occupation is at the same time tlie amusement. 
Both of these cases may be greatly affected hy the ^ducatiun of the youth, as 
he is passing into maniiood. Both therefore should enter IdIo every scheme 
of education ; for, however we may conclude from philosophical specula- 
tion, no one aocostomed to observe will doubt that there are certain ten- 
dencies that are peculiar to the individual ; and that as no one man so accu- 
rately resembles another, that we cannot determine some poiut of difference, 
so no one intellect is without its individuality— capable of being directed 
inurv easily in one patli than in any other. 

Thus, as there are diflerent objects to be attained, and human intellects 

' constituted tu attain them ; as society requires all powers to be 

. and needs the exertions of all her members, it is only just and 

1, ..^ >; that in that transition state of which 1 have reminded you, tind 

m which you are, there should b«f various ways of arriving at the required 
f,.sult — namely, the providing men adapted to carry out fully the objects of 
•ooiely in all departments. The attainment of the public good in thi» 
scase is, I conceive, the prnctical fulhlment which a nation is required to 
attempt of the sacred maxim — "lo love our neighbours as ourselves." It 
is Rctiai; with a view to benefit mankind at the same time and to the same 

i'- -r- « •)( we are ourselves personally and iulellectuaily benefitted. The 

!>.<nt of places of education, such as this College, and of this 
jrecially, has resulted from the endeavour to carry out this pur- 
pose ; Hud yi>o who are ab.'Ut to profit by the course of instruction here 
alTnrded, are bound to recognise with gratitude the opportunity which is 
thus offered you; and placing yourselves, or being placed, under such 
oblizatiou, you will be responsible, each to his own conscience, for the 
result. 

The kind of education offered in that department of the College to whidi 



yoQ arc attached Is pecnliar, and scarcely resembles any systein previously 
adopted, It has already proved most successful, ii« an attempt to cxiroil 
the advantages of college education to inuny whose special object in afii^ 
life was likely to be mora distinctly aclirc. than either contemplative or 
dependent on the constant and exclusive exercise of the iutellertual powers. 
Some modification seemed needed of the aucient and not unugcfol system 
adopted in our universities of Oxford and Camtiridge, Tor the time required 
and there euiployeil in the cultivation of language and pure mathematics, 
had, during the lapse of years, gradually stolen on from the period of boy- 
hood tu that of manhood ; and fur this renxon, those w'hoi.e pursuits would 
remove them entirely from the further proi^ecution or applicaliou of snch 
subjects, were necessarily deprived of the advantages of college discipline. 
They were also without the opportunity of acquirinif, by any kcmmJ system, 
the groundwork aud elementary knowledge which should be really useful 
in their subsequent employiueots. 

The endeavour 10 determine whether in our own country, as 00 tb« 
continent, it might nut be possible to establish u system not less sound and 
based DO less on the peculiar nature and requirements of the huumo ioteU 
lect in a certain stajge of its development, than that system which has 
produced so many and such great divines, lawyers, and natural philoso« 
phers, — whether, I sav, it might not be positible to mn^lif; that system, kj 
as to produce men 00 less useful and no less distinguished in tbe paths of 
active and business life — whether we could not by surh modificuliou bring 
forth energies hitherto dormant, and induce a more systematic and philosa- 
phie application of thought and intellecC to every-day life and ordinary 
business, — rendering men belter able lo apply science, because they had 
been taught to know it properly ; — this, I repeat, was the object of tba 
experiment that has been first tried in this place. 

It is my iolrotion in this introductory address to explain to you some* 
thing of tbe nature of tlie system we have adopied, and tho »pirit io which 
it should un your part be received. You are those on whom we depeod 
for success — we must be supported by your exertions ; and we am ttuuod, 
therefore, to tell you what are our real views and feelings with referuuoe 
to the working of our plao. 

Now, one of the tirst things that it is necessary lo observe may seem, 
perhaps, somewhat paradoxical : we wish rxlher to educate than tu ouai- 
muoicate knowledge. Kuowledge in itself is no doubt good ; but, lo our 
opinion, education is belter, and of far greater importance lo you. Our 
whole system — the College system in the best sense — is a course of tmui' 
ing adapting the iutellect to acquire koowledi^e, bat only teichiug know- 
ledge incidentally. This, it roust be under!>tuud, is not merely a llicorj, 
but a pervading principle. It is not seen in the individual tcctureti, t>ul 
it is felt in the general conduct of the whole. 

The course of study in the department extends over a period of thnse 
years, and in each year the subject oi Matheuuiticn ix expected to occupy 
a considerable portion of the time and thoughts of the sludeat, the tiina 
however diminishing a little as he advances. 

The experience of many years and many lives has shown, that for tbe 
purposes of mental discipline tbe peculiar habits of thought and accuracy 
of expro<sioo demanded 10 the pursuit of niatheniaiical sciei ' - the 

highest degree valuable. For this reason, as well as becati- r». 

cat knowledge is absolutely required in tbe practical applitt' : :^<-i> 

ence, you arc conducted step by step through that perfect chum of rvoMjo* 
ing which has been banded down for more than twenty centuries as iho 
foundation of geometry ; you are taught the nature aud meatiiiig of ibal 
symbolical language, by which, in the hands of a master, the most dilEcott 
and obscure problems are ingeniously solved; and you are ' t« 

acquainted wiih ih" principles as well as the lueihod:) ucooni ' b 

this symbolical language of algebra may be applied to the < > <a 

of problems in geometry, the tliinking out of \vhich by com ii> 

ment would be exoeediogly dilllcult, and in some cases pt 1 oU 

impossible. 

I allude thus briefly to the fundameolal principles of pure mathematics, 
which form an e^sseniial portion of your early studies in this place, in pniuf 
of what 1 have already stated concerning the nature of the edoctilmi 
offered. It is bused on no hypothetical or speculative novelty, hut com* 
niences, as all useful education must do, by training carefuWy tlie rensuntng 
faculties ; and it selects for this training the sulijecl of pure maUu-uiatica, 
as thai most likely to be afterwards useful. Be assured that tbe time aixl 
labour bestowed on this part of your studies will never be regretted in 
after-life, aud thut whatever your pursuits may be, this mental training 
will help you to succeed in them. 

io thus speaking of the principUs of gi>ometry as taught by Euclid, 
and the nature of algehra as mtroducmg a knowledge of symbols, 1 haw 
said all that is necessary to illustrate tbe view»i adopted in this depariraeot 
of the nature and use ol mathematics in educatiou ; but 1 cannot leave tba 
subject without remindioK you, that however iniportaul it is to understand 
fully and clearly the bearings of any subject that concerus us deeply, ao- 
thing io the whole of education is so iinportiint as the having a distinct 
and clear appreciation of the nature of the argument in every detooastra- 
lion in geometry, and tbe meaning of the symbolical expression to every 
elementary proposition in alj;ebra. Your progress by help of meioory 
is of absolutely no value without this; for noibiiig i^ less useful or Icaa 
important Cbnn tbe merp learning by heart the propositioas of Euclid, «( 
performing, without uuder.-ttandiii^ them, the iogeoious transforiuaUous by 
which problems art- soinr^tiiiie.-, MiUi-tl. 

While tlic study of pure iiiatlieuiatics is thus in^tste<l on as the first 
tlemviit in your educaiiou— and in litis respect tiie Cuume of inslruolkta i* 
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•imply a tranfeript of that which has bwn found nseful at one of oar older 
uaiverBitiea^lhere is also introduced at the same time another subject, 
diffieriDg much leas in reality than in appearance, and of scarcely inferior 
value as a means of rducatiou. I allude to that elementary view of 
Chemiilry which is pretipnted in your flrnt year. For if the pursuit of 
mathematical invpii|i{(ati(in ia valuable in its lasiin^ influence on the con- 
duct of the inlpllect and the rrfleclive faculties, the elements of chemical 
philosophy form a subject equidlj well adapted to improve the faculty of 
iMMervation and the nature and use of experiment as a means of acquiring 
knowled};e. The one science teaches us to reason upon assumed data ; 
the other to iuterroKate uature from obiierved phenomena. The mathema- 
tieiao commeuces by assuniinf and defining, the chemist by observing and 
esperimeutinK : the former is inili'pendeut of nature and external pheno- 
imna, the latlrr deals only with that which is — with matter in its various 
forms, and the laws according to which those forms arc modified and 
mutually related. 

The introduction of chemistry as a subject of elementary instruction is 
tae of the peculiarities »f the course of study here adopted. It is a dis- 
tinct and marked recognition of the value of experimeutal science; not 
merely for its direct result in a certain amount of useful knowledge ac- 
qoired, but in its efiect on meu'al culture. And in this respect 1 would 
have you consider it and avail yourselves of it. 

Chemistry is the link by which pure mathematical science is connected 
wiib natural history. To understand clearly in what way and to what 
extent the result of that abstract cultivation of the reflective faculties- 
requiring thi-uri-tical certainty in every proof — difllers from the habit of 
arriving at n-bults by the comparison of various observations and the 
weighing of probabilities, would involve a disquisition much longer and 
more metaphysical than I am at present inclined to uifer: but I am sure 
that no one, who is aware of these two very diflferent ways of convincing 
the human mind, will deny the value or the practical necessity of the latter 
method in the great majority of cases that present themselves for determi- 
Dation. For this reason it is that the evidence of experimental observa- 
tion, as taught in the hrst and simplest operations of chemistry, is of ex- 
treme value ; and for this reason chiefly-^whatever may be your occupa- 
tion subsequently — you « ill always feel the benefit of having been taught 
the priiicipli-s tif chemical science. 

And what is perhaps the most beautiful and most iuterestin^r point in 
Roch education, is that we learn these important habits of mental disci- 
pline wiihout etTurt, and almost without being aware of it. No one whose 
iutellects are fresh and healliiy, can enter on the pursuit of satural science, 
«>pecially in this its most attractive form, without being charmed by the 
tiiniplicily and beauty of the results obtained by the chemist— exhibited as 
thfy are in experiments that command attention by their novelty, no less 
than by their manifest usefulness. The method of eiperiment is the first 
method of nature,— the child and the boy pursue it unthinkingly, and the 
pliilosopher dilTers from tiieni only iu arranging and directing his inquiries 
with reft-reuce to vome dtlinite and important object. Most of our ideas, 
if nut all of them, are introduced by those inlctb to knowledge which we 
chII the senses ; and the infant, stretching forth his tiny hands to touch 
that object which is beyond his reach, and which is only recognised by the 
eye, is a type, and no unworthy type, of the great master of chemical 
science, exerting his powerful and wull-trained intellect to bring within the 
range of comparison various resnIlH of observations variously made, and 
Iu connect phenomena apparently distinct by discovering the oature of 
their dilfcrc-uce and the laws by which they are alike governed. 

While the study of uiutliematiRs thus tends to cultivate the reasoning 
powers, und teach the nature of aZis<rui-< truth ; and the pursuit of che- 
jiiisiry quickens the observing faculties, and proves the value of cf/;erim<>i- 
fii/ truth,— there is one department of natural history to which your atten- 
tion is airo required during tlic first year of your academic studies. It is 
Mineraloffji ; and by it you will learn sonietlimg of the methods of recog- 
nifiug important and characteri.olic peculiarities in which various natural 
objects diifer from or resemble each other. You thus learn to discriminate 
nud to compare ; and you learn also why certain characters are more im- 
portant than others, and how best to wize the true distinctive marks. Nor 
is Ibis introduciion to the classificatory sciences itself unimportant as a 
ni«mtul exercise ; but, on the contrary, you will do well to pay careful 
attention to the reasonings here presented to you, and to the conclusions 
deduced. As bearing upon chemistry, and teaching the nature and value 
of the combtiiaiious of luulter presented in the structure of the earth's 
criisi, mineralogy also prebeuts a large and interesting group of facts, 
many of which have still to be referred to their legitimate places in sci- 
ence; and many such facts, which at first seem isolated, will be found to 
Lave a bearing on questions afterwards presented, concerning the mode in 
which nature works in her vast subterranean laboratory. Mineralogy is 
also intimately related to the subject of (icology, to which in the second 
year of your studies your attention is also directed. 

I'be remaining sulijects of study for the first year involve some depart- 
n:ejits of natural philosophy not requiring mathematical knowledge; some 
of ibe elementary practice of surveying ; instruction in drawing— useful 
Iu fall, and absolutely necessary for every practical man ; and familiar 
knowledge of simple machines, and tlie use of tools in the worksiiop ; 
since without practical knowledge no one is qualified to superintend the 
work of others with regard to such subjects. 

I can hardly dwell too strongly or allude too often to the practical value 
of instruction like this. To appreciate the idtas of force and motion by 
reference to actual eiamples,— to learn the nature and calculate the effect 



of ftiipf of force and motion by the mle and compaM,— by the scale aad 
the measare : — to see exemplified to the senses the reality of those eflfeets 
which by abstract calculation ought to be produced— these are views of 
natural philosophy which amose whilst they instruct, and which are easily 
remembered and constantly put in execution. This system of combining 
example with precept is well adapted to carry out the objects of the coarse 
of education adopted, for it necessarily suggests a ready means of applying 
experiment to tlieory ; and thus shows at once the value of mathematical 
calculation, and its most direct and available use. 

Nor is it less interesting or less useful to the active spirit of the young 
student, that he should be shown and hear explained some of those more 
complicated contrivances which form the boast of our age and have so 
largely contributed to the greatness of our country. To be able to examine 
not merely machinery and models, but machines and factories, — to be 
taught the principles of their construction whilst they are seen in full 
activity and performing their appointed task, — to watch the results wbea 
not the success of a lecture-room experiment, but the fortunes of many 
and the lives of thousands are dependent — this kind of instruction cannot 
fail to be as permanently valuable as it is deeply interesting. 

But, as I have already reminded you, general instruction in machinery 
is here accompanied by a special and manual instruction in the workshop. 
The use of tools, the dexterity required in overcoming mechanical diflicul- 
ties, and the habit of regarding detail, thus introduced, must be of the 
greatest value to every man, whatever his position in life may be. And 
this kind of education, it should be remembered, is not less valuable to the 
country gentleman, whose object it is to improve his own property or 
advance the interests of his fellow creatures, than to the engineer, the 
architect, or the surveyor. The ingenuity which has recently been brought 
to bear on the manufacture of an astronomical instrument, perhaps the 
most remarkable that the world has ever seen, is a striking, but by no 
means a solitary, example of the value of this mechanical knowledge to 
all. The Marquis of Worcester two centuries ago, and Lord Stanhope ia 
more recent times, are singular instances of men, who, from their positiuo 
in society, might seem removed from such employment, but whose manual 
dexterity in the workshop was not less remarkable than the inventive 
genius they exhibited in machinery. The workshop will not, therefore, be 
neglected by any one who wishes to occupy a distinguished or even a 
respectable position in his profession as an engineer or an architect. 

It is equally impossible for any one to succeed in such occupations 
without a familiar knowledge of the principles of geometrical drawing 
and surveying. Both are required ; and both, as they need much practice, 
must be commenced early and continued steadily. As you advance, and 
exhibit a taste for one or other particular subject, it may be advisable to 
turn this instruction in some special direction : but for the first year, the 
acquiring a useful habit ia perhaps of more importance than the extent to 
vibich advance is made. 

During the second year, the nature of the instruction communicated and 
the methods adopted do not vary greatly from the scheme I have already ex- 
plained, the extent of the instruction and the introduction of new and more 
advanced portions of the varioos subjects making the chief difference. But 
there are two points in the education of this year to which 1 wish to direct 
your more especial attention. They are the course of lectures on practical 
chemiitiy, and that on physical geography ind descriptive geology. 

The instruction in mathematics, which for the first year was confined to 
those departments which chiefly involve principles, now includes some of the 
higher branches, and involves an investigation of the methods according to 
which pure mathematical science is applied to solve important and compli- 
cated physical problems. The instruction in natural philosophy corresponds 
with and assumes this advance, and involves a consideration of some of those 
important theories on which depend the working out of practical mechanical 
problems. 

But in chemistry a new view of the subject is taken. From chemical 
principles you advance to chemical practice, and to the nature of those 
changes produced in various ways on the raw materials employed in the aits, 
and dependent on the action of what are called chemical forces either 
directly or indirectly. 

In this way you are introduced to the ume kind of information connected 
with the laboratory and the principles of cheniiitry, as you have in the lec- 
tures on machinery and manufacturing art ; which may indeed be coniidesed 
as the practical and best illuilrations of natural philosophy, as the otiiers are 
of chemistry. When you look around and consider the infinite value of a 
knowledge of chemical science in the vast multitude of delicate and important 
operations carried on in our manufactories, you will recognise the value of 
this part of the course. In all those employments in which co/oMf is introduced 
or required, not only in dyeing but in bleaching, as well u in the arts of 
tanning and soap making, in the manufacture of salts and acids of various 
kinds — a knowledge of practical chemistry is the foundation of the whole 
knowledge needed. In brewing also and distilling — in metallurgy in all its 
departments, and of late years in many extremely important operation* 
connected with the mixtures and alloys of metals, tiie same dependence on 
chemistry obliges every one whose business connects him in any way with 
them, to study the theory and the practical applications of this science. 
It ia not without reason then that 1 urge the advantage of this part of your 
education of the second year. It involves chiefly, as you will perceive, 
the accumulating a vast number of important facts, and thus to a certain 
extent differs in character from the education previously afforded. 

In the progress with regard to natpral philosophy and chemistiy will be 
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recogniied at once the n&tare of the edacation at this part of the courac. 
You will aUo perceive that the education, although etoinently practical, is at 
ibt taaie time founded on principles previously iaculcated, «ad that its re- 
sult is by no means to form premature engineers or professional men of any- 
kind, hut is hitherto confined to creating a clau of well.initracted persous, 
fit for any practical employment whatever. 

Together with the applications of chemistry, the auhject of geology is now 
introduced, as a science to which the attention of the stQdents of the second 
year is especially directed ; and as this is the subject un which I shall my- 
self have to address you, I will only at present dwell upon it so far as to 
give a sutBcient idea of its relative importance amongst your studies, aad the 
place which in my opinion it ought to occupy. 

The pursuit of geology may be considered to involve three distinct su*)- 
jects — a mere description of the earth's crust, and an account of the order 
of arrangement of the materials regarded simply as matter of fact — a history 
of the earth as deduced from such observed fact, and applied to account for 
the appearances— and a statement of the practical results of knowledge of 
this kind wicn reference to the practice of engineering and raining, agricul- 
ture and architecture. Following in some measure the plan adopted in che- 
mistry, f at first introduce to your notice the principles of geology, and 
describe the facts observed. I afterwards eiplain the direct practical appli- 
cations, and the mofle in which these are best made. The former is the 
inbject of a course of lectures given to the students of the second year — the 
latter is now confined to the third year. 

Geology is essentially a science of observatioQ ; but as all facts muit be 
grouped and laws obtained from them before they are practically available, 
a knoivledge of the history of the earth, as deduced from the observation of 
phenomena, is necessary before the facts themselves can be applied. This 
history I endeavour to give, avoiding as far as possible mere theory, but 
always having reference to general principles ; and. as a department of na- 
tural history, possessing all the advanUges that belong to the details of that 
science, and at the same time offering a yet wider and more important 
field of philosophical speculation, I believe no subject is better adapted for 
educational purposes, or more likely to enlarge the mind and strengthen the 
expanding intellect. The vastness of the operations considered ; the extreme 
duration of time involved; the singular variety and the mysterious succession 
of organic beings ; the evidence of the action of chemical forces on a scale 
so grand that the mind can with difficulty grasp and appreciate it, — all this 
tends to give to the subject a bold on the imaginatioa ; and has in some 
cases given alarm, and in others extravagant wildness, to the well meaning, 
Itut not well informed pursuer. A calm and dispassionate view of the facts, 
and reasonable dedjctions from them, forms however, as I have said, a sub- 
ject not ill adapted to instruct aud improve the student, and is absolutely 
necessary for a fair appreciation and effi .-ient use of the science of geology, 
as applied to engineering and miuing operations. 

It is considered important that the student, who has thus careftilty acquired 
during two years habits of thought and observation, whu has become ac- 
quainted with elementary principles, and is to a certain extent familiar with 
methods, should terminate his educational course by a third year spent in 
the acquirement of the higher branches of knowledge, and in the obtaining 
practical informatioa on various subjects connected with engineering and 
architecture. The higher mathematics, and more especially the geometry of 
solids; the principles of mechanism ; the modes by which strength of material 
is tested, and the force of complicated machines estimated ; the arta of con- 
struction as exemplitic^d in extensive and important public works; the details 
by which the engineer is enabled to superintend and estimate the cost of 
such works,— all these enter iitto the course which is thus provided, and they 
must necessarily be excluded from the instruction given to the less advanced 
student. In addition to this, however, the art of chemical manipulation, in 
which each student is himself engaged in practical analysis and research, and 
in which he has the advantage of the laboratory and the superinteudence, in 
this case personal and direct, of the professor, cannot fail to b« of the greatest 
value even to those who will hardly again be called upon to investigate per- 
sonally in this braocb of science. With a view to assist in carrying out 
most fully the high practical character of the education aflfiirded, I have my- 
self undertaken to deliver to these advanced students a special course of 
lectures on the most important practical applications of geology and miniog. 
We thus hope that at some time the attention of those interested in the 
progress of education, and who have the ability as well ai the inclination to 
do good, may learn the advantage of inculcatini; science as a necessary adjunct 
to practical knowledge; instead of leaving practical men who would willingly 
receive a sound education, scarcely any means to obtain even technical 
knowledge, except by incurring great expense and serious loss nf time. 

In tbas speaking of the various branches of instruction affjrded to the 
students of each year, f have not hitherto alluded to that religious instruc- 
tion which forms a characteristic feature of this as of every other depart- 
ment of our college education. The lectures of the Principal and the Chaplain 
on some of the more important subjects of divinity, are not only in them- 
selves essential, as keeping up that association of religion which is so valua- 
ble, but mast also be regarded as a portion of the scheme of education. 

The object of all our elforts here is, as I have already reminded you, essen- 
tially collegiate ; it is to form the christian and the gentleman — the useful 
member of society as well as the efficient and intelligent engineer and man of 
business. The discipline of this place and the good feeling for which it has 
ever been remarkable, it the earliest fruit And most gratifying foretaste of 



ultimate success. It is a proof of welUregalated intellect as well m good 

feeling when the natural livehness and exuberant spirits of yautb are con- 
fined within decent bouad», and do not feel trammetled by wholesame regu- 
lations. 

For this reason I regard as an interesting sod useful part of oar tystem. 
and not as a subject superadded and indepnndent of it, this portioo of reli- 
gious instruction. It is not only a part of the college system, but a portion 
nf the special instruction which belongs to the department of the Applied 
Sciences; and it serves t>> bind together — founded as it is on thn best princi- 
ples of our nature — many pursuits and interests which might otherwise ap- 
pear disconnected and incomplete. This portion of instruclioa is coatinued 
throughout the three years of the college course. 

Such then is a general sketch of the plan of education which many of you 
are aow commencing, and which others have already partially followed. As 
a plan, it is sufficiently distinct and comprehensive : it aims at one object 
which is kept constantly in view ; it makes use of simple means which are 
througrhout of the same kind. 

Our plan is to prepare men for the ordinary business of life — not so ranch 
by forcing knowledge uprin them, as by inducing them to acquire it. We 
believe that the kind of education we offer is not less adapted for the country 
gentleman than for the engineer and the architect. We think that the 
hanker and tlie merchant would be the better for having had the training we 
offer; and we are confident that society would be greatly beneStted if some 
such plan were adopted in the education of the middle classes generally. 

We appeal rather to the common sense than to the intellect, when we a&k 
if such information as that we endeavour to teach is not likely to be useful — 
if such trainiag is not adapted to practical men ? 

If this our plan is thus distinct and comprehensive, we may venture also 
to believe that it is kept cotiiitanlly in view. We do not mean, indeed, to 
assert that it is talked about daily in the lecture-room, or that we individually 
endeavour to refer our instruction to it ; but we do say that the ijraleni 
adapted is such as to demand and insure perpetual recurrence to it. Our 
scheme of lecture-attendance — the examinations held from time to time — 
the rewards olfered in prizes and scholarships, may be mentioned as proofs of 
this: and we may safely point to the workiihopas welt as the lecture -room; 
to the factory inspected, and to the museum visited, as the most certain 
and convincing testimony to the uniform working of our plan. 

The means that we adopt are also very simple. Wo require regularity of 
attendance; bat we Hud no difficulty in enforcing order; we encourage the 
timid ; we are anxious to the best of oar power to usist those who help 
themselves. 

And the result is seen at present In the satisfactory nature of onr anaaal 
examinations, and will in time appear in the harvest of useful men who have 
gone forth from our ranks. Time is necessary to crown us with this reward; 
but indications are not wanting of our students in this department being 
likely to attain similar distinctions to those which have already characterised 
other departments ia the College, the period of whose duration has been 
greater. 

In bringing this address to a conclusion, it remains only that I point oat 
once more the essential and peculiar features of the plan we have adopted, 
and the importance that each one of you should keep in view the anity of 
this plan while pursuing any subject that may seem to have a more engrotsing 
interest than the rest. We desire to give an education essentially practical— 
technical, indeed, for some who may require it, but general and untechaical 
for the greater num'icr. With this object in view, we insist much and pay 
great and continued attention to those elementary subjects of instrucdon 
which chiefly encourage and produce sound mental culture: — the eleiaeola 
of geometry of chemistry and of mechanics serving chiefly for this purpose, 
and being employed instead of the principles of grammar, elsewhere resorted 
to, as having more distinct application to the dus of facts afterwards ea- 
grafted on this stock. 

In order fully to benefit by our system however, yoa will readily p«rcei?a 
the necessity of limiting the pursuit of pure mathematics, which we wish 
you to employ as a means, not regarding it as an end. Da not therefore 
permit yourselves to dwell too exclusively on this subject, if yoa would ad- 
vance to the ultimate objects we have in view. 

The theoretical application of pure mathematics to nataral philosophy is 
another snbject to which we invite attention, and require you to obtain soma 
prodciency. But let me warn you, as practical men, against the danger of 
pursuing in too great detail this portion of mixed malbematics. 

It is the especial object of the instruction we give to send men oat inti 
the world, not to retain them in the closet. Study all those subjects that 
come before you minutely if you will, and by all means study them so as to 
have clear and accurate notions of what you are about ; but regard them 
always in a practical tight-'refer them csnitantly to some immeiiately use- 
ful object — think of them as men of business rather than as philosophers. 

There is, I believe, no danger of your knowledge in other departments of 
science becoming too contemplative ; unless, indeed, you should be inclined 
to pursue chemistry, mineralogy, or geology, rather for the amuiemcnt they 
affiird than for their distinctly practical results. With regard to my own 
science, I always have endeavoured, and always shall endeavour, to present 
it to you in its most practical light; and the pursuits of chemistry and mine- 
ralogy are so directly connected with the arts, and with mining and metal- 
lurgy, that few of you probably will be tempted to pursue these acieacei *i 
object! of ezclniive reiearcb. 
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The remiininic vuhjedt of instruction ire eminently praetic*!, and need no 
warning of this kind. 

Quitting for a momrat any reference to the especial nature of the iubjects 
Caught, there are tno errors diametrically oppoted to one another, but to- 
ward* one or other of which almost every person is occasionally tempted. 
Theae are idlenesa and over-exertion. It would be difficult trj determine 
whkb of the two has been more fatal to the progress of the student. I need 
hardly tell you how much danger there ia in giving way to the idea that 
when the immediate ta&k is learned, idicnets is permissiMe. In the school- 
boy, indeed, we excuse this, because in most cases the mental effort requires 
to be aocceeded by physical exertion; but for you there can be no such feel- 
iDg. You munt advance steadily, constanlty, and incessantly, if you would 
attain that distinction and success which ought to be the olijcct of your 
ambition. Relaxation no doubt is necessary, but your relaxation must not 
be idleneu. 

On the other hand, yon will be tempted in yonr competition for the 
honours and prizes offered as the rewards of exertion, to pursue your studies 
with an unreatonable and excessive ardour, without regard to prudence and 
health. This is no less an evil than the opposite vice of sloth. You are no 
more justilied in excess of this kind and in the indulgence of mental excite- 
ment, than you woald he in lUe unreasonable indulgence of any other pas- 
sion. Nor can you really benefit by this kind of intemperance. A steady 
and anwavcring progress i^ most valuable, and most permanently useful; ami 
yoo bad far better fail in obtaioing the prize than obuin it at the coat of 
heaJth. 

And now that you have b^o informed of the nature and extent of the 
edueation here afTorded — what wc offer you, and what wc expect from you — 
my task, that of introducing you to yoar work, is for the present at an end. 
I have mysrli' no fear as to the result in your cases individually ; and what- 
ever may have been or may be the toil and the anxiety of those who have 
•aperintended the growth of this department of the Applied Sciences, of which 
you are now merol>ers, — whatever atrugglesand difficulties we may have had 
ID carrying out our views, with reference to the subject of general scientific 
education, — however slowly it may have taken root, and however it may have 
beeo checked by the apathy of those whose other occupations were too pres- 
ing to allow them to do justice to this, — we aru all, I think, satiified now that 
as a system it is established ; and that wc who have laboured earnestly in 
the cause may fairly expect to sec the result in our days — alihoiigh one ol 
tboae to whom the system owes much, and who would have r«>oiced to sea 
ita present success, has unhappily been removed from bis sphere of useful- 
aes« before success dawned upon ui. I cannot forbear tiere this illusion to 
oor late lamented Profeaaor of Cbemhtry,* fur I feel that without his exer* 
tions we should not this day have been able thus to offer congratulation, as 
well as to express hope ; and be would, 1 repeat, have been amongst tboae 
moat rejoiced could he have seen his views tbiu far carried into successful 
operation. 

* PnCeaaor DaaicU. 
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Mathemaltcal Phj/mct ; or the Af<ilhematieal Principta of Naiurai 

Phitotophy ! nilk a deth/opnent of the cause* of Hc'ii, GMeom Ela»- 

iicily, GravHutioii, and other grtal phemmeua p/ Nature. By Joa.v 

HcRAPATH, Esq. Londoa : WbilUker and Co., 1847. 2 vols, ro/al 

I ooUto. 

It ia not long since that a Mr. haae Frost proclaimed, trumpet- 
mouthed, a djscuvery of the most stup-nloui imporlarice — via,, that 
the Newtotiioiii Theory w»n aa untrue ua it wni blaspliem^tui^; llut the 
9an was nut Itie centre of our system, but revolved round tlie ejrtli ut 
(be distai)C4i uf abuul 20,0kK) milea ; thai ibt; moon wjs n block of ice, 
distant ti,OUU miles ; ami, "us to the length of the diamsler of the uai- 
9ene, if any gentlemai] were tu ask me ltj.it question," aj* Mr. Froslf 
" I should answer—* It is as long aa God ple<isea.' " 

Mr. Frost's objections to the theory of gnvilati on were certainly 
very plausible. "Newton," observes ll^t aslute p!)ilu-opli«?r, 
** accounted for the force whicli driven tiie eartli up iht: ascending 
node of the ecliptic, but does not iiccount for lire force wliicli rulls it 
down the descending node;" and again, "if the st.trs are infiiiit«iy 
distant^ how is it th.it their light doe^t nut interfere to prudui-e dark* 
nrts?" This latter objection we consider especially pri>ft>un J, —in 
upinion which we the more confidently express fur two reusonsi — 6rsC, 
because we entertain il in cummoti witli one of the most popuUr 
joaro'iis of the day; and spcundly, became weciii't understand it— a 
sofllcient proof with mast people of the profundity of an ide.i. 

About the same time lh<it the un^cienlilic public wai .istunished by 
the theories of Mr. Isjiac Frost — io oppusitiou to Sir Isaao Niswtun — 
the aicienti6c public vtA% gratified by the dNcoTery of a uiw pLiost, 
«poo which nu t«;lescope h^id yet been turned— oa which ao eye had 




ever gazed ; which, too remote and obscnre to be apprehended by the 
faculties of sense, was reached by .i gr.<sp of intellect not unwoithy of 
him who first interpreted the laws which made necetsaiy the exist- 
ence of that distant world. How rich must hare been the reward of 
its silent and iiiiobirusive discoverer! Huw intense iii4 scorn of the 
pedants v^ho surrounded himi Witii what quiet mirth would he turn 
from their Hiqu'ptdalia terba, their " hemihisxaietrahedront" and jar- 
gun, to those cherislied results of his toil, the finul completion of his 
Priticipid! Dj.v, in all her Indian magnificence, had for him less 
glory than the Night; for Night held the treisiire he had staked 
years uf thought to win. Mighty was his ambition — mightier his 
success. 

Somewhere in the wide gap between these two great philosophers 
we would rank Mr. Herapuih, — and in justice to that gentleman, be it 
observed, nearer to Mr. John Couch Adams tlian to Mr. Isaac FrosL 
If our author had succeeded in aecomplishiDg idl thit the lengthy 
ttlle-p;ige of his work professes, ne should consider him by far the 
greatfisl man uf his age : profession, however, is not practice, and 
ulthougli we admit that some of the theories he has devidoped are 
extremely ingenious and supported by a great deal of beuuliful rea- 
soning, yet we confess we are nut disposed to accede to the truth of 
any one of them — sim|jly because they explain only a few, and seem 
to us quite irreconcilable with the greater number, of the pheoomeiu 
of nature. 

The cause which Mr. Herupath assign* for heat, gravitation, and 
the other molecular forces of the universe, is a very simple one— the 
assumed liatdness and inertia of the molecules of matter; and the 
subject of our present review professes to be a general treatise on the 
actiun of forces, whether finite or mo1eculi>.r. The first part— on tbe 
action and laws of fiuite forces — is tiolhing more than a jumbled com- 
pilation of certain statical and dynamical prop'jsitiuns. Moreover) 
although the results of these propusiliuns, which are all old acquaint' 
ances (such as to find the centre uf gravity, centre of percussion, and 
the like,) are correct eoougli, the means by which these results are 
arrived at are verv questiuitable, !ind to us in must instances wholly 
unintelligible. Mr. Herapath has adopted the very common error of 
assuming the fiindamemal laws of motion to be axiomatic; — no fact 
can be axiomatic which the mind can conceive to be otherwise than it 
\t : but it id very easy to conceive the laws of motion to be dilTereat 
from what they really are ; therefore tlie laws of motion are not axi- 
omatic, and consequently depend on experiment and induction. In 
tbe theory of cullisiun, Mr. Herapalh is at least original:— having 
previously admitted that ft perfectly hard body, such a* he de6oes it, 
has never been the subject of experience, and moreover that other 
bodies, usually termed hard, with which we are ucquAinled, such as 
iron, gr.inite, iStc, are as distinct from perfectly hard bodies as rest is 
distinct from motion, he proceeds to argue on what would bappeo 
supposing two perfectly hard bodies to impinge on each other. He 
asserts thai under such circumstances, the two bodiea would each 
retrace their jiatlis, with velocities equal but contrary to those which 
they possessed previuusty tu impact. We dim not attempt to disprove 
Mr. Uerapath*!) assertion, but in lawyer style we set up a counter-plea 
or assertion of our own: we assert that two "perfectly hard" bodies, 
after impact, would pulka together "for an liour by Shrewsbury 
cl«ok," and then turn green, — aud we defy Mr. Herapath to disprove 
our assertion. 

To view the subject more seriously, the phenomena which take 
place during the impact of two ordinary bodies may be well illus- 
trated by the following problem: — Suppose two balls, with masses A 
and B, tu irnpipge directly on uppusile ends uf a spiral spring, the 
inais of the spring beiug neglected in comparison with either of the 
masses A or B. 

Suppose a were the original length of the spring, g its length at 
time / from commenct-nnent ol impact, x the spuce uoe end has passed 
over at time /. Then, since the masi of the spring is indefinite!/ 
small, the forces tending tu compress il at both ends are equal. L«i 
T be this force at time /;- then we have for the aaotiua of A 
d*x -T 

dt* — A* 
for tbe motion of B 

d*(s^g) _ T 

dt ~~ ^ 'J A 

Let u be the velocity A liad at first, then c = u. .'. the velocity 
of A cuaiiDUally decreases, and at time t is dimioisbe 1 by • qaaality 

/TJ< .... ^ P^^^ 
; and tbe fclociljr of B eofltinually diBiuuhes by/ ■^— • 
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at time /« the velooittei of A aad B previoualy to impact being tap* 
poseti contrary in direclioD. Let r = 6 be the value of z when the 
spjiog X\SL» re«clked Liie litnils of its cumpresisiou ; z tbon ia a mioi- 

mom. • . t: ^ " « 
ai 

i^ now, the spring has no power of recovery — i. e. if the force T, 

dx 
c^ase^ the balls will move on together with eqiuil velodlies, 3^ aod 



dt 



/ T dx' /*T 



dx' ^, dx 
— -. Also — - 
dt dl 

being the velocity of B previous to impact* 
«•. eliminating the /tJ/, 
dx 



(B + A). 



dt 



=; Au-Bp. 



This is llie formala for the impact of what are generally termed 
bardi iaelutic bodies— 1. e. bodies of which the partjcles have do ten- 

dz 
dency to restitution after displacement. If, however, after — ■=. 

tke apriug recoils with perfect elasticity, the integral I — dt duriiig 

the time that z increases from r = 6 to # = 0| will ^ j — dt 

during the time z decreased from 2 = a to 7 = ft ; 

/•T , dx Au - Be 

bat I — dt ^:=. U ;- = u — 

J K dt 

•*. the final velocity of A will be 



taken 



A + B 
2(B«i + Be) 



A + B ' 



A + tt • 
which is the formtita for the collision of perfectly elastic bodl(?s. 

The most imfiortant parf, however, of the "Mathemulicul Physica" 
is tli.tt in which the author derelopes his theory of heat and the mo- 
Ipcvtar constitution of giises; and it is but jiudce to him tu observe 
thiit much of the first part of his work, is coafessedly a juvenile pro- 
ducti<in. WlK'tlier hia invesitigation of the motion ot a crank, in 
whi«h he h.is faiku into the common error of neglc^cting the mass of 
tbe eonnfctiag-rod, is to be reckooerl among bis vwutbfulperforo)aac(>s 
er not we cannot wy, — we trust, however, for the author's cn>dit, that 
it is. We DOW come to the theory of hrat and tbe constitutioo of 
gases: — Newton conjectured that heat might arise from ail iutc-stine 
metion of the paiticles of roiUter, ajid that teaipernture might vary 
us the vlocity of the particles. Mr. Herapath, ou the other hand, 
suppos'-^ the temperature to vary as the momentum of the particles; 
and combining this theory with bis idea of the perfect ttardness of tlie 
ptirlirles — or rather, as we should say, their perfect elasticity — he 
i^ovrs very clearly and beautifully how the pressure of gases varies 
with their temperature; and how the specific heat of bodies multi- 
plied by their chemical equivaJ'-'ots is constant. There are, however, 
many phenomena of heat, which appear to us utterly incapable of 
explanation on Mr. Herapath's theory ; — we allude to radiation, ron- 
daction, and polarization. How is it Uiat bodies which r:tdi.ite the 
be«t conduct the worse, aod nice vend? And bow are we to account 
for the intricate phenomena of polarization ? Surely these facts de> 
^•d<Hi something more than a lawless motion of the particles of 
antler among tbt-mselves. That tbe particles of matter, or the 
nuclei of material forces, are continually in aaotion is highly probable 
— 4iay, almt.st cert;.iD ; but what that motion is— on which heat, light, 
and electricity, with nil their varied yet definite phenomenaf depend 
—remains yet, we think, to be discovered. 

Various theories of the molecular constitution of matter have, in- 
indeed, been put forth from time to time, — none, however, that merit 
much attetilion, with the exception of th-' unduhitory theory of light; 
and even in this, the great result arrived at — vis. llie form of the 
wave surface, — although it satisfies mot^, and has suggested some 
facts of polarised light, is deduced from considerations dynarnicdll if 
unsound. We in .*y here obseive that Fresnel (see "Airy 's Tracts,'' 
p. 357;, in determining theoretically the polarising angle of a reflect- 
ing surface, has adopted a hypothesis for tlie motion of the particles 
of ethei nearly the same as that of Mr. H*rrapatb. 

In'opnclusion, we cordially recommend the work to those of onr 
te^eri^wbo have sufficiettt Ic-isttre rfad raathemMicid knowledge to do 



justice to the author, though we cannot heip expressing a wish that' 
Mr. Hernpatli h;id devoted half the time and ability to the matbema> 
ties of engineering that he Las to the easlle-boiUling of hypoliietical 
speculations, and we might then have had the pleitsure of reviewing 
a work of less pretensions but of far more solid usefaloew. Tbe 
most profound mathematicians of tbe day with whom we bare bad 
the hunonr of conversing on the subject, shrink from the difficoHies 
attending all theories of molecular coustituti<m, and in their wildent 
dreams we believe have never so much as dared to hope for a solution 
of even one of those grand mysteries— "Heal, Gaseous EUiisticitJi 
Gravitation, and other great Phenomena of Nature.** 



Railway Locomotion and Steam J^avigation : their Principle* and 
Practice. By John Curb, of New South Wales. London: Witliaiai, 
1847. 8vo., pp. 181. 

*' Oh that mine adversary had written a book," cried Job in bitter*. 
oess of spirit. We, wbo are not nearly so patient as he, are iodueed 
by the perusid of the work before us to exclaim — Oh that mine &dver< 
sary had to review a book ! Mr. Curr has come all tbe way from Netr 
South Wales to have his bark and his bite at modem engineering.* A 
man does not travel lO.OOO miks for a trifle ; and accordingly Mr. 
Curr bow-wows pretty loudly. 

First, our excelleol contemporary, the Miichawici* JUagazine, comes 
in for a snarl. From "a careful examination of two volumes and two 
odd numbers" of tliat woik, our author is satisfied that " the present 
actual and scientific knowledge of English engineers" it in a oaoAt 
deplorable condition ; and so in order to enlighten thera he resolred 
on quitting "a peaceful hon]este.id in the fair clime of Australia,** 
embarked on board the good ship " St. George," for England, arrived 
safely, and forthwith published the present volume. It la our priv*M 
conviction that Mr. Curr is the comino man who has been so long uA 
ao anxiously expected. 

To attempt au intelligibte analysis of his doctrines were as vata is 
to essay a systcmitic arrangement of the Sibylline leaves, or an inter* 
pretationof the oracular teachings of a Pytbonissa. Science and satire^ 
analysis and adventure, are so strangely intermingled that dim mortal 
vision frequently misses the line of demarcation. Mr. Curr sets olT 
with a grave bit of theory about motion of fluids, or a pet doctrine of 
gravitation, and interrupts liimself to tetl a personal anecdote. As 
many ** must disastrous chances of cboviug accidents" have befallea 
hiin as Othello, oud they are set down iu thL& book, in the \ety thick 
of philosophical propoaitioaa and algebraical symbols. Our author 
seems to entertain the idea of cumbuiing the truths of science witb 
the " intense interesl" of a melodrama. For example, he begins to 
talk about latent heat, and suddenly stops to tell a staitting story of 
his father being on a certain occasion "reduced to the necessity of 
concealment in a wood far three days and nights to escape the fiujr of 
(he populace." In another place, he records a dispute between him- 
self and somebody at Norwich, which somehow or another iaduced 
him to go to Margate, where he ♦'issued through the town a printed 
placard," &c. Further on he tells U'* that his father was disowned bj 
his grandfather on account of a dilTerence of opinion on eogioeeriog 
subjects, "and the letter to that effect was retained iu hts family fur 
thirty yenrs or more.*' Our author in as rich in family anecdotes asia 
scientific discoveries, aod passes from the one to the other with sur* 
prising facility. Every reader of Hudibras knows that 

" Th' •dv«alure of th* bear aod fiddl* 
!■ ■uiii;, but breuki oil in tbe middle." 

But the excursions and imaginative flights of the political ssiixist, 
Butler, are nothing to those of the pdilosophical satirist, Curr. 

Poor Doctor Button comes in for a more than ordinary share of 
abuse. Various errors and inconsistencies in his theoreiical views 
are poluted out. Button wrote at a time when the principles of me- 
chanics, and eiipecially the practical application of them, were mack 
less understood than at present: and we are quite ready to accord to 
Mr. Curr the easily-acquired merit of having proved that Uuttoa is 
not infallible. He was a murh better arilhnieliciau than matbenMll* 
ctan, but the time at which he wrote may excuse some of bis inaccurs- 
ciea — and it is but a pious task to avenge his memory by sbowijig that 
his antaguoist commits errors equally grave without the same estase 
for them. For instance, Mr. Curr propounds various formula for eaU 
culating the motion of railway ttaios, assuiuiug the modulus of frietioa 
to be coublanl; whereas the evidence of uuifurm experience shows 
that the resistance Iu the motion of the wheels on the rails increases 
very rapidly with increase of velocity. The percussions in passii^ 
over the joints of the rails, and the vibrating motion of the rails tbtia* 
selvesi render oecessary a great expenditure of power* And as lUoaa 
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ytraoMont wad TibratioM* and other irregalarities of die motioo of 
traiM, are always obierred to be nauefa ^ater at high, than at low, 
▼rioeitiM, it is quite dear that till thsir relation to tlie Telocity be 
— ntiined it Is inpoerible to make the speed of trains a matter of 
BMtheoatieal ealcQiatioD. The Ian of resistance, or the degree in 
which the resistance increases with increase of velocity, has not yet 
been discovered, notwithstanding the efforts of numerous excellent ex- 
periments. The self-sufficiency with which Mr. Curr decries the 
ubonrs of Ur. Scott Russell and others, who ore usefully employed in 
fbe experimental iovestigation of the subject, is rivalled only by the 
ignorance of first principles displayed in the attempt to solve a pro- 
Uem of which the data are not given. 

Patience and space would fail us to point oat all his other errors — 
7«t one or two instances may be cited. In one place he tells us that 
die consumption of coke necessary for the conveyance of a given load 
bj a fast train is the same as by a slow one. "If the velocity be 
doubled," says he, ** a given distance is passed over in half the time :" 
the supply of steam must be doubly fast in the second ca^e, but will 
be required for half the time. Hrtoce he concludes that in both cases 
the same quantity of steam (and therefore of coke) will be consumed 
—totally overlooking the fact that the increased resistance to the 
tiain'a motion in the second case renders it necessary that the steam 
■hoold be consumed in the cylinder at a greatly increased pressure. 
Wm notion is much the same thing as asserting that the easiest way 
of travelling fifty miles on horsebick is to ride at full gallop. 

In another place we are told that " the bite wouM be lessened on 
agcendine a gradient according to which end of the engine might be 
moving ^remost, as thereby the centre of gravity of the engine would 
approach or recede from the driving wheels." It were useless to 
^empt a serious refutation of su^h nonsense. 

" 'Tia • pity when channInK iromen 
Talk of things that they don't underitand:" 

mud similar objects of compassion may be found among the sterner 
•ex. 

Here is another specimen of our author's mechanical ideas: "Actual 
eoUisioD of trains moving in opposite directions is a subject scarcely 
deserving of attention, but as there appears a vulgar notion amongst 
persons who ought to know better, that if two trains meet, the shock 
IS proportional to their joint velocity, or to twice the velocity of each 
train; it maybe suid the shock sustained by each train is proportional 
to its velocity, and the same is true aa respects each person conveyed 
in it." Does Mr. Ciirr mean to assert that the shock to each train is 
quite independent of the velocity of tho other train? — that if a man 
ran against a moving cannon ball the injury sustained by liim would 
merely be proportional to bis own velocity, and not depend on that 
of the ball ? ir that were true, it is obvious that if he stood quite still 
he would receive no injury were a whole park of artillery fired at 
Iiim; and, similarly, that when a train is at rest the passengers need 
not be at all alarmed at seeing another train drive full tilt against 
them. 

To quit theory, let us take a specimen of Mr. Curr's practical 
knowledge. The following is a proposition for ascending very steep 
gradients. "Let the engine be slopped near the foot of such inclined 
plane— -let the driving wheels be removed and a pair substituted being 
of sach diameter as will enable it to ascend." Take off the driving 
wheels, Mr. Curr ? Pooh, pooli, man ! what if it were proposed to 
you to tike off your head and substitute that of Newton whenever 
you came to a stiff bit of mathematics ? 

Divers other equally rare devices hath Mr. Curr for the improve- 
ment of railway locomotion. One especially there is, which is cal- 
culated to effect a complete revolution in engineering, but its nature 
is kept a profound secret. We are tormented with curiosity to find 
out what it can be, but, No — says Mr. Curr — I have told you a good 
deal for nothing, beyond the cost of buying and reading my book, 
but for this master invention I demand a far higher recompense. And 
then he offers to reveal it confiientially to a committee of the House 
of Commons — in fact, repeats the Warner story in a new form. 

The work concludes with a magnificent peroration, of which the fol- 
lowing is a fair specimen : — 2 

**But who proclaims himself my critic — the shadow of a nonentity 
whose only knowledge of the subject is derived from the book he in- 
tends to criticise : no— it will be left to future ages to find the truth 

The principles are one — so break one link of the vinculum, 

and down'goes my book to the shades below. The philosopher and 
the mathematician have been boldly attacked: whether they will con- 
tinue their prejudices I will not decide : but to convince a man that 
he has played the fool u not an easy task." 

Here, at least, we entirely agree with our author. The " task" it 
difficult— so difficult that we reluquish it in despair. 



Sketekn, Graphic and Daeriptive, ^e^^r a Hitforv of ttt Ikeonh 
Uve PaitUing applied to Englitl jSreiileeture editing tie Middk Agtk. 
By G. L. BLACKBURim, P.S.A.| Architect. London: Williams and 
Con 1847. 

Mr. Blackbume proposes to do for the polychromy of the middle 
ages, what has been done for that of the Egyptians, Greeks, and 
Arabs, and to give us a special work of reference for architects and 
decorators in all that relates to the coloured ornaments suited to works 
of the mediaeval character. This is certainly essential at a time 
when the taste for such decoration is extending, and when buildings 
of a high class are in progress. We have baa many books on Gothic 
earring, but few illustrations of paintiiw in that style, and for the 
reason that until lately the production oi illummated books was verjr 
expensive. The new processes for printiiw in colours coma most 
opportunely in aid of the extended study of the decorative arts. In 
the works by Mr. Jobbins and Mr. Colling many useful examples have 
been already given, and no doubt Mr. Blackbume will find many co- 
operators before he gets to the end of his series. 

Mr. Blackburne's text does notseem to us to be of so much value 
as his plates, although he has undoubtedly taken much pains ; but in 
the attempt to publish a series of examples he will lay the foundation 
for a history of decoration in this country. He is therefore not to be 
blamed because he does not shine so much as an historian, as he does 
as an artist. The state of art among the English before the time of 
Bede should be examined in comparison with Byzantine monuments, 
for it cannot be doubted that from Greece and what was then the By- 
santine city of Rome these new arts were brought into England, as 
we have express testimony to that effect. 

Mr. Blackbume begins his work, in fact, from the thirteenth centurft 
when the construction of so many larger edifices, now existing, and 
the practice of painting on walls, as well as on tablets and hangings. 

Save a more duraUe oiaracter to the labours of the painter and 
ecorator. In the first number we have a choir ceiling from Malvern 
abbey, with its details; a screen from Aldenbam church in Hertford- 
shire, ii the Perpendicular style ; a plate of details from the tomb of 
Lord Bourchier, in Westminster abbey ; wall paintings from the chapel 
of St. Erasmus at Westminster, from Tewkesbury, and from Roches- 
ter cathedral ; and a lectern stand from Littlebnry, Essex. The tiles 
we think may be dismissed very briefly, for they have already been 
copiously illustrated in special works. 

it is a matter of much congratulation that we shall now possess a 
body of English works illustrative of medieval art, and calculated to 
foster the growing taste for that style. In the works of Carter, Stot- 
hard, and Shaw, in those already named, and in works on tombs, fur- 
niture, glass painting, fonts, and tiles, the architect, and we may odd 
the artisan, of the present day, finds resources in which his predeces- 
sors were wanting. 



Thi Eccleaiaatical, Caate Hated, and Dom&atic Architecture o/Eng- 
landt/rom the Norman Era to the Sixtunth Century. By James HaD- 
yiELD, Architect. Vol. I., Part 1. London : Williams & Co., 1817. 

Mr. Hadfield has begun an undertaking, the completion of wbieh 
will require a life of labour, if carried out in the spirit of this speci- 
men. Having fcbosen the county of Essex as the first, he makes a 
review of the churches, pointing out all the positions valuable to the 
architect as examples, and illustrates them by plates full of dimensions 
and working details, and of a uniform scale. We know of no work, 
which, with such strictness of plan, has equal practical value. 

Four parts are to form the volume devoted to the county of Essex, 
and these are to contain eighty plates of the churches and mansions 
and their fittings. We think Mr. Hadfield is undertaking more than 
is required at bis hands in proposing to give plates of stained glam, 
which forms a special art, and the labour, time, and expense bestowed 
on which may perhaps deprive the architect of what he will value 
infinitely more— drawings such as those in the present number. 

The text is of a very limited character, simply explaining the ar- 
chitectural features, with little antiquarian detail, the object of the 
author being to keep up the practical nature of the work, and to throw 
his strength into the plates. This is a very laudable endeavour, and 
though the price of the part is large, it is, on account of the number of 
plates, very dieap. We think, too, that Mr. HadB>?ld has decided 
rightly in publishing large parts like the present, rather than splitting 
them into monthly numbers with two or three plates. There is a 
certain appearance of completeness about the part even at present 
which seems to make it of a more practical character. 

Mr. Hadfield apportions his labour according to the importance Of 
his work. Some churches are without notice; others, like Danboiy, 
with iom or five plates. The author has carefulljr eschewed perspec- 

47* 



Wl 



THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 



life views, and there are no rlfTaliom of buHdings, but a mnseum, ns 
it were, it rorio<ed cf details so carried out, tliitt working clmwingg 
would be srarcrly waolcd io copying these examples. The plulet, 
whicli are filled as much iis tli<*y can be, ;iro dri^ipnpd simply to help 
the Dfcbitect, builder, and workmati, and explain themselves so fully 
that the tpxt is scarcely required. Indeed, the bcok, on inspertioUi 
carries with it its own recomtnencljtkon, and is likely to meet with 
such support as to enuhlle the author to proceed with confideDce in Lis 
praiseworthy oodcrtakiDg. 



wf Hittory of the AfchiUcture of the Abbey Church of St. Alban*n, 
mik t9fecial lie/trence to tke Norman Struelute. By J. C. Buckler 
and C A. Bucklee. London : Longmans, 1847. 

This is a work of sucli comniendabte industry, and of so much io* 
tcrest, that we must reserve it fur a longer notice in a future Dumber. 



HIGH-PRESSURE STEAM. 

Tbefrealest object retnaiDing to be sccompliibrd Id oavigaliof^the ocean 
b]r steam, is unqueetioDitbly the tatingo/fuel, and this, to nay great extent, 
can ouly be elTccled by niiog hiKbpressure steam expansively, by filiich 
not only onc-Aa// of the toDDBce occupied at least will be liberated, but i>r«- 
hal/ xht: cost of the fuel will be eave'i. We need not «xpatiatc upon the 
immeDBe itnportanrr of such a reduction, both to the naval sod commercial 
nahDe of this couutry, particularly where dlBtant depOts have to be ao 
frequeDtl> replenished, becau!<e that can be duly appreciated by every 
persPD practically experienced in steam navigation. Rot no sooner, itow- 
ever, is the proposition mooted, than a fierce fusiiade is opened against 
so dangerous an innovaliuo, which ihat is presumed to be,— as if any in- 
herent property existed to render high-pressure steam more dungerous or 
dcftructive than Eteani of luw-prehsure. This, however, results from pre- 
jodice rather than from calm and dispassionate reasoning; in the face, too, 
of daily experience and the succrsj>ful operation of hundreds of locomo- 
tives gliding over our iron roads at somelLing like GO nnles an hour, not* 
wilhstHndicg the very high power employed, which ninrine purposes do 
not require, — that it is really gratifving to read your judicious and perti- 
nent remarks in the case of the late explosion of the Cricket sleauiboat. 
[see J'turnalf p. 330.] 

With properly constructed safety-valves, to limit the pressure with cer- 
tainly, placrd bejond tbe control of the eogicemun or driver (which is a 
nmtter of equal importance in both systtiDK), high steam will prove aa 
safe, nay sattr than low-pressure, if generated io suitable bnders ; wbicli, 
we trust. We shall be able to show. We are not aware if there exists any 
collected record of the number ot explosions which have occurred, distin- 
guishiag the class to which each belongs, together with the probable cause 
and circumstances attending them, beyond (lie Iraository and imperfect 
accounts given in tbe news of the day ; or we believe it would be found, 
that not only are the must destructive cHectt produced, but also that two- 
thirds, possibly three- fourths, are occasioned by low-pressure steam, or by 
boilers so denominulfd (»ee the frighiTuI account of the explui^JDn in the 
eewspapers of to-daj — t)c1ober tbe 7th — as detailed before the coroner at 
Leeds). And what would have been ihe consequence if many low-pres- 
sure marine boUers had becu Kutijected iu the fvol-hanly and reckless 
treatment practised un hoard the *■ Cricket .'" Would ihry have resisted 
one-half the time those bnik-rs did? — we presume tu think not. 

Marine boilers of the usual form of construction and magnitude are Ihe 
srornt to resist pressure; and, therefore, in examining the comparative 
safely of the two S) stems, wc will assume that the builer» are of the same 
form — viz. cylindrical (where the teosioo of the inelitt is must perfecily 
applied), and klie pressure in one to be four pounds the square inch, uod. 
that of the other to be fifty, while the thiikness of meial in earh thai) be 
in the exact ratio to the strain : thus, multiply the pressure by ilie radius, 
and divide the sum by 400 (equal to one-tenth of ihe strenglh of the plale 
for every eighth of iis thickness), and the quotient will express the Ibick- 
nesa in eighihs which the plates of each of the boilers should contain. 

Thus, we have two boilers whose poiver of resistance iu n-latluu Io their 
CODteuts are exactly equal ; hence, if ihe fifty pounds Btcam were to be 
duubled, the pressure would out be uue iota more duDgrious than ihir four 
pounds steam being increased to eight, and ritc r«r«4i ; cunsequently, in 
relation to strenglh, one boiler is as likely lo explode aslheoiher: but 
as neither is likely to take a 0i|;ht if duly supplied with water, and Iheir 
safety values be in good order, we will proceed io consider tbe resolt in 
case of neglect — first, with regard to a defii iency of water, and next to the 
Tllvea becuroiog fixed. Vi'iih respect to a deticn-ut supply of water, the 
chance of an explusiuu would probably be pretty nearly equal, and to 
would be the force, from tbe larger volume neiese^arily pent up io low- 
pressure boilers; iudeid, we aie out aware that there is any distioi'iiuo 
otkservrd in this particular, hut io ellecl the tow tteuni may be assumed to 
be more disaslioua from its sraldujg property, aa you very properly 
moark, than hij^h- pressure. In resjiccl (u the safety-valves, we have 
ibowo that each boiler ia capable of r«:BiaUng the duuUiug uf the wurkiog 



an eqlBI^^ 



pressure of its contents, or any other extent in the same ratio in an eqi 
degree. Now, it is quite possible for a low-pressure valve to adhere to its 
seat so firmly as to resist the additional four pounds per inch, and even a 
much greater increase, ere an explosion ensue; but for a valve of a high* 
pressure boiler to resist an addition of fifty pounds per inch without being 
unsealed, is f carcely within the bounds of probability. All boilers rei|aire 
careful and efficient iuperiniendecce most unquestionably, and casualties 
from neglect will sometimes occur without doubt; but under an equal 
degree of superviiiion and skill in co:)struclioo, we think we are justi6ed 
in the conclusion that high pressure steam io regard to safety has (be 
advantage. 

Tbe quantity of fuel saved depends upon the just application of tbe 
expansive principle : the usual practice is for the pressure in the boiler to 
be coMtlantf and the amount of expansion varied by expansive gear, ac- 
cording (o tbe exigencies of the service. To prove that this is an error, 
we have only to imagiine a cylinder, say four inches long and one in diame- 
ter, with steam of four pcundscutofl*al one quarter its length and allowed 
to expand to four times its volume, which will exert a mean force of two 
pounds and a fraction ; this we will assume to be the minimum working 
power of the engine. Now^ if circumstances require the maximum power 
to be applied of four pounds during (be whole stroke, it is manifest that a 
f OUT Jul d amount of stpam will be required, and expansion must be aban- 
doned altogether to effect it when its saving effect is most requisite, aa tbe 
largest amouul of fuel is being consumed. Now, if we reverse these 
functions, by making the amount of expansion e«nttant^ and work with a 
rarialU pressure, it will be found that the steam required will be exactly 
in tbe ratio of the work done ; thus, if we rairie tbe pressure to fight 
;>ouni/f, and cut ofl' the steam as before, we obtain a mean of over fonr 
pounds, with just double the quantity of steam, instead of quadruple aa 
above, and of course at one-half the expense of fuel. Tbe preinsurrs here 
assumed for itlustratiug the two modes of application are not those, of 
course, which noiitd be adopted in practice, but ihe result would tie the 
same in elTert if ihe maximum pressure were sixty-five pounds above ra- 
ruum, and the minimuiu ouehalf that amount, working with a ceiuimsl 
expansion of eight or ten times its original volume. 

Now Ihat competition is so strong in rates of speed, every degree of 
pressure is t lupKiyed and sleam generated in ail kinds of boilers, suitable 
or uosuiiahle ; the temptation i» su great to run dangerous risks for Ihe 
sake of viclory, that some power of coulrol is become absolutely necessary 
— a matter, however, uf no very difiicult accomplishment, tboutih it might 
be opposed by the proprietors, possibly, as exposing the secret of the doings 
in the engine-room, with re^.ard to thi* rrof working pressure ; but that is 
a mailer of do weight, nor cud it be honestly objected Io or denied. We 
would suggest, then, that a cunipelenl person should have the power to 
inspect all steam'j<Mitii perioditully, as to (he fitness and condition of the 
hollers in relation to their woikiog pres»ure, and to see the folloviing pre- 
cautionary checks adopted — viz.: Uoe safety-valve, at least, oo each 
boiler, ptaced beyond the control uf the engineer, except as to having tbe 
power of lifting it occasiooalty, to insure its duly operating ; or by a slight 
easement t^ifecled al regular intervals by the engine itself, but no power of 
adding weight. Neil, that two graduated gages be fixed in one case 
above deck ; one showing tbe pressure of steam io the boilers, and the 
other tbe level of ihe wuler and the exce.-s or deficiency in either case from 
the fixed working points on the scale. These gugrs to be open at all times 
for ioi'pection to every person un board, and minutes made in thu log at 
regular intervals in sin-going stcamtfrs, particularly during the night, 
staling the height of the water and pressure of steam. 1 he sound work- 
ing condition uf ihe>ie gagts In be maiulaiucd ai all limes, and cases of 
neglect, or tampering with them in any maitoer, to be visited by * severe 
fine — perhaps fine and imprisonment, where so many lives are endangered, 
which would al once put an end to the reckless tampering with the pres- 
sure, and insure carelut allenlioa to the supply of waler, and consequently 
safety tu all uu board. 

C. 
Lo*40n, Oetobtr 7, 1S47. 



FULGURITES AND FULMINARY TUBES. 

We have found in a French periodicol inme remark& on the action of tbt 
electric fluid when striking the ground, which do not seem to have attracted 
much attention here, and which have led us to look into the sol ject. It b 
observed that in the beginning of (he Utt century, a hollow tube was dis- 
covered, which foimed brsnrhet, in the sandy pliins of Silesia. 1'hia tuba 
was placed in a museum under the name of an "arborescent fossil," Son** 
what later, siiTiilir tuljes were found in (he neighbouihood of Paderboni, 
Dresden, and Munsler, likevii&e in Cumberland, in Hungary, on the tfwMl 
near Bordeaux, and on the plains of linliin in Urszil. We do not rememba* 
any specimens of this kind in the British Mtiseum, although there i» an ex* 
tensive collection of meteoric (tones in the inintrslogieal department. TUl 
luggfkts the propriety of a separate collection, which should include OW- 
teoriie*, fulKurltet, minerals and vegeialijes affected hy electric action, voL 
canic tubvtjinie*, &c. These would extend our knowledge of new brsncbca 
of science, thuie of meteorites, geological action, and corsliiiic growth. 

Ail ibc localities in which fuluiinary tubes are found, although far apul. 
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luire a nmtltrity of chirtcter in the soil in which tbe fulgurites are found, 
having a fine sand, containing a large proportinn of silex. In this sand the 
lobea are aiwayt sunk vertically. Their diameter varies from ^th of an 
inch to 3i inches, and the thickness of the coating or wall of the tube 
from ^s^th of an inch to 1 inch. The diameter diminishes according to the 
depth of tube, particularly when the tube ramifies ; and these ramificatioDs 
•re sometimes very numerous, giving the fulmiuary tube all the appearance 
of the root of a tree. 

Some fulgurites have been found six yards long. The estemil surface of 
the tubes is composed of grains of sand cemented together; in the inside 
these grains are melted, vitrified, and mixed with little hubbies, forming a 
■ort of p«arKgTey enamel, with which the inner part of the hollow cylinder 
if lined. 

In tbe Brazils, fulgurites bsvc been found with facettes and completely 
vitrified, and in Cumberland a vertical fulgurite was found cemented to a 
porphyritic boulder, at a depth of eight yards. At this point the fulgurite 
deviated, going off at an angle of 45*^ and being about ^th of an inch in 
diameter. 

Though several hypotheses as to fulgurite* have been formed, that of 
Dr. Fiedler seems best to meet the case. He has shown that these tubes 
, are caused by the calorific action of lightning, which passing through sili- 
[ceous sand, melts it in its way. This melted! part becomes the inner wall or 
bnre of the tube, and the outer wall is formed by the cementation of grains 
of quartz imperfectly melted, and joined by water in a state of vapour 
■rising from the great heat developed by the lightning in its passage through 
the toil. This action of lightning has been determined on several occasions. 
On the 3rd of September, 17B9, lightning litrack an oak in the Earl of 
Aylesford's park, and killed a man who had taken shelter in the tree. On 
digging op the ground to erect a monument on the spot, a quantity of 
melted flint was found, and underneath where the poor man's stick had 
Stood a vertical tube of melted land. Some seamen having noticed light* 
■iog fall on the sandy isle of Amrum, off the Danish coast, found, on luok> 
ing there, a futmtnary tube. On the 13th of June, 1841, Dr. Fiedler found 
a similar tube in a vineyard near Dresden. This tube divided into three 
branches, and went to a depth uf five feet. Arlitictal fulgurites have been 
formed by palling the electric fluid through siliceous sand. It mar he 
obaerved that there are authenticated cases of rocks even being melted by 
lightning. 




DRAINAGE OF LANDS. 

IJf draulic engineering connected with the draioage of land becoming 
daily of such vast importnnce, iuduces us to present to our roadera the 
Tery ioteruling discussiuu that took place laiit moiiih, at a mef ting of 
several highly intelligent and practical farmers and scieoli&G gentlemen 
collected together ut Drayton Manor, at the invitation of Sir Robert Peel. 
For the report we are indebted to the Agriculturnl Gazette. 

Mr. Woodward said that in his opinion Ihurough draioage was the 
foundntion of all g'Kid husbaudryf williout whith manures and skill are 
thrown away. Some uodraioed land had come inlu his occupaliun, heavy 
land, which only produced lOj bushels of wheal per acre; he iMiniedittlely 
drained it 3 feel deep, subsoiled it, dressed it with burnt cl<iy, and Ihc &rst 
year obtained from it !)1 bushels. He re gnrded the extensive »iur«uig of 
clay land a» n roo»t inipurtant practice. It rendered the soil su much uioro 
friable and convertible, and euubled the fdriuer tu work it wuh much lesa 
horse labour. The eiTects of burnt clay npotv all ijreeu crops was vvontler- 
ful, a njo:tt important fact which cuulJ uui be Ino tilroagly impre.<4?i*d upau 
the miod, as being very essfntial to the growth of coru, especiully when 
consumed upon ihe land by sheep, ealiog ut the same lime a little oil-cake 
or refuse corn, He had not, however, ftJUiid advantage in tbe use of 
Italian rye-grHi^s, which hellioiigtit undeserving the praise it had received. 
Tbe treading ofsheep washi|;hly advaotygeous to the wheat crop, provideU 
(he land was thoroughly drained and subiioiled. In order (o secure ihe 
requisite amount of pressure, he had not ooly employed sheep, but liurses, 
or even men, who he found could tread down land for la. tid. an acre. He 
had aUo fuund adviinlage under sume circumstances in the u«e of an instru- 
aent which he called u peg roller. This was formed of an elm-wood cy- 
linder, studded wilh oak pegs about four ioihes apart; it proved to be a 
moat elt'ertual implement when drawn ovlt the Innd, imjlutiog as it did the 
consuiidaiing power exercised by the feet uf a flock of sUeep, He regarded 
pressing down the land as opposing an invinctlile obstacle to the operittio'OS 
of grubs and wireworma. As to dead fallows, he entirely objecteil to them 
a* wasteful and uBeless. Ou bifl cbvy laud, when in turn for fallow, he 
planted vetches, and on his gravel, rye, and rye and velches. For cleau- 
iiig hiaalnbblea after harvest he employed the implement called a twu- 
edged ^ skim," which he strongly recummended as a cheap and most 
valuable modern invention. Mr. Woodward then pointed out whitt he re- 
fardcd as tbe best uianuer of breaking up inferior pastures and cunverliug 
them iiilo arable; and concluded a very iostrucuve speech by forciuly 
poinlingout the absolute oeceasily of sending back to the land whatever is 
removed by a crop, and by ex presiding his euure ugreetiienl in opiiiiun with 
Mr. Woolrycha Whitmoce, Mr. Huxiable, and otbers, that fariuiug, pro- 




perly and efficiently carried out^ with capital and akiU, nay be made aa 
profitable an ioveslmeut as railways or other branches of commerce. Being 
aaked whether he held his land on lease, Mr. Woodward replied that he 
did. But even if he had not, he, nevertheless, was of opinion that Ihe ex- 
peosea he incurred in the improvement of his land would have answered 
his purpose, for bis improved wheat crop repaid those expenses immedi- 
ately. As to leases, he attached little importance to Iheni, provided thero 
existed Boraetbing like teuantrighl, which would by law ensure lo lbeoat-> 
going tenant the whole unexhausted value of the improvements he had 
made; whether this was to be paid by landlord or incoming tenant was, 
he thought, of no importance. He trusted that tbe legislature would sea 
the necessity of passing some enactment that would secure this right; 
otherwise it was not to be expected that tenants would expend their capi- 
ta] on land. Mr. Woodward having expressed a desire that Mr. Mechi 
would bring under the notice of the meeting the result of his high farming 
in Kssex, 

Mr. MecHi responded to the call. His practice in agriculture coincided 
so nearly wiih Mr. Woodward's, that it was only necessary to say that he 
grew alternately grain and root or leguminous crops, endeavouring as much 
aa possible lo grow wheat alternate years. He had originally drained bis 
land 2 feet S inches deep, with pipes and stones, at a considerable expense ; 
but since he had had tbe good fortune to meet wilh Mr. Parke.-t he had 
amended hia errors, and was draining morn deeply and ellectually with 
pi pes alone at one-third the cost. He rented some land adjoining his own ; 
allhuugh he held but a seven years' tease, he drained it 5 feet deep with 
1 inch pipes, at a cost of from 3js. lo SOs. per acre. He could not afford 
to dtfirite kimitlf of tke benefit of drainage. He found it very unprofiiabte 
to farm such land uodrained. The very first wheat crop remunerated him 
for the whole cost. The result olhis improvements at Tiptree bad been to 
double Ihe produce of hia farm and of his labour. A portion of it waa 
formerly a swamp, nut producing 5s. per acre. He had been entreated 
this year by a gardener iu the neighbourhood to let those 4 acres to him, 
at an annual reutit) of 5f. per acre. He had removed 3^ miles of unneces- 
sary baok» and fences. Taking the arable acreage of the united kingdom, 
bethought they might safely dispense with .}|>0,OO0 oiiles of unnecessary 
fencing, which, with its timtter, displaced much food and Ubuiir. Hecou- 
sidered the agriculture of this country iu a very backward uud onsntisfac- 
lary slate compared with its manufactures. The agricultural mechanical 
appliances were rude, costly, and unprutiiiiblc. The farm buildings gelie> 
rally were bad, and unceotricully placed, causing a national loss of sone 
millions ; each tun of produce or manure costing au average carriage of 
6d. per mile, renders the position of the buildings an important national 
cuusideraliun. Wagons were a most un philosophical contrivance. It was 
quite clear that a lung, light, low cart un Iwu wheels, having an area of 
capacity equal to a wagon, and unly costing half as much, was a much 
more sensible and profitable mode of cuuveyance. The question was not 
DOW an open one, having been thoronghly discuissed nod decided upon at 
the London t'armers' Club; Iheri fore, the sooner the wagons were got rid 
of the better. With regard to the quantity of seed, his experiments (cun- 
ducled now for three years and publicly recorded) had uniiormly been in 
favour of thin sowing, say fruni 4 lo 5 pecks of wheat, and G lo 7 pecks of 
barley and oats. Some uf the bcrtt farmers in his neighbourhood adopted 
this system successfully. It was highly important in h niHiuuHl point uf 
view that this question should be settled; for if tbe quantities he had 
named were avnilahle, adieu at once lo tlie necessity for foreign imports, 
it appe.ired tu be ailmiiicd on all hands, that if a bushel of wheat vege- 
tated, it was au ample seeding; and it was reasonable Ihat it should be so, 
because if each good kernel produced only one ear, conlaioiug 4H ker- 
nels (and that was not a largo one), there was no allowance for increase 
by branchiug ur tillering, which we knew would take place to a consider- 
able extent m well farmed land, cunluiiMug un abundance of organic matter. 
Thill bowiu^ delayed the ripening three or four days ; consolidation by 
pressure preveuled ihe development and action of wireworni and slug. He 
bud found salt tended lo a similar result. He sailed all his wheats at the 
raie of 4 to h bushels per acre, and waa determined lo use much more. He 
knew a gentleman in Nurihaiiijitonshtre whose wheat rrops could scarcely 
ever be kept from going down, until be used salt, which had effectually 
kept it standing. He (.Vlr. M.} sailed the mauure in his yards. He found 
that it sweetened them; he supposed it fixed the ammonia. It was a sin- 
gular fact itmx whilst suit tended to preserve animal substances, it on the 
contrary rupifJIy decuiiipused vegetable matter. It was a cheap aikali of 
unlive productiun, cosUug only about ;ji>s. to 309. per ton, whilst all other 
alkalies were nearly eight limes as dear. He strongly recommended the 
abundant u?c of bones, with and without acid, fur rout nnd green crops. 
It was evident that the bones fi>raied m our growing animals, and in uur 
LOWS fruin the pruduce uf the farm, cost us 6d. |>er pound, or 45/. per too. 
Now, if we could replace these, as we can do, b> bcine-^iust, at 71. per too, 
it was clearly good policy to use them. He cunstdereJ the waste of Ihe 
liquid purliuus of the mauure iu moai lann-yards a greut natiunal calamity. 
It was H great tniaiitke ever to allow tvater lo fall uu inanore. Water was 
a very heavy article. A thousand gallons weighed i if OUJ lb .and were 
expensive to cart. He bad heanl farmers say when ruin was fiilling, that 
that they abuuld then litter their yards and m.ike manure t Straw and 
water, ill fact. He foiiuil in pruclite ihut aninmlsdid well on their own 
excreinenis und straw under cover; tUat they consolidated Ihe mu.ts uulU 
il Waa fuur feet thick, when it would cut nut like a good dungheap, and 
be lit tu carry uu the laud. But if ram water were nlluwed Iu w&ih this 
oiaaa, au iajunous effect resulted both lu tbe.aoimat and loUie manure, kirn 
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couM r>ii afford to ».]lavr his Buoure lo be Well washed in the yard* b; 
dra:i >;<B, •&<] aflerward& la be washedi dried, and 

nan^ iu hea[>& itnd turriiog over. I( wus a waste of 

tioie nud uf iuua«y. 11^ fuiiwl tbat )ua crops grew better with unwashed 
SMOur*. A farm yard sbouUi be lik« a railway teruiinus — covered ia« but 
amply venlilated. There wa« comfurt uod proAt io keeptSf^ everylbiuj; 
dry. It did uwny with the peceasily for wat^r-carta aad tuuks : the liquid 
portiucu uf the excreineQla beiof; just euflicieot to muidleu the atiuw uuU 
burnt earth, or uther absorbeot niatcrial. He adiuin d and practised, to ai 
cerUiu ettrut, Mr. Huxlable'ti aystf-u) uf piaciuK nuiioeiU on buards. It 
wguld answer in a compact farm with good road«, and io cold climatea, tu 
feed »becp in the yards ou roold. Id mild climatt^a, and dry friabla toili, 
Ui«as IU06I advaotageoua to consuoif the roots and green crops oa (he 
liuul by (aiding with sheep. There woa do axpcnse of carting off and 
taftiBfl back, maiture. Farmer* bud found out tlial the wboi* of the t%- 
cnmeDta were tbua applied to the land, wher«>a£ in open yurds with uu- 
tnMiftbod buildings, tuucU wait wasbed out and woaUd, lie hoped to see 
the time wbea Isoaot* would cousider it lo b« their iolerestt (as iu parts of 
Scotland) to pay 10s, per acre more rent for properly faroied, peraiaoent, 
aod coiiveitiL-iil buildJRga and drainage, io iieu of th« misetubU' aitd luis' 
placed dilapidalioQs of tbe pireseat lime. It was, no doubt, partly tbiji 
oiiTerence that caukcd th« Scotch renU lo appear higher than our own. He 
was a decided subauiler U> the depth of at least two feet. It was a cheap 
•od etibctive way of getlicg rid of strong rooted weeds, their crowns being 
generally just below the ordiaary depth of ploughing. He did this ixt dry 
weather, and with the ussiatunoe of a heavy L'rosskili roller and scarider, 
inafd* bis fallows cheaply, quickly, aitd eDiciently. He drtllud his wheats 
At intervals of about inches, so as to hoe ihem with Garrett's liurse-bue. 
It cost about Is. per acre. It was far more es{>«dilious i'r' ^'^i' "-^iaiui 
than the hand-hue, and only cost ooe-rourtb ttie aaiouot. i >id- 

vacated Ihu aliuodnat use of oil-cake, and also ofchblki : lays 

deficient io calc ireous matter. It had been proved that much tnor« pro- 
duce had rei>ulted from oilcake folding than where an cquivaleal amount 
was expendi'd in corn. Good high farming was by far tbe most profitable ; 
the starvuiion principle was a losing gume. If we borrowed from tb« 
earth vte must repay, or we should soon find aa empty exchequer. 

The Rev, A. HuxTAiiLt then roue aod spoke to the fi>llowitig effect : — 
I think Ibis by far the most interesting agricultural meclin;; that I have 
ever attended, on account of the variety of important views and practices 
-which have been brought under our notice. For ray own part, at so late a 
period of the day I must content mysrlf with adducing a few facts that 
have come within my own farming experience, and defeodiog one or two 
points of my farming practice whti-li have been glauced at by the preceding 
apeakers. As 1 see so many landed proprietors around me, I must beg 
permission lo impress ou them the duly of allowing their tenants lo break 
up, under proper restrictions, the poorer lands now lying in gruBs. I think 
that 1 cuu bhuw from my own experience that national wealth, tbe profits 
of the tenant, and the interests of the labourer, are deeply concerned ia 
converting poor pasture into tillage. Thus, in my own periRh, five years 
ago. there being innny labourers out of employ, I obtained the consent of 
my landlord, >ir. bturu lu break up the whole of the grass lauds of a small 
dairy farm. It consisted of lifi acres, 10 of which only were then under 
tbe plough. When 1 i>ntered on tlie occupaliuu tlio farm supported 14 
dairy cows, and grew 48 bushels of wheat aod 40 bushels uf beans. Now 
it annually produces 1,60U bushels uf wheal, 40 head of cattle, cowa, 
yearlinjis, and calves ; and 100 sheep are failed, and 80 pigs, and where 
;t4 tabouiers were employed, 12 are now sustained all ibe year round. But 
the farm, geullumen. labours under one embarrassment, such a one as I 
wish you all fell — such an accumulation of manure tlial, with the fear of 
laid wheat crops before my e>es, 1 know not where to place il. Allow me 
to detail briefly the steps by which this surely happy result has been 
brought about. 1 began at the beginning. 1 first drained the land ; but 
of druiuiri|> yuu have beard to-day so much, that I will only say that though 
it ba& bet 1 < cessful, I yet heartily wish that I had eailier knowu 

Mr. Pai! laiuage. My belds would have been tar more econu- 

wically i4ii. ..,■ ...luliy rid of their bottom water. I tried when this was 
done to improve the herbage of some of tbe better pastures, bat neither 
liming, uor ;hcep.folding, nor guano, enabling me to cut more than 15 owl. 
ai bay per acre, 1 parcU and burnt it all, .lud cut down, by my kind land- 
lord's leave, all the hedge-row timber, and grubbed up ail save the boundary 
hedge, and have now u glorious farm. The next object was to provide for 
the (lerniaueut fertility uf the soil by keeping a large amount of stock ; for 
I hold Ihat a farm ought to be made self-sup porting as far as possible, and 
the purchase of manures should be regarded as only a temporary expedient 
— a necessary evil. iMy firbt ell'ort lo consume the green crops grown on 
half my fajiij was very expeusive, and therefore unsuccessful ; for with 
regard tu the beasts, I was forced to purchase a ruinous amount of straw, 
and the sheep eating oS° the Swedes on clay land in winter puddled the 
fields, and were themselves amidst good food objects most pitiable. But 
when our principles are good, we must not allow sligbl diflicullies to slop 
their application. 1 therefore determined tu place my milch and store 
oalUe on boards, aa wood is an excellent iion-couduclur, and after a scries 
of devices I have succeeded in making ihem tolerably comfortable, so that 
Lam no longer dependent on my straw for the quantity of cattle which I 
keep. I am ouly limited in the number of animals which I keep by tbe 
amount uf green food grown. In like manner, but with a variation uf ar- 
rangement, the sheep were placed ou small boards about 3} inches wide, 
With an intervai of about i inch betweeu each, to permit the manure to faJJ 




freely iato properly prepaicd tanks belov. This is by far (ba most atto 
cessfol provision which I have made. Uf 1,000 sheep so placed 1 hare-^ 
never hod one lame. The pigi, in like manner, when fattened, sleep on ^ 
boarded stage above their feeding-place, and except in very cold weather^ 
require no straw for litter. Thus I have dispensed with a large expendi* 
ture of straw, which my cereals (half the farm) could not sufficiently pro- 
vide. But I hear aome one exclaim, " What do you make of your straw t^ 
First of all, a good deal is still required for bedding the horses, and the 
young slock which are in louse boxes ; aod as they never tread the green 
fields, ibey require a great quantity of while bedding. Secondly, a great 
deal is wanted for food, being mixed with the green leaves of the root crop 
and the maahed turnips. Thirdly, a ton per acre ia used in making clover 
and vetches into imperfectly dried hay, with a due a'Imixtore uf salt to 
arrest fermentation. These uses fully take up all the straw which I grow. 
I think tbe methods employed in preparing the manure from tbe " boarded" 
cattle deserve mention. First the liquid niHunre flows into large taoka ; 
below Ihem is another, which 1 call the mixing tank, for in il tbe mannre 
is diluted with water tu any degree which the stale of the weather may re> 
quire, tbe rule being thai, in proportion to the increase of temperature roust 
be tbe increase of dilution ; i. e, tbe hotter the weather, tbe weaker shonld 
be tbe manure applied. In order lu avoid Ihe expensive and often in- 
jurious water-oart, 1 have laid down over the highest part of my fkrm a 
main of green elm pipe, of 3 inches diameter, bored in Che solid 
wood ; at every 100 yards distance is an npright post, bored in the same 
manner, with a nozzle. A forcing pump fixed at the mixing tank dis- 
charges along these pipes, buried 3 feet in the ground, the fluid with a 
pressure of 40 feet ; of course it rushes up thefe pierced columns, and will 
disohargK itself with great velocity thrnugh the nozzle; to this I atiadi 
Hrst of all 40 yards of bose, and therewith water all tbe grass whicfa it can 
reach. To llio end of this hose another 40 yards of bose is attached, and 
a still larger portion of the surface is irrigated, and so on for as many 4<^ 
yards as are required. When eoongb has been irrigated at the flrtt up- 
right, the nonle is plugged, and' the fluid ia discharged at the next lOO 
yards distanced column, and so on. For this applicntiun of the hoae t SB 
entirely indebted to thai most able tnan, Mr. Edwin Chadwiek; th« grata 
elm pipo is my own contrivance. The cost of tiie prepared canvas hoae^ 
which was obtained from Mr. Holland, of Manchester, was Is. a yard f 
the wooden pipes cost me only Is., and lieing underground tbey will be 
most enduring. By an outlay of 30i. I can thus irrigate 40 acres of land ; 
and see bow inexpensive, compared with tbe use of the water-cart and 
borne, is tbe application. A lad of 15 works the forcing pump; tbe at* 
taching tbe hose and its management require a man and a boy. With 
these, then, equivalent to two men, I cmu easily water two acres a day, 
at the rale of 40 hogsheads per acre of the best manure in the world ; I 
say i>est, because all chemists will assure yon that the liquid contains 
the principal nitrogenous and soluble salts, and therefore is far more 
valuable than the dung, and it is plain enough to every man, though, 
he be no chemist, that plants can ouly take up the manure in a liquid forn. 
The principal nee which 1 make of tbe hose is to water Uie clover, aad» 
above all, the noble, but this day much-decried, Italian rye-grass. Uoir 
hard Mr. Woodward was upon ils soft sweet herbage ! Vet his own es» 
celleiU principle, Ihat you must carry back tu the laud an eqaivalent for 
what is taken away, may be succegsfully alleged in defence of this most 
productive and nutritious of all grasses. It is certainly true that if you 
cut and carry away Italian rye-grass, and do not also oarry back the 
manure roadeiu eating it, yon will not be able to grow wheat aAer it. But 
from my own observation I know that if, after each cutting, the boae inme- 
diately follows, you may cut it without wrong to the land as often aa yarn 
like, and an amount of fodder will be obtained which no other plant can 
Approach, It comes tbe earliest, and it grows tbe Inngest of all the 
grasses ; and 1 feel cuufidenl that with such appliances as I have men- 
lioned, yuu may secure fifty tons per annum of this milk-giving, fat- 
producing, muscle-making, grass. I refer to Mr. Dickinson, of Cursw* 
street, as an authority fur growing at least this weight uf green food, and I 
believe far more. That you can cut it, by the help uf liquid manure, six 
limes a-year, admits of no doubt. With regard to the manure made by 
sheep, as previously described, you will readily perceive its value if you 
reflect that when you give a flock in their bouse twenty tons of Swedes 
and their lops, you have minus only the increase uf their bone and wool 
made during tbe three months of their happy continement, all the inor|;aiiJe 
and most of the organic ingredients of the crop being under the boards; in 
fact you may say Uiat on the boards yon have a fatted flock, and below the 
boards yet twenty tons of i^wedes and their tops. I think that a good deal 
of misapprehension prevails respecting this mode of shed-feeding sheep» 
for yuu bear frequeut cuinpai Json made on the superior system of fecdiag 
off crops in tbe fields, I have no doubt that io tbe summer months even 
fatting sheep will " do well" out of doors, and at Ihe same time fertilise 
and consolidate the land ; but I speak of feeding off winter crops by sheep 
which you wish to fnt; and here I cannot think that the two systems 
admit uf comparison, so superior are the results of the bouse and board 
system. But tbe conditions under v«hich an animal is to be reared are 
quite different from those which you would observe in laying on fat. In 
liie one case exercise is absolutely necessary ; in the other case, the quieter 
and more still the creature is kept the better. Briefly, then, my owa 
practice, which science surely justifies, is this — the greater proportioo^ 
about two-thirds, of my best roots are carted to the sheds, and given to tto 
animals preparing for the butcher, whereas the tups and smaller Inmipa 
are fed off of by my breeding flock on the land, assisted by odcake ami 
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€onwhm n«e«nftnr, and thti» the land ia rendered flrm, and the ewei are 
kept in bealtbrul exercise. Lastly, I must advert to ihc treatment of the 
doog made by the cattle aod pigs. That on the boards is hourly swept 
down, mad wheeled away to a long covered shed ; conliguons to tbia is 
MMithrr ihrfl ooolatning a Ur^e Btore of burat earth and other aibes. The 
dang it worked ap with the a«bea, and therewith i» mixed the other 
inaw ie g , dUaolved bones, soot, powdered chalk, ficc. This, abont S or 10 
ca(t4<Mdi« per acre, is carted to the field ready tor toroip sowing. The 
ttanore is drilled in by one of those that deliver moist manure, aad thus 
eight acre* caa be got over la a day drilled ua the flat. If the fiald is very 
poor, the di#l goes over four acres io the moroiog wMmM iaed ; in the 
afternot^n the same quantity is again deposited in the wme ftta, and the 
seed apon this double discharge. The advantage of this is, that the dung 
ia never exposed to the drying of the sun or air ; that the seed being de- 
porttcd over a motat bed, gsrniinatos raupcdiuteiy in the driest iAaionf aad 
CMCa not for the fly, though for the prevalent grub it id certainly B«i«ai*dy. 
Th« pig manure ! «oflaidef the best of all ; because uuu>balf of the eorn [ 
feed tbera on is in ibe shape of beans, which contains the best mineral in- 
Sredient for growing Swedes, as 1 have endeavoured to set forth in my 
" lecture on manures." These, genllomeo, then, are the principal poiota 
of Che practice which has brought mo into that pleasing erobarrassmeot of 
iwbich I spoke before, and which I wish may befall you all—more maaura 
tfuB yon can safely put on your arable land. 

P 

^f NAPLta, Oct. 2. — la the magnificent »treet leading from the ancient sea* 
^^ abore, in the neighbourhood of the theatres, to the so-called crosswsy of the 
Fortuna, and thence in a direct line to the northern city wall, there has Iwen 
excavated a bouse that surpasses in richnets and elegance all that has been 
discovered previously. The space of the court-yard it open, has a mosaic 
pavement, and on the walls fantastic pictures of the richest aod most taste- 
ffil style. At the sides of the atrium (court-yard) are small sleeping rooms, 
with the following wall paintings : — Polypheme, who receives a letter from 
Galatea by on amorino riding upon a dolphin ; Venus occupied <rilh fishing ; 
a Narcissus ; a few swimming gods of Love ; a Victoria upon a car ; and 
Mveral landscapes. In the background of tbe atrium opens a tablinum (the 
nccptioD'hallj, with chequered marble pavement. On the walls of this room 
matt have been wood paintings, as the spaces which they once filled are still 
ptainly seen, as also the charcoal remains of those paintings. Thej were, 
perhaps, from tlic hands of those celebrated masters who, according to 
Plioy, preferred painting upon wood. At the side of the reception-hall is a 
diaing-room, where arc seen three Urge paintings of full- size figures. They 
represent Hemdes with Omphale holding his club, and wrapped in the skin 
of the Neraa^an lion. Next, Bacchus as a boy, and arm-in-arm with Sitcnus, 
on a car drawn by two oxen, and followed by Bacchantes. Thirdly, a Bac- 
chanal procession of triumph. Here were also the Triklinian reposing beds, 
licbly adorned with silver. 

Behind the reception- hall is the garden, with a fountain at the end, which 
is adorned with mosaic and a small marble statue of Silenus. In the centre 
is the water reservoir, adorned with rich marble sculptures. This dwelling 
joins a second open atrium where the servants lived. Here was found a 
four-wheeled wagoa with iron wheels and much bronze ornament. The 
liHehen contained raany implements of bronce. and the traces of smoke 
were in many places still visible, after the lapse of eightoen centuries. 

The dwelling had — what la very rare — secoud and third stories, to which 
led a wide alajrcase. Upon a smnll picture close * j (be staircase lies a 
lf>tter with the (scarcely leg idle) name of the owner uf the bouse, io oblique 
cfaaractrrs, and plainly lodicaiiDg his rank, it belonged to the Decuri» 
or senators of I'oaipeii. 

Tbc house bus therefore been cbristened, Caaa della Sooatrice, or deU' 
Ercole I'bbriaco. It is tlie newest excavation of importance 
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Royal Inatitute C(f BritUh ArchilecU. — The [ordinary meetings of this 
Instiiate, for the session 1847-48, commence on Monday, the lit init., and 
frill be continued as fallows: — 

1847 Novemlter 
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Lilhagraphy. — Messrs. Hullmaodcl and Walton have favoured as with 
ispeciiiieuBof tJieirnew process of "stumping" in lithography, showing 
Ivaolages fur representing architectural engineering, plans, acid me- 
Itanical sdtijects. The liuts approach nearer the nature of a wash than 
ordinary lithography, and the 8t>4»«fl«M the advantage of forming u com- 



plet* ral^eet with om$ ftiaflimf aloBO, «• irmn tk* fmii\Hj with whiflh A9es 
cau b« esMWted far arwitMtomldiAwitefttiiaii^cnedes the necessity of 
a tilt fltone. The «K«e«tioii «f tb« sahyeott <m vlove is, we uoderalaady 
easy and simple as Well a« napid, Which we also deem of importanee, •• 
there is aa economy of time as well as of actual cost, , 

Rojttt Ariitlery. -~Same interesting experiments have been carried OH 
during the past month in the practice range of the royal arsenal under the 
direction of the select committee. It h<td been suggested by Gapt. Cbadds, 
R.N'., of the Excellent, naval gunnery ship at PoftaflMMh, thai a great ad- 
7antfl;;:p wotild be gained in naval eunaery by nntcing tbe shot and shell, 
and firing b<iih at the same time. This snggealioa turn been tried daring 
(tic past month, from S'2-puuader and 8-iaeh guns, with remarkable suc- 
cess. The effect prodaced opon the balkbead which serves as a target has 
been surprising, and affords some idea of the havoc that would be com^ 
mitted upon the hull of a ship of war ooder similar cireamstuncea. Tbe 
shell, although tbe lighter body, is Mid to eater the bulkhead first, and 
from Us inferior specific gravity, strikes above the shot. Another great 
advantage appears to be the aimost momentary barstiog of the shell on 
concussion, tbe whole of tlioae flred havfag barst either on striking the 
bulkhead, or oo passing through it. Tbe a>gi;eatioB, although only la* 
leaded by way of experiment, promise* iupettaiit raMstts ia naval warfare. 

Mechaitumi E^m^aient <if Ifrat.— M. H4gaia'a experiments on tbe com* 
preMhin Md dtlatioa of gases confirm the nncbanical equivalent of beat, 
as obtained by .Mr. Joule. M. Segnin, however, reasons thus: — If to 
these facts be added all tliose where heat results from notion, such as a 
blow, oompreseion, friction, change uf eooditiun, it will be either thai the 
two phenonsena, identical in Ihemsf Ive*, are only tbe consequences of • 
general law, whtch governs the motiun of all bodies, and that the phenomen* 
classed uoder the term caloric, are nolhiog more than the effects of moHoo. 
This principle admitted and properly understood, involves a modificatioa 
and a vast improvemeat iu the sloam-engine. Steam may be said to be 
uned between certain limits of pressure, say equivalent to a fall uf tempe* 
raiure of m", aod ea betag theu cood«B«ed or allowed to escape, it is evi- 
dent that It still OQOtaiM about 660** of temperature, which is not utilized. 
By retaining this Mime fleam, and restoring to it at each stroke ul the pistoQ 
the quantity of heat it lost to produce tbe motion, a complete and imneasfr 
change in the steam*engine would result. _ 

Metal for Ciockx. — M. Laugier communicated lothe Academy af^ienceVf 
Paris, the result of a series of experiments with a view to asuertaia \ha 
proportion of metals to be used in clocks in order to establish a perfect 
compeosation. Hitherto, although very large suns have been expended 
io experiments for the production of compensation clocks to keep true Lime, 
DO really satisfactory result has been arrived at. M. Laugier declares that 
perfect compensaiiou may be gained by employing tbe following metals^ 
and in the following proportions: iron, 100; copper, 135 ; ma, 100; pl»> 
Una, 147. 

Atm«9pheric Rays— Colours q/" tkt Hariron. — A paper was likewise n* 
ceived from M. Cborou, ou tbe peculiar colours visible on the horizon be- 
fore the rising and after tbe setting ul the suu. These colours of oraoge, 
yellow, red, green, and blue have hitherto been ascribed to atmospheric 
ab:»urptiuu uf certain euluured rnys. M. Ciioron ascribes them to the earth 
acting as a screen, and shutting out tbe whole of the white light above Iho 
horiflou. He gives a series of optical experiments in supp ort of his opiiiioq. 

Fortifications qf tke Southern Coast. — It is reported that, iu cuuaequeute 
of H dcteriijinatiuu of goverunieol to put the whole line of the southern 
coast into a more eflicieut state of defence, there are to be several powerful 
batteries erevted atong that stretch of land oonmeooing ul the Casiia port 
at Dartmouth, at the harbour's month, to the Start Point ; and that the 
men now on tbe C'oast-guurd doty will be regularly trained and aug- 
tuented in number, so us to constitute a disciplined body fur tbe immediate 
duty, if required to work the oewlyformed b atteries. 

Value of Land reclaimed from tlu Sta.-^ Uvt days ago ware olitrerf 
for sale, by the Neoe Outfall commtaaioaers, at Wisbech, 96» acres of land, 
in 27 lots, being their portion of between 5,000 and 4,000 acres gained 
from the sea, by the completion of their great work. The lots varied from 
TacrestolbO; and ihe reserved bid varied from about 4S/. to SOl. per 
MM ; aod though none of tbe loU were aetually sold ul thes« prices, abovo 
ML per acre was bid (itt one lot, eootaiiltog I OS acres, and for some of the 
•mailer luU higher prices were elfered. It is but n few years ago that the 
whole of this valUHble land formed the l>ed of the Wisbech river, and from 
the rapid deposits uow going va beyond the barrier buuk, auutbcr portion 
of from 3,000 to 4,000 acres may be added to terra Jinaa iu ibu course of 
a few years. __^___ 

The Law q/' Atmospkenc litsiiUaKce. — ProJessor Ujivies ul the Uuyal 
Military Academy, Um promulgated in tbe Alecluinics Mngaziuey tbe fol- 
lowing law of «:mospheric resistance (tbe atmosphere being homugeoeoufl 
within the limits of the problem) to the flight of a projectde :— " If e be 
llie Telocity of a shot at any point in its path, and P be a constant depentl- 
ing on the physical coudiliuo of the utmoajihere ; then the resisUtnce of 

tbe atmosphere to U>e progress of the shot will be p (e— I) • *"<*/* *■ 
such a functiou of x as to vanish with x, and which is under ordinary 
conditions but sligltlly dilTeieot from x itself. In fuct, I aoi led to tbiolt 
that Ihe ermrs arising from so taking /x are so small as to be less than 
the probable errors of experiment, as thia class of experlraents liiui Mta 
hitherto made." 
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The Eclipse, — The aieteorologicnl obsprvatiooB made at the Cambridge 
obtervalory during the eclip»e oo Ihe Olh October have beeo published, hb 
foUowB : " The changes in the barometer and hygrometer were rery small, 
but BuOicieully coosiderahle to show them to have been in some measure 
affected by the phenomeooo. The observations were taken at intervals of 
from 10 tu 15 minutes. At Ob. no. the barometer read 29,933 in., and 
until the commenceoieat of the eclipse showed an incltnatjoo to fall. At 
the time of the greatest obscKraliua, it remained Mlaliooary, and inimedi* 
ately after it continued tu ascend; liaallly, at Bh. 45m., it read 29,903 in., 
having thus ascended U,03Q in. in 2h. 45m. H'ith three common (heroju- 
metera, one wtlh the bulb blackened and exjwsed to the sun's tiKht, anothej 
with plain bulb io same position, and the ittird ia the fbade, the readings 
were plainly atfected, though lu a small amount, remaining mostly station- 
ary ai the Ban became obscured, and varying rapidly as the ptteMomenon 
passed off. With hygrometers exposed to the sun's light, and in the shade, 
the differences were uniform, following the same range as (he common 
thermonieler!!. Owing to the moi»lure in the atmosphere, the wet and dry 
bulb rea<lings were nearly the same, the differences being at commeoce- 
ment of eclipse — Wet below dry, 6 deg. ; at greatest obscuration, 0-4 
deg. ; and at termination, TO deg." 

Ntw Railtcatf Carriagr. — Messrs. Adama, of Fairffeld WorKS, Bow, 
have just constructed some improved carriages for the North Woolwich 
branch of the East Counties railway, Thry are 40 feel tn length, and 9 feet 
in width ; the extra width being gained by building the carriage frames to 
the width of the ordinary step-boards. More is Ibus accomplished on the 
oarrow than has yet been on Ihe broad gauge, where the carriages are 
only 8 ft. in. in width, by 28 feet in length. The extreme a^tes are 30 
feet apart, and being on eight wheels, these carriages are uhviously safer 
than those on six wheels or on four. Nolwilbstanding their length, they 
will pass a curve of 200 feet radius by means of the fleiibilily and arrange- 
ment of the springs, which permit the wheels to traverse laterally. The 
buffer heads are also macic to radiate with the springs or curves, so that 
they press firmly under all circuuistanccs. The carriages are Gtted up in 
four compartmeals ,- one first-class with couches all around, and a table in 
the centre ; (he other three BecoodclasB. They will carry about 100 pa»- 
aeagers. 

Obittutrif. — Mr. Cottingbam, the architect of Bereral cathedra] reatora- 
tiooB and other public works, died oo the iSth ult., at his residence in the 
Waterloo-bri d ge - road . 

Death qf Va»qve$.—Seoor R. Vasqaes, member of Ihe order of the 
Jesoits, and of the Academy of Fine Arta, the moat able architect and 
engineer in the Peninsula, has just d:ed in Spain. He entered the order 
of St. IgDRliuB, but continoed ardently to pursue his profession, in which 
be was extremely successful. He was engaged in (he immense under- 
taking of opening a tunnel in the mountains of Gurtdarao, a much more 
difficult task than even tbe most celebrated tunnel of Europe^ when he was 
■addenly attacked by an illness which carried him off. 



I«I8T OF TtEW PATENTS. 

eBAwrtD IN KNCLAND raoM Septrudkr 24, TO OoroBStt 21, 1847. 
Si* Month* aliaxctdfor EHrotment, unleu otkentite expretted. 

Chirles Hanrocli, of lirompton, Mtddlrtrx, (rentlemin. Tor " Improvvinent* tn tbe pre- 
p^mllon offiotln vrrcliL, aiMl In tti« apiJIcatton ttirreof. alonf , Had io coeiLiiiMUoD wllti 
other niaUrlali, to rarioui nikDufncturiDg purposes."— Seaird Sp|it«niber ^4. 

Tbomaa Moorr, of llurotry, L.ancajlcr, (or " certain Imprarrmdita to loon* for ireav. 
Inf." — StpUmbrr 30. 

WllUam Edward Nenrton, of Ch«nc«ry-l«ne, Middlriei, for " Itnprovcmenti in ma- 
chinery for tlie manuraclurr of neti and netting." (A coininuDlcatli>o.)— Sept. HI). 

Bkbard JotiniOD, of Atanrbeater. wire manur«elurer, for " certain Improvementa tn 
Ibe manufacture of crire clolb." — ^rpt. 'iO, 

Cturlea de ta Salinle, of Harli, gFnileman, for " Improrrinents In the brassing aad 
broiitla{( Ibe aurface of ateet. Iron, zinc, lead, and llo." — Se( t, 3D. 

Robe-.t Hankina NicholU. of Thurlby Grange, Bourne, L*ncotn. genllrmin. for •• Im 
provemenla In machinery for dittribolinf rorn sud other grain on land, aod at«o Improre' 
menta In giving oiollon loagtlrulturAl nod other niaclilnety."— Sept. ?0. 

Igaarto de Banroa, of Litbon, Portugnt, gentleman, for " Improveinenti in tnachinery 
fur maldng laita for boota and ihoes, butti or atocka for fire-arou, and other trrrguloj 
forma." (A conmunlcatlon.)— Sept. JHi. 

Ctvartes Jay, of fiatburat atreet, Hyde park Gardrna, Mldt'Jenei. gentleman, for "cer- 
laJn linprovenienta In apparslui for evaporating and roneenlratint, saccharine and aaline 
solution* and which may be alio applicable to tbe evaporation and canceotrallon of 
Tegelable and other exliacd," — Sept. 90. 

Fterrt Aofiitlc Baaaiiime, of No. 11, Due du Creinant, In the City of Parla, gentleman. 
for " a new procraa for the pteparallon and engrarlng of plates, adapted to the prloliog 
«f cotton aiulTa, paper, aud other tubatancra.'^- OctoUer 7. 

Natbsnirl FortcK-ue Taylor, of Vauxhall Walk, Lamtwih, engineer, for " Improve- 
veDta In machinery for piSnilng and lUlntng paper and other fabrlca."— Oclob«r 7. 

Joaepb Wye, of Alfred Place, Saint GeorKr'a, Sonthwark. englnrfi, for " Improve- 
meola io machinery for diivlng pUra and raising earifa and flu>di." — October 7. 

Jamea Praraon, of Monlaieue Terrace. New Crooa, engineer, for " ImprowoBenla Id 
loeomollv* cnglura and carriages." — October 7. 

Alrxindrr Bnin.of the Wlldernefa, Hampton Wick, genllemao, fur " Improvemenl* 
la muiUal iDttiumenl*, and In t)>c mc.ini of playing uti nxiaical Inatruinenta."— Oct. 7. 

Sir Satnuel Brown, knight, of VanUrugh Lol^e. Blackhrnih. Krnl, In Her Majaily'a 
flavy, for " Improrrmenu in i r«t filing and atcering veaieta, and tmprovemeuls to tbe 
asrtlicr'a compan '*— Orlohrr 7. 
Gmiic B. Podfr, of AiiJeboroagh, in the State of Msasachiueita, of the Uallad Jllatai 



of America, for " certain new sad useful iroprovcmanU In laachlncrjr tor aptoatag and 
winding yarn." — Qclot>cr 7. 

Thomaa Hunt Bart>er, of Kiog-atreet, Cbeapaide, geotteman, for " InprovcmenU la 
macbtnery for propelling vcaaeti." [A communication.) — Octotier 7. 

John Tyrrell, of Creal Ormond-^tK'el, (jueen-iquare, MIddlaaea, eaq., for " certain !■• 
provetnenta In the manulactnre of elastic fat>rii-» from vulcanlied Indian rubl>cr, gutta- 
percha, or certain flbroui materiali." ;A communication.) — Octotier 7. 

Jnmea Hartley, of Sunderland, gtasa manofactarer, for " ImpioremeDls in the maou. 
facture of glasa." — Octat>er 7. 

Jutea Jran Baptlat* Martin de Ltgnar, of Portland-atreet, in the county of Mtddlcses, 
gentleman, for " Imprarementt in preserving mUk."— October 7. 

Richard Fell, of Wlqctiesler-alreet, Ixfodon, engineer, and Jamea Fell, of Ostcnd, la 
the kingdom of Belgium, gentleman, for " certain Improvameota io obtalolng aod apply- 
lug moUve power."— October 7. 

Charles Fredenrk Ellennan, of Bronipton, tn tbe county of Middleiex, geutteman, for 
" rerUkin procesm or method* of reudering feculent, excremenluJ, and other matlers 
Inodorou* and dlilnlecting, and alio of retarding the potrrrsctloo of animal luid ve^table 
aubatances, and certain chemical re-agenta employed In tbe said proceasca or meiboda." 
— October 7. 

Uattbew Townaend, of the borough of Leicealer, framework-koitter, for " Impravr- 
metiu Id the manufacture of looped or kuiitrd fabrics."— October 7. 

Alfred Vlnceat Newton, of Chance ry-lane, mechanical drsugbtaman, for " certain Im- 
provenienl* ipplicable to the conitnictton of floora and other parts of balldlngs, and slso 
to certain kliida offurtiiture and 6ttiuga for baildiaga."— Oelotwr 7. 

Pierre Anlolne Joaepb DiijarJin. of Lille, tn (be kingdom ofKraoce, doctor of metUdac, 
far " Improveotenta in elvrtro-magoetic telegrBphic apparatus."— Ocletwr 7. 

Matthew Plrrpoinl, e«q., of Worcester, for " certain Improvemeota In tbe dUtrltrattoo 
o( artiOcial light."— October 7. 

Samuel Cunllffe Ltster, gentleman, sad Isaac Holden, worsted-iptnoer, t>oib of Brad- 
ford, fur " Improvements in carding, preparing, and ipinning wool and other fibrosa 
■ubitancea, and alio In making healdand Geaappe yarda." 

Sir John Scott Lillle, of Kulham, in the coonly of Middteaex, knight, for " Intprove- 
roenti io miicbloery applicable to Ullage, and for aj;ricultural purposes."— Octotier 14- 

Thomaa Nome, of Blrmioghacn, for "certain Improvementa applicable to carrtage 
wJndoura,"— October 14. 

JobD Thang Harradlne, of Hollywell cum Ncedlngworth, la Ibe county of Huntingdon, 
farmer, for **an Improved agricultural Inilrument for preparing land io voriooa waya for 
Bgrtcullural purposes."- October 14. 

David Fither, of Clerkenwell Uteta, Middlesex, for " certain Improvements tn tbe 
iniDuraclure of boots and shoes."— October 7. 

Francii Lloyd, of Snow Hill, In the county of L,ondnn, tobacco manufactnrer, for "rev. 
tain Improrements in the piwparation and manufacture of tobacco." — Oetober 14. 

Matthew Curtis, of Mancbeater, machinlit, for "certain Improvement In mocbiota 
used for preparing to be spun, aod spluning, cotton and other fibrous aobatonces, and for 
preparing to be woven and weaving *ub*tances when spun."— October 14. 

Bartholoaaew Beniowikl. of Bow-street, CovcdI garden, MIddleses, for " certiUn Im- 
provementa in the apparatus for and proceaa of printing."— October 14. 

Joaeph Mandslay, of Ldmt>elh, Surrey, for "certain Improvementa in the maaatecttm 
of candles, parts of which improvemenu are applicable to tbe manufacttire of odicr 
moulded subatance*."— October 14. 

Alfred Vincent Newton, of Gli. Chancery-lane, Ulddlesej;, for "an Improved BsachlnefT 
for blooming Iron."- October N. 

Arthur Watt, uf India-row, Kait India-roacl, Middlesex, for " a new or Improved appa- 
ratus for a metiiod of aeparaiiug oilde^s I'rom their compoojidi and each other." — OctoOf* 
14. 

Robert .Stirling Newsll, of Gateshead. Durham, for "certain Impravemeata ia ata- 
cblocr)- fur Krindiog graiu, paloti, and other subttancci."— October I4.j 

Patrick Playfair, merchant, and Laurence Hill, Jun., civil engineer, for " Improvemenls 
In the manulacture of sugar." — October 'il. 

John RldgCH-ay, of Caldon.piace, Stafford, ctiina maniifartorer, for " cenain (•nprwe- 
roenis In the manufacture of paste bozr*. and other similar arUclvs, in china akod carliUD- 
ware, or other plaattc oiaterials."— October 21.. 

William Uosswych (Jard, of Calslock, Cornwall, engineer, for " certain Improveaual* 
in machinery and implements for boring and alnkia(,'."-'October 31. 

Robert Itichurdson Banks, of Oreat George-street, Westminster, fnr "a new methsd 
1 1 artibclolly curing and preserving the berries ot coffee by a drying apparatus."— OcCatwr 
21, 

Edward TstlerEalt, of Newmarket, land surveyor, for 
municatlont from onr part of a railway train to another. 

Brooke Smilh, of Biimlngham, msnufacturrr, and Bicbacd Ford Burges, of the aaaa 
place, for '^a certalD linprovemeol or certain tmpioveoieats In apparsiu* fi>r fillerlnf."— 
October 21 , 

Jamei Heville, of Walworth, Surrey, for "certain Improvemenli In coeeeyiog 
and paaiengera on nilroads, parte of auch improvements being applicable for worbiog 
driving oibt-r descilpttona ol machinery. '* — October 'Jl. 

Rlchaid ^^haw, of Cold's Green, Weit Bromwlch, Stafford, raUway bar ftpiabcrt fbr 
" Improvements in tbe manufacture of wrought-irou railway ban and railw'ay chalrB.^— * 
October 'J 1. 

Cbarlion Henry Slooian, of St. BItrtln'a-laoe, Mlddteacz, for " Impravameata la appa* 
ratu* iited lur iroalog."— Oclotwr VI. 

Thomai Fori ter, of Streatham, Surrey, manufactui^r, for "Improvements la cMabia- 
Ing gullB pen hn with certain, malerlsla, and in the application thereof to wmterproaiag 
fabric* aud in moulding varj«ai articles thervirom."— October 21. 
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A QUERY. — Supp-ose (P) pouada raised one foot high per miant* 
represented the power requtred to roll a certain cjf I iuder over a Oertaia 
uuiturm inQexible road at a given rate. Also suppose {p) pounds raiaetf 
o»ie fjut hixli per mintite represented the pnwer required to crush a certaia 
uaifurm buhstancc placed equally throughout upon that road. [That i*, 
the ptivver leqiiired to cruah juBt so much of (hat substance in aoy §ivea 
time IIS the cylinder came in contact Miih during that time]. — Qmsfiea. 
Would (however greiit tite dinmeter of tbe said cylinder, and however 
^reai iii> weighi) as much power as (P -{- p) pounds raised one fool bi|ch 
per niinuie be required to move the said cylinder on the said road over 
said subataove at the given ratCi that substance being crtished there' 

J. W. 
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^^^^K RAILWAY SUSPENSION BRIDGB. 

^^^1 CWUA am Engnmg, Plait XVJII.J 

At the lait meeting of the Inititotion of Mechuical Engineers, hrld tt 
Birminsbam, a papfr, by Mr. A. E. Cowpsr, of the London Works, «■• 
retcf, " Oh an Improttd Sutptntion Bridge for carrying a Railwatf, and for 
o<ktr pmrjiotet." 

In brinfing before the lostitation of Nfedianieat Engineers t piper on t 
pecTtUsf form of bridge, I ought, perhaps, to apologise for iotroducing matter 
which majr by some of our friends be thought to belong more strictly to our 
dvil brethren ; but possibly before the conclusion of the paper, I shall have 
. Anticipated any objection which might hare been made on that score by 
•bowing, in point of fact, that I have only been explaining a piece of boiler- 
■•ker's work, and which may certainly be considered to be far enough re- 
■MT«d from civil engineering. The object of the present paper is to call the 
attention of engineers, and railway directors generally, to a mode which I 
bave invented of constructing suipeniion bridges in such a way that they 
shall not be thrown out of shape, or in any way distorted, by the weight of 
■ psMiDg load, whether it consists of a railway train or only of the ordinary 
traffic of a common road. It is well kaown that suspension bridges are de- 
cidedly less costly than any stone bridges, and we may add than most iron 
bridges, when the span is at all above the length of an ordinary girder ; and 
although mftny persons have turned their attention to thero, particularly 
with regard to their use on railways, I aoi not aware thai- any suspension 
bridge hu ever been made, or proposed, that was at all competent to carry 
the weight of a railway train in motion, or, in other words, that should be 
tafe M a railway bridge. My att«ntion was particularly called to suipenaioo 
bridges by the proposal of carrying a railway over the Hnogerford-bridge, or 
over a bridge placed alongside of it ; and it appeared to me that the weight 
of a passing train would so move and distort the chains as to cause the road 
very soon to get out of order, if not actually to give way ; and I then scheiued 
the plan of making a chain of such depth as to include any alteration in the 
com of the strain that might take place. 

The curve which the chains of an ordinary suspention bridge takes ii well 
known to be a catenary, or rather a curve between a catenary and a para> 
bola; it would be a true parabola if all the weight were in the platform, and 
• true catenary if all the weight were in the chain. As, however, the difference 
between .oe catenary and the parabola is very slight indeed in that portion 
which would be used for a bridge, we may assume it to be a catenary for all 
practical purposes. Now, on loading an ordinary suspension bridge with 
eveo a small weight, it at once aMumes a different curve (unless the weight 
be e<)a*lly distributed over the bridge,) and If the weight be large, it will 
Msume a very different curve ; so much, indeed, will the form be altered at 
to injure or strain the material of which the platform or road is composed. 
Now, it is evident that, if the road has to distribute the weight, it most be a 
Tery itroog and stiff beam, or, in fact, a girder of the full length of the 
bridge; and the strength of this girder would very nearly be equal to cairy- 
ing a quarter of the weight of the load in the centre; it is, therefore, evident 
that tbe plan of forming a stiff platform or road for a railway suspension 
bridge, although by no means impossible, must be at leait half abandoning 
tbe suspension principle, and be the cause of greater outlay. Tbe plan of 
keeping the road in shape, by distributing any weight that might come opoo 
it, by means of strong diagonal ties, was the first idea that I had ; but it will 
be found by calculation that these diagonals would have to be very strong, 
•ad of considerable height, thereby causing the total depth of the bridge to 
be much greater. But the plan on which I propose to construct suspension 
bridges capable of carr\-iag railway traios without being in any way injured 
thereby, is simply to construct the chain of such depth as to include the 
carve of strain when the weight is placed on tbe bridge in tbe most unfa- 
vourable positions. With this object I construct the chains of boiler plate 
0^ considerable depth — say three or four feel, or more — and rivet the whole 
well together without any moveable joints, or separate links, and at tbe top 
•od t>ottom edges of tbe chains (I still call them chains, that I may be clearly 
understood) I rivet or otherwise attach bars, either flat, half-ronnd, or angle 
iron, so a« to give an accnmutation of metal at those parts, and at the same 
time to render the edges of tbe chains perfectly secure against any tendency 
to rip or tear. 
In the engr»ving,fig. 4, it will be observed thai there are two chains, each 4 feet 
deep, which support the ends of cross wrought-iron girders, in the position 
ol sleepers, each chain being composed of four boiler-platet, rivetied together 
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in pairs, each plate being ibree-eigbths thick, and at tbe top and bottom 
edgea there are securely rivetted strong angle irons. The suspention ban 
hang between the two pairs of plates forming the chain, and are supported 
by a small saddle, which bears on the top edgea of them. The ends of the 
cross wrooght-iron girders are firmly secured to a light rib of boiler-plate, 
which runs along each side of the bridge, as shown in the cross section of 
the bridge; the lower endi of the suspension- bars are secured to the ends of 
the girders, with means of adjustment, so that the road may be trimmed 
perfectly level when the bridge is fixed. There are also light diagonal ties 
introduced, as shown in fig. 3, for more perfectly sUving the road to the chains, 
particularly in case of the breaks being applied whUst the train is passing 
over the bridge. The rails, either of the ordinary form placed in chain, or 
of that form commonly called the bridgc-rail, are supported on balks of tin. 
ber scarphed together, which run longitudinally throughout the bridge, and 
these are suppoKed by short balks of timber running from girder to girder, 
immediately under the first. There are a series of diagonal ties placed In 
the platform, as shown in plan, fig. 3. These act as a means of stiffening 
the platform, and preventing any vibration or shaking of the parts. There 
•re also diagonal ties or stay-rodi, by which tbe bridge ii prevented from 
moving or swinging sideways. They are attached to the piers, and are very 
similar to some used by Mr. Brunei, senior, in a bridge at the Isle of Bonr- 
bon. 

Tbe engraving shows a bridge 200 feet span, having the crou 

girders eight feet from centre to centre, and tbe chains four feet deep, which 

depth hu been arrived at by actual experiment ; the weight of the road from 

one line of rails and the train is one ton per foot run, and the weight of a 

train of locomotives I have auumed at one ton per foot run, and tbia ia 

allowing some margin for the continued growth of locomotives ; and I have 

taken as t proof load, two tons per foot run ; thus the weight of the load, 

or disturbing cause, wiU be just double tbe weight of the bridge. I find tbe 

greatest distortion of the curve strain takes place when tbe bridge is only 

half loaded— s. e., from one end to the centre; tbe curve then approacbei 

the bottom of the chain, very nearly in the centre of the loaded half, and 

approaches the top of the chain in the centre of the unloaded half, whilst at 

the piers it approaches tbe top at the loaded end, and the bottom at the 

unloaded end, as sbovni by the dotted lines in fig. 2. Again, if the same 

lo*i be pUced io tbe centre of the bridge (covering one-half of tbe 

length), the curve of strain will approach tbe bottom of tbe chain in the 

centre, and will approach tbe top of the chain at very nearly one-fifth 

from each pier, whilst at the piers it vrill be near the centre of tbe 

chain, but rather above it. Take one more case, and wo shall have disposed 

of ail the heavy disturbing tendencies— viz., that of the ends loaded, and the 

centre left unloaded ; the curve of strain will then approach the top of the 

chain in the centre, and the bottom of the chain at about ooe-siitb from 

each pier, whilst at the piers the strain will be slightly above tbe centre. I 

may add that, when tbe bridge ia fully loaded throughout, the curve of strata 

is io the centre of the chain, throughout iu length. I propose to call bridges 

made on this plan, " lQvertcd>Arcb Bridges." 



Pkotofenie Experimntt.^M, Claodet, io a paper lately read at tbe 
Jeade'mu dt$ Science*, Paria, containing ao account of various photogenic 
experiments, sUtes that the solar spectrum is endowed with three different 
pbologeoio actions, which correspond with three groups susceptible of 
being attributed Io tbe three groups of red, yellow, and blue rays. These 
three actions have diatioct churacters; each of tbe radiations has the 
effect uf fixing the vnpoura of mercury in Daguerreotype plates, but they 
are in other respects so different that Ibey cannot mingle or assist each 
other; on the contrary, they destroy each other. The eOect commenced 
by the blue rays is destroyed by the yellow and red rays, and that which 
is produced by the red rays is destroyed by the yellow. The effect of the 
yellow rays ia destroyed by the red, and that of the last two is destroyed 
hy the blue rays. These changes appear to indicate that the chemical 
compooad which covers the plate remains alwaya the aame under the 
various influences, and that there is no Bcparation or isolation of the coo- 
Btitoent principles. By a proper applicalioo of this theory, it will be pos- 
sible to efface any inuige upon a plate, and yet leave it io such a aUte as 
to receive a new impression. 
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WORKING STEAM EXPANSIVELY. 

^Tlicn a iteam-engine it working at any given speed, the presture on the 
crank-pin is equal to (he pressure on the piston resolved into the direction 
of the length of the connecting-rod, minus the force of inertia of the re- 
ctproL-ating parts when their velocity is increasing, or plus the m intita of 
those parts when their velocity is decreasing : — it is required to ascertain the 



amount of this 



press are. 



If the square of the Telocity of any mass of matter increases in an e]e. 

mentary space n tiroes as much as it would increase by falliog through that 

space, — then the force for that point or elementary space must be n tinaes 

the force of gravity, or n times the weight of the mass ; that i», putting 

• « the velocity due to falling a given ipace, and V = (he actual velocity, 

VrfV 
MdY'ldv^, oras VJV ; urfe:: «: 1, or — — - nj 



Let 



— VdV 

», and for the destruction of motion -— — », 



but t' ^ 2gs, and differentiating vdv ■• gdn, 
V£V' 

gd I 

s « the angle passed through by the crauk; 

r «= the length of the crank ; 

* -= the «pace travelled by the piston ; 

dt 

V >i the velocity of the piston <» — ; 



dt 
the velocity of the crank-pin in the arc : 



rdM 

dt 



C ^ the length of the eonnecting-rod ; 

C 
c = -, or the value of C in terras of the length of the crank; 

M =* the force of inertia or insita in terniH of the weight ; 
P M the pressure on the crank-pin caused by the iosita or inertia, or 
the value of n reduced to the mechanical conditions. 



-e— 



a 



The space described by the piston is ^ ab; 

.'. 8 = r iver z + c ~ (<?'— sin»x)» J j 

,.„ . . ds rdz / . sin 2 COST \ 
differentiating j-* = ~r: ^ (anz+ — — -r 1 

o' <" V (c'-iin»i)V 

*t «{n r t>r>A r 

therefore, V •- v sio x 4- 



rdz 
17 

IT sin s cos * ^ ^.^ . . 
; and differentiating 

( ^ «in» 2x + coi 2x (c'-sin'x) x 
(c«-Biu»x)l y 



rf V = p COB s rfz + r I *-^^ — — ■ ' — " — ^~-- — ^^ — '- \ dt. 

(c« - Biu» i)i 

\dV 

The theorem — -— — n may be put in a more convenient form, for 
pdt 

V » V V 

— = d/p and - — tf/j therefore, -r- « — ;-; •nJ, by substituting, 
da rds d$ rdt 



The motion of the piiton-rod and appendages is vertical ; therefore, n 

must be resolved into the direction of the length of the connecting-rod. By 

(be mechntiicnl theorem sometimes called the triangle of forces, we have 

nc _ e r rfV 

P; or —^ — Tim T — P: consequently. 



et^cotz 



{c'-tm^ z)\ g rds 



32r (tf>-Biu9z)i 
ireighi being considered unity. 



^sin» 2r -f cos2x (c»— s in » r) 
32r(c«-3ia"x)« 



, the 



For the beam, let ( be a fraction expressing the distance of the cenfre i 
gyration from the centre gudgeon when the length of the radius of the b«Ani 
is 1. Let n' represent the force of inertia of the beam at the polut ; : then 

g^rds grd: 

bat of this force, a portion >= (1 — s) i' will be sustained by the centre gud- 
geon ; the remainder, or g n', will he sustained by the top of the coaoecjiog* 

c 

rod, which, multiplied by -. , gives the pressure on the crank-pin 

(c' — sin'r)i 

due to the inertia of the beam, which we will call P'; therefore 
j»cprfV 
f - 71, ^T~a — 7 » "f P' - t»P, on the anppositioo that the 

end of the beam describes a straight line instead of an arc, which suppoai. 
tioM hos been made by all writers on the theory of the crank. 

The couaectiog-rod has a compound motion— namely, vertical at the top 
(neglecting the arc), and circular at the bottom : these two motions may bt 
resolved into vertical and horizontal. The sum of the inertia in the vertical 
and horitonUl directions, resolved in the direction of the length of the rod, 
will give the value of P". Let the centre of inertia, in the vertical aense, 
be supposed to be concentrated in an undetermined pointy; this point, 
wheu the upper end is moving vertically with greater velocity than the lower 
end, wi!l be between the top and the centre of gravity { and when the lower 
end is moving vertically with greater velocity than the upper end, it will be 
between the bottom and the centra of gravity — practically, it may be con- 
sidered to be in the centre of gravity. 

The upper end will have passed the space i, and the lower end the vertical 
space r var z, the point p will have passed a vertical space t", and 

• — •—/> («—verr) - (I— /»)#+/; r verr, 
when pit A fraction expressing the distance of the aforesaid point from 
top, the length of the connecting-rod being unity ; inscrtiug the value m 
and differentiating 

(1 — }i) sin r cos X 
(c»-aia»x)| ' 

and the vertical velocity of the point p will be 



1 



rfs' rdz y 



(I— j>) sinxeosx 

(c«-sin*r)i 



) 



r«f» 



(!-/')■ 




Sabstituting tr for -r—, differentiating and reducing b; the "triangle of 

forces," we have 

etd\' ev'cosz 

^ " {c*^ tin' z)i grd z "" 32r (c*-sin»z)4 * 
i sin' 2 s -4- COS 2 X (c^— sin'z) 
32r(c»-sin»x)» ' 

which needs no further reduction, inasmuch as there is no vertical support 
to the top end of the connecting-rod ; consequently, the whole of the !»> 
ertla or insita concentrated in the point p is sustained by the crank-pin. 

For the horizontal motion of the connecting-rod, the inertia i« coDcen- 

trated in the centre of gyration, and the space described horizantally by tlut 

point will be grain s: differentiating and subslituling, we havo 

V" ■■ e V cos : ; and ultimately we obtain 

rdV" r^gsin: ,^ 

grd: ~ 32 r "" * 

which will need reducing, because (1 — g) n" will be supported by tke end t( 

the beam laterally; the remainder, gn", reduced into the direction of the 

.... . ainx . 
length of the connecting-rod, by multipljing by gives 



(ggsinj)' 

32 re 
r V* cos z 



P. ; therefore, for the connecting-rod we have P •*-?.• 

, i«i>i2r-t-cos2r(c*-siti»r) (jesiaaj» 

I + et*(l—p). — = — ■ — — ^ 

32r(e»-»in»s)* '^ '^ 32 r (c"-sin»z;" 32r» 

Let W *= the weight of the piston and rod and appendages ; W thak«f 

the beam ; and W" that of (he cooaecting-rod ; — then collecting lb* 

retolu, we have 

(\ cr* cos z 



i 



32r(c»-aia»z)A 
^ sin' 2x4 cos 2x (c^— sin>x) 
32r(e»-ain*x/ 



Vi" (jt ainx)» 



hak«f 



iifc 



jH-ir.] 
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lo tbe next month's Journal, I intend to give a ttble of the value of P 
for diffierent toglcs Qf the crank, when W<= t, vl, r= 1. and c^A, which 
vill be about a medium value of c. TbU wiU reduce the above to the fol> 
lowing form : — > 

P = (W-f <»W' + W") X — , T being the tabuUr number. 

T.i« practical inferences will alto be attempted to be ahown. 

Jt9(jMale, Nm. IS, 18 17. M. N. 



CANDIDDS'S NOTE-BOOK. 
FASCICULUS LXXVI. 



" I Biuat haw liberty 
'Withal, u lurgr • chirur ■« the wlad«. 
To tilour 00 wliom 1 pl«i««." 



It is an ill wind indeed that blows nobody good. Pconj^-lincrt 
.thrive opoo accidents, " awful occurrences," and disasters : a famine helps 
to keep them from stnrvatioD, and " a most tragical murder" from rutting 
their own throats. In like manner, the " Arch and Statue" was a wind- 
full tu the criticft — especially ihc smallfry gentry, who having got their 
cue, roared out as lustily as sucking doves. To that enormity, however, 
we seeui to be now reconciled, — perhaps, by the irresistible argument 
advanced for soiTcring the Statue to remain, allbough the reason usdigued 
was tacb as to cause some people to quote Jobuson, and exclaim — 

" From UArlborougti'i e; m the tear* of dougt tan." 
It is now the Palace which is the geucral butt of criticism, or rather is 
begiooing to become so; for altbough it has been censured severely, cen- 
sure is not as yet so universally expressed,— many preferring, for reasons 
tolerably obvious, to be silent, and lake no notice of it at all. Their very 
silence, however, is most signilicaatly coademnatory of the Palace, since 
tbey would be fuUumcly loud with their praise, were it possible in any 
way to commend it. Their silence, moreover, betrays what sort of solici- 
tnde it is with which they so busily interest themselves, and aiTect to 
walch over tbe interests of Art. Criticism— honest and genuine criticism 
— is no respecter of persons : it makes do distinction between Prince or 
Pecksniff; or if it made distiaclioD at all, it would be to animadvert with 
most severity on bad taste and paliricess of taste in the former, as being 
decidedly inflnendal fur mischief to Art. 

II. One presumption strongly iu favour of those who betake Ihemielves 
to tbe practice of any art lo which ihey were not at first educated in their 
youth, is that they have been impelled to do so by a natural irresistible 
impulse towards it and a sincere alfection for it. Accordingly, when Mr. 
Blore abaodoued bis original profession of engraver for that of architect, 
there was reaiooable ground for Eupposiug be was instigated to do so by the 
consciousness of possei^sinigiiotouiy a prefereace, but superior talent for the 
art which be thought proper to make his new calling. It was not, indeed, 
to be supposed that be would distinguish himself by any particular ability 
in coDstruction aud other mechanical and technical matters, or in what 
comes under the general term of business, yet it was rather to be expected 
that he wuuld displiiy srnoe touches at least of geuius aud imagioatioo — 
some of those felicitous tmborrowed ideas that not all tbe professional 
training in the world will enable any one to produce. Nevertheless, it is 
precisely in tbe artistic and imaginative that Blore fails, and fails most 
egregioualy ; wherefore he may, so far, be said lo signaUzo himself egre- 
giously also. Reversing what the satirist says of Perrault, he has turned 
from a good draughtsman and engraver, a wretchedly bad architect. 
Fondness for architecture he may have ; although even Ibat may be qtiea- 
tinned, since con nmore feeling never impels him to exhibit at the Royal 
Academy, — a piece of furbearance in which he emulatra another shioing 
glory of the British school of architect ure. Me will not, it may be pre> 
so med, break through his rule of non-exhibiting, even out of compliment 
to the Palace, and yet he might take tbe opportunity of showing his '*new 
building" to very great advantage in a drawing, by representing it jost a< 
it shows itself through a very dense fug. 

ni. An article in the Sew Monthly, purporting to be a "Secret History 
of the Court and Times of George IV.," contains tbe following interesting 
coDtributiou to architectural history. '' During the time the unhappy maa 



[Cashmao, the sailor,] wa* aafieriog the sentence of tbe law, the Prioca 
[Kegeot] was occupied in the inspectiou of a surveyor's [!] estimate and 
pUus for the erection of a bouse for the Duke of Wellington. ^ A palace it 
ahall be,' exclaimed bis royal highness. Lord Burgkursh detailed to the 
Prince all ita ;*ro/>(>rtt«i»9, it occupying four fronts. The architect of this 
design is young Cockereil, and his estimate five hundred thousaud putiuds, 
ever) farlhing of winch, the Prince says, shall be expended upon iL How 
the looney is to be raised is aoollier quentiou." It is still a question per- 
haps if this same piquant anecdote be little better than oue of those random 
bits of gossip which tbe concoctors of " secret histories " so greedily 
awaliow and socomplacenUy divulge. At any rate, "young Cockereil" must 
know sometitiog of the matter, yet be seems disposed to keep the secret,' 
DOtwithstaading that a design which would have required half-a-niillioD to 
execute must have been somelhtog tuagnijiiiue, — tbe mere fame of which 
ought to have overwhelmed the author of it with commissions. It did not 
however, help him to (he patronage of George himself, for wheu Bucking- 
ham House was to be metamorphoned into Buckingham Palace, he gave 
the job to Nash. U'hile as to tbe I>uke, he, perhaps, fiodiiig that the 
intention of building him ' a palace' bad clean evaporated, bethought of 
building for himself a snug little house, for which he ewplojed Bep 
Wyult as his ViiruviuB,aad which, if not an architectural *'liou," dcsertet 
very well to paas for an architectural sheep. 

IV. Auother bit is at any rate curious, as showing after what fashion 
the writer understood what be was speaking ot.—^SifwImfn-uvaJUPtt.' 
Waterloo Place, opposite Carlton House, itbegioaiog to assume aomcthiog 
like an uoifurm feature with (tbe) favade of C-arltoo House. The colomos 
are composed of brick supporting a scaffolding pule (!), aud the latter 
supports the entablature (! ). Now, when ihe pole rots, down will come 
the wliule structure. So much for the economy of the arcbilecL" And so 
much, also, for the noiu of the critic who discerned scalfoldiag pules sup* 
ported by the columns, and supporting the entablature. 

V. Without corresponding worthiness of design, value and goodnesa of 
material only increases dissatisfaction — that is, of the intelligeut; for the 
uneducated iu art — and who are so far the vulgar, the uoiailialed /im- 

fanum vulffvs, let thrm beionic to what cidss of society tbey may — hove no 
uUier standard of excellence than size and cost. Ask such persons their 
opinion of a building, and tbey will perhaps tell you it is a very graad 
one, because it is very large and all of stoue, although it may nevertheless 
be m itself a complete uuUity, if considered as a production of architecture, 
and hardly worib latli and plaster. So far from aObrdiog any satisfaction, 
it is truly mortifying and vexatious to find, as is frequently the ca^c, 
superior material employed for what is exceedingly poor, if out positively 
bad in point of design. Mure than one structure might be mealioaed tliat, 
owing tu tbe unfortunate durability of its materials, will last to disgrace its 
author, unless it should have tbe good lack to be ia«lamorphased>-uf which 
there have lately been one or two instances — into something quite diiferent. 
Mere market-value is the criterion by which most persona steer their criti- 
cism. Tell them that a picture costs thousand guineas, and — O, the hypo- 
crites ! — tliey will iosiaotly pretend to admire it — to discern a thousand 
beauties in it, although, in all probability, tbey bad actually turned op 
their noses at the very same performance had they beard thai il cost only 
two pounds, or that it was painted by some Mr. Sinilh. Almost the very 
first question or remark of all which people ask cuocerniug what ought to be 
estimated by its artistic value, relates lo cost and price, — which is both 
exceedingly vulgar, aud exceedingly Eugliish. Itisthe ordinary reverence 
for mere cost and sumptnousness that has obtained so much fame for Ver- 
sailles, that monument of a taste at once frivolous and prosaic,— poetic 
uuly in the wasteful prodigality that stamps it, showing what reckless pro- 
fusioa cau do for utter barrenness of imagination, and how exceedingly 
Little tbe utmost it can accomplish is. All that the most extravagant ex- 
penditure of money could effect was there duoe. Of money-power there 
was vastly more than enough to have produced the moiit glorious moon- 
raent of architecture the world ever beheld, or fancy can couceive, if there 
be any foundation for tbe almost fabulous statemeuts that have been put 
forth relative to its cost, some of which give a total of Fire UuHdrtd, 
others of Twelve Hundred, AfiUimis of francs ! Of art-power, however, 
there was none ; nevertheless great iafiueace for perverting taste through- 
out all Europe. 

VI. Those who are so excessively rigid io their notioos as to tolerate ao 
imitative materials fur decoration, but would proscribe them altu|{ether aa 
"sbam," aud of course very paltry also, no matter how artisticallj tbey 
may be employed, and bow excellent the effect produced, — such persons, 
I say, must feel quite scaadalised at Sir Walter Scott's taste in carrying 
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«* shBm" to the ouiri excess which he sometimei did. Verily Ibe great 
flOTcliat's lore of fiction muit h»Te been quite o'erroDoing, when be directed 
Mr. Hay to paint him ihara fnunea to pictores— a apecies of deception so 
ioartiitic — or rather a mere attempt at deception, which instantly betray* 
itself to the eye, that almost any one would, on seeing It, eicUim wilb 
Macbeth : " Unreal mockery, hence !" Lest I myself should be fancied to 
be here romancing, by impntipg the strange freak in question to Sir 
Walter, I will quote Mr. Hay's own words concerning It, After saying 
that Scott had directed him where to fix op four piclures,— two rmall onea 
(ooe of them a view of Melrose Abbey by moonlight) being to be placed 
»v*r doors,— a most aofit situation for paintings of small dimensions, — 
b« proceeds to state that : " these, after being fixed to the wall by a nar- 
row moulding of oak, were 1o be sorroonded with an imitation of a carred 
frame of ibe same material, painttd in light and tkade h/mhi thtflat plaster." 
Now, howe«r ably executed— with how admirable so c^er br«»nra of re- 
lief the appearance of actual carving projecting from the wall might b« 
rendered, the eye could not fail to delect the deception upon almost the 
Tery first change of position ; and if they happened to be viewed sideways, 
it woolJ at once be perceived that tliose frames were only fiat paioled 
b*rdtr$, without any projection at all, while the real " narrow moulding 
of oak" would by its projection on the wall show itself very awkwardly. 
Such a mixture of the imitative and Ibe real must have been in very bad 
and puerile tairte— both eicusable and to be accounted for only as a mere 
whim 00 the part of Sir Walter, for the fon of " taking in" his guests after 
that fashion, making them stare, and enjoying their surprise. Painted 
frames to detached pictures buog upon a wall are juit as preposterous as 
real picture frames of the usual kind would be for paintings execoted upon 
the walls, instead of either architectural mouldings around them, or else 
painted borders. Decorative painting should never be permitted to aim 
at more than mere pallem in colours — not at relief or the imitation of 
actual carviog. Painted mouldings or other architectural members— and in- 
stances there have been of painted niches and stataes — are in vile taste, 
because the deception so produced can be oaly momentary, the artifice, if 
sttcb it can be called, being detected after the first glance, and proclalmiag 
that the decoration so aimed at could not be afforded. With imitallve ma- 
terial the case is altogether and widely different : the resemblance may be 
so perfect that the most experienced eye nay not be able to detect it, and 
provided it shows just the aame to the eye, it produces an effect fully 
equal to what the real material would do. Every one knows, for instance, 
that gilded omamenia are not of the solid metal, but merely covered with 
leaf gold of almost incredible thinness^lhe two hundred and eighty-tboa- 
saodth of an inch I — what then t the appearance is prodaced, and it is 
with appearance, and appearance only, that embellishment has to concern 
itself. I, for one, am unable to sympathize with those who affect to be 
shocked at the ingenious imitations and deceptions of art, reprobating them 
as if they were downright frauds and offences against common honesty. 
Were any one to sell, or rather attempt to sell, a plaster cast made to imi- 
tate marble, for a red; piece of scalptnre of that material, he would, oo 
doubt, be himself a genuine knave ; but there is no moral imposition in 
placing such casts on the top of bookcases, or in other sitaalions where 
they may pass for being of marble, which last material would produce 
only just the tame effect. — *" What matters it to you or me," I once heard 
a person say to another, speaking of a lady, ** whether she rouges or not. 
Granting that the bloom of her complexion may be artificial— and yoo only 
Bospect it, — I take the beauty of it to be just ibe same as if it was real : a 
difference of course there is; but that is her affair, therefore a truce with 
your preaching." — Value of material adds nothing to the merit of design — 
of the architect's own share in the work, who. If be be an artist, will dis- 
play talent and produce effect with the homeliest and cheapest materials, 
—with merely fictitious ones— alias •^sham;" while he who is not, will 
ahow the very best materials to disadvantage, and render them less valuable 
than they were before being used, or we may say abused, by being applied 
to homdram designs. 

VII. Hay has had a hit at Saog's decorations in the Royal Exchange, 
which he has the delicacy, however, not to mention by name, contenting 
himself with aUtiding to it so very pointedly that no one can possibly mis- 
take. •• Onr genera] knowledge," he observes, •* even of the propriety 
oecessary to be observed in decorations, it so far below the requisite 
standard that iha groweat absurdities are often committed. For inslaooe, 
we find the most fllnsy aad fantastical style of ornamental design, borrowed 
at third or fourth band from a bailding devoted to the private luxnry of ao 
ancient Roman, adopted as a suitable style for the interior of an arcade 
remarkable for its plaia aad nbstanttal massivenen, aod devoted to a 



species of public bosineas of soch a grave nature, 5tc., &c.**— •♦Il fi 
scarcely possible," be continues, •' to conceive a greater degree of decora- 
live incongruity than this, yet it hns been committed in one of our greataat 
national edifices, amidst all the agitation that exists in regard to natioaal 
advancement in the art of oroamental design." The censure is perfectly 
just : the mistake there comnrilted is such an obvious aod palpable one, 
that it is extraordinary it should have been allowed to be perpetrated. 
Were it possible to entertain so strange a suspicion, we might imagine that 
this specimen was intended to satisfy the public most effectually one way, 
namely, by cloying tbem aod sickeniDg them at once, and so preventing 
all further outcry for similar embelllBbment in our public buUdin|;s.— As 
to " the agitation that exists in regard to national advancement, &c.," there 
is a good deal of humbug in it — far mure of cant than of sincerity of pur- 
pose ; or if there bo the siocerily, the knowledge which should accompany 
it is wanting. Lord Morpeth — or if it was not Morpeth, it was Lord 
Somebody -else— is reported to have said in the House, he thought the public 
would be satisfied with Buckingham Palace— the aaluckj Palace again t 
but it can't be helped— after Mr. Blore's alterations- his lordship waa too 
conscientious to make use of the word " improvements." But what a 
mean opinion then most he entertain of the public taste, aad how very 
little regard muat he have fur its " advajicemeot," — tliat is, supposing him 
not to be himself an utter norice in mailers of art, and to have had oo sas- 
picion of what a balaam design he was recommending to the " Uoose/* 
pr* bono publico ; a design which now makes the Palace look almost tvria. 
brother to the Barracks jnst by, in the Birdcage Walk, with which Biore 
or somebody else most have been so Rmitieo, as to take the leading idea 
from it. — Verily, it wis not without reason that some one lately quoted, or 
pretended to quote, the following distich : , i 

" Unbappr BriUlfi I doomed to be dl»gnw«tf I 

By (■eckiDlff polscn. aad Royai U»t« I" ' 

VHI. Errors of the press are, if geoerally provoking, sometioea cs> 
ceediogly diverting, aa, for instance, that of a certain " print" which hu 
transformed the " Army and Navy Clubhouse" into that of the " Arnoary 
and Knavery," Iban which Mrs. Malaprop herself never ottered so anos- 
ing a blunder. That there has been any sort of knavery in the matter, we 
are bound not to suspect; nevertheless, there is much which looks tike 
maaoeurering. Most assuredly it looks like any thing but fair play oa the 
part of the Oab to enlarge their site after the first competitiua, withottt 
allowing the first competitors — those who had tasked their ingenuity to 
provide the required accommodation within a apace which the Club them< 
selves have since virtually declared lo have been insafficieot — lo take their 
chance in a second competition. Well, the refusal may have been mercy, 
although, apparently, it does not say much for the liberality of the *' Annoary 
aod Knavery." And what have they got after all by their clever scheming I 
—why, a piracy from b&nsovino for their exterior, aad for their interior, a 
most humdrum, namby-pamby plan, devoid of all invention, contrivaoce, 
and study of effect — merits which the '* Armoury and Knavery" people 
have perhaps no cooceptioo, much teas any appreciation of. For Club- 
houses at least, if not fur private houses, it might be supposed that something 
more than mere routine plan would begin to be thought of, for in that 
direction, if no other, there is room for advance, and great scope for in- 
provement. Admitting that compound forms of rooms are more expeosiw 
than the usual four-sided ones, aod that they also occasion some loss of qwoe, 
consequently are out of the question fur houses in general where eooaony 
as lo both cost and space must be chiefly attended to, so far from beiag aa 
argument against, it is a raito* de pluM for such forms aod pictarecqa* 
effects being purposely iotrodoced in Clubhouses and other booses of a 
superior grade, instead of four walls with a flat ceiling, and perhaps a 
cove to it, being, as the Athentrum remarks, all the elements oot of 
which their apartments are coniLilvted. Surely, says the writer in tfafti 
Joarnat, if it be worth while to expend so much as is sometimes dooe npoa 
soperScial and accessory embeilisbment, it would be equally ao to eadmi' 
voar to secure in the first ioslaoce impressive archiiectaral pbysiogaooiy, 
the charm of which is more lasting than the gratification afforded by men 
ornamental detail. It is, indeed, greatly lo be lamented that neither anlii> 
tects nor their employers perceive— or even if they do pen»ive, care lo 
turn to account the infinite resources for both design and effect which pee* 
sent themselves as sooo as we break away from the wearisome moDolDaf 
of plaa,diapo8itioD,aDd forms in the ioierioca of houses, which now prevallik 
to the exclusion of all individual character except that which ariaea froa 
ornameutatioa alone. 

IX. So very little study is given to matten of plan in roocns, either ai r»' 
gards eniembU or indivldoal parts and detail, ttwt Ifae eye ii frequettfly 
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oAeoded by the mo*t anpArdonable Deglig;eDC«, aod Bometiioea bj the most 
•rraot baagliog, in point of destgn, even in large and eipeaiiveJj fitted-up 
•ad furnished apartineDU,wb«re,JaBt in order to aave a little exertion of in- 
genuity andcootrivaoce, symtnelry and balance have been noreor lest dii* 
regarded. Thut that consideration of the snbject and actual circumatancet, 
which would almost of oeceuitj prompt fresb idea* exprewly adapted 
to the oocaaioo, is altogether evaded, aod the merest ordinary nHitlne is 
■ubatituted for artiittic composition and artistic effect. Id fact, the ma- 
jority of tlMMe who call themselves architects, appear to have not so much 
«s any conception of what artistic effect is,— not even so much as to sus- 
pect that it can have anything to do with their own art. The truth— aod 
A sad truth it is, arrbitects are not educated artistically : artists Ihey may 
eveotaally become, but it must be entirely by tbe promptiogsof their own 
mind, for by others they are not even so much as put into the way of be- 
coming such — which is tbe olmost that can be done by tbe very best artis- 
tic education. Well, therefore, was it said by one who valued his art, on 
being asked to t^ke a lad as his articled apprentice : " I can engage to 
make your son a good practical builder, but as for architect, yoo might as 
well ask me to make him an archbishop !" — To dismiss remarks of this 
kind, I return to what occasioned Ihem, by affirming that effect — genuine 
artistic rffect — is generally the very last thing of all that is thought of in 
plaoniog interiors. It will, no doubt, be nrged very sapiently that 
effect adds nothing to convenience. Most assuredly not ; but so neither 
does embellishment, which is only for tbe sake of that species and degree 
of effect — certainly not tbe oirtit valuable of all, that is to be so obtained } 
it being, 00 the contrary, that which is most easily of all ensured. Conse- 
quently , if f ffect be not worth the study required for producing it, so neither 
is decoration worth its cost, and the latter may be, by very far, the more 
costly of the two, because the other may sometimes be produced by the 
simplest means, without other expenditure than that of artistic skill. 

X. The name of Nash, of very questionable fame Id John the architect, 
is now honoured by the talent of Joseph the artist, whose mastery of 
power in tbe representation of architectural subjects, more particularly in* 
teriors, with all their manifold accessories, surpasses all praise. Those of 
Windsor Castle by him form a raatcblesfl series of architectural pictares, 
and completely refute the opinion— If such opinion requires other refuta- 
tion than its own absurdityand evident prejudice— that subjects of tbe kind, 
that is, mere rooms and their furniture, cannot be rendered pictureaque-» 
At least, not if rfipresented in all their freshness and bectuty, and in perfect 
order, without any of those accidents and disajrangements which are gene< 
rally considered indispensably essential to tbe picturesque. Although it 
any not answer to the usual notion of the picturesque, almost anything 
Magr be rendered picturesque, or in other words, highly pictorial in repre- 
MDtAtioa, by being treated picturesquely, and in an artist-like manner. 
BvMl wluit is insipid in itself, and viewed with perfect indifference, may 
be retcaed from instpidity, and invested with attractiveness, by the power 
aod skill of the pencil, — as in the case, for instance, with paintings of 
•till-life, which are frequently composed of the most trivial objects — such 
■s would in their reality not be .looked at at all. Surely then, what is 
beautiful, pleasing, and interesting in reality, must, if faithfully pourtrayed, 
be eqoally beautiful and pleasing in representation, suid possess besides, 
the additional charm imparted to it by the artist; that ia, supposing the 
latter to have seired upon and bronght out all the piqoant points aod 
qtialities of his subject. Architectural scenes of the kind in question poa* 
•ess this etrong recummendation— or what ought to be such — that, besides 
being works of art themselves, they may be rendered the vehicle for ex- 
hibiting other works of art — paintings, sculpture, statues, carvings, mosaics, 
tapestry, &c., almost any one of which would be an excellent still-lire sub- 
ject. Such scenes are therefore fully worthy of the atmoet finish of execu- 
tion : in them truth of imitation cannot possibly be carried too far, whereas 
bighly elaborate execution seems quite thrown away when bestowed, as it 
often is, upon the facsimile imitation of what may be seen at any time, and 
ia fo trivial that when seen it is not noticed .^^N ash's pictures— for they are 
infinitely mote than droartii^s, possess a truthfulness of local colour, per- 
spective, and chiaroscuro, witli a captivating effect of general oompositioo, 
that places them in a very high rank of art — at least would secure for 
them such rank, were K not for the pedaatical and nonsensical etiquette 
that DOW regulates precedency in art. Art ia not to be measured and 
valued by tbe acre. Yet the veriest namby-pamby when magnified to tba 
dimensions of a cartoon passes for ^ high art." Some very strong in* 
ftaaces of Ike idealeas aod powerless, marked by oatrageviul; bad draw- 
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ing, are afforded by tbe cartoons selected for tbe recently published " Art* 
Union," outline prints. If, however, those produrtions do not tend to en« 
lighten public taste, they serve to illustrate something, since very well 
might they be called Illastrations of Humbug. 
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VENICE; AND HER ARTS. 

By Fredcriok Losit. 

(Continued from page iib.) 

Pococke, in his " Description of the East," after giving an account of a 
magnificent mosque, called Kubbe-el-Azab, or the cupola of the Azabs, in 
Grand Cairo, states, that there was one particular apartment more sumptuous 
than the rest, which was built by a grand vizier, who desired tbe sultan to 
give him leave to prepare a place fit to offer him a sherbet in, on his return 
from Mecca. There is every probability that a similar feeling was enter- 
tained by the Venetians towards tbe grandees and merchant-princes of 
Cairo, Damascus, and other sister cities, between whom a very active com- 
merce and intercourse was carried on ; — but whether such a feeling existed 
or not, it is certain that tbe same Arabic idea and spirit of building prevailed 
in Venice, and prompted tbe early builders ; and the palaces, in which tbe 
Saracenic predominates, seem to have been cotemporary with, and partly 
constructed in imitation of, the mosques of tbe sultans of Cairo. There was 
DOt^^and there is not at the present day — throagbout alt Italy a spot more 
in accordance with the tastes, or better accommodated to the habits, of the 
orientalist, than the old Piazta di San Marco, before it was destroyed by 
fife, when it bore a close rescrobUnce to tbe court of a mosque — as shown 
in the large and curious picture by Gentile Bellini (a.o. 1496), exhibited in 
tbe Jecademia, Tbe inspection of this production — which preserves, as in 
a rich cabinet, the ornaments, tbe " barbaric pearl and gold," and costome 
of the period, and in which is so closely imitated tbe curiootly carved can- 
delabra, crucifixes, and reliques borne by the procession in tbeir celebration 
of the festival which it represents — enables na to form a pretty correct idea 
of what mast have been its original appearance. Then ambassadors and 
other personages from foreign countries, sojourning in Venice for tbe traiu* 
action of oommercial affairs, or for tbe mere purpose of witnessing her civic 
or ecclesiastical ceremonies, must have admitted its splendour, and been 
gratified with its many gorgeous spectacles. Then it wu entirely Saracenic; 
the coUonnades were Arabic, with horse-shoe archivolts; its cornices ser> 
rated, the details of the oriental style imitated, and its pavement chequered 
with bright red and white marble.* The adjoining PiazEetta, in itself, in its 
features, and in tbe views it embraced, was, and even now is, equally orien- 
tal. Here, tbe Ducal palace, one of the most beautiful edifices in tbe world, 
rears itself, — and there could not, perhaps, be a finer and more appropriate 
site selected for it. It is set off to the greatest advantage upon its marble 
terrace or jetiA, stretching into the lagoon : the picture»que groups of 
Armenians, Turks, gondoliers, and water-carriers, scattered upon that ter- 
race, and tbe lagoon variegrated with many a gondola, painted sail, and 
fruit-laden veucl, being in admirable keeping with its Eastern appearance. 
" It was constructed by Caleodario, in the middle of tbe 14tb century, and 
seems to have been a contemporary of the mosque of Sultan Hassan in Cairo, 
just after the two great Kalaons had added so many magnificent edifices to 
that capital" In its fa^es, we cannot but admire tbe principles studied by 
the architect in the details, which tell frith considerable effect in themselves, 
aod at the same time contribute, in a great measure, to tbe grandeur of tbtt 
whole ; the harmonizing contrut and relief which tbe cnrions and elaborate 
tracery fonns to the more simple parts ; the opposition of light and shade 
which are observable throughout ; and the difficulty there is, if not the 
absurdity, of inventing and applying, in the place of those features which 
now exist, others more appropriate and expressive. It was a common prac- 
tice among tbe Arabs, to give also the effect of eolour and lightness to 
buildings which pouetsed a great measure of solidity, by means of slabs of 
red and white or green porphyry, and otbei valuable marbles, arranged in 
diamond patterns on tbe external surface of tbe walla, and sometimes the 
covering of their domes, — a method of inlaying followed by tbe Venetians, 
of which a beautiful example is seen in the broad masses of tbe Daoal 
palace, between the windows ; an introduction the most happy and the most 

* Somt of itie ittore reinvk* are lu^^eated by the reading of %a iot«r«itlog^ P'pcr ta 
Iht " AtUmmam" at 6«pt. 2ft, 1847, caUsd ** Arab Olnnhigs ta Venlee." 
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utiitic, since it tends to prevent ftn appearance of heaviness and excess of 
weight, which might, but for this precaution, result from thoie mat&ea being 
above a light corridor and perforated gallery. We see this beautiful feature 
made as an accessory by Titian to his splendid picture of the " Presentation 
of the Virgin," And this ancient combination of bright red with polished 
white marble, seen in almost every mosque of Cairo at the present day, and 
which BO frequently occurs in Venetian pavements, was likewise imitated 
throaghout great portions of Italy, &c., daring the middle ages; and inscrip> 
tions on the walls, grotesque carvings, heraldic ornaments, and curious 
devices, having some peculiar reference to the inventor or proprietor, which 
obtained among the moderns, may be traced back to a very remote period, 
and were considered an almost indispensable decoration of ancient Arabian, 
Chinese, Persian, and Hindu architecture. A writer states, that " in the 
friezes between the floors [of the Square of St. Mark] we see what at first 
sight appears to be the Salut^ or large Arabic ' writing on the wall' of 
mosques; but as they could not, in a Christiin country, write sentences from 
the Koran, we find, on looking closer, that the characters arc figures of white 
camelopards (giraffet) on a red ground. These carry the mind to the East 
by more associations than one ; for their long le|i and tapering necks have 
quite the air of Suiua writing." 

" The original Merceria," remarks the same writer,* " with its pendant 
shutters, narrow crowded thoroughfares, and the wares of brilliant colour in 
ita dark, limpid shades, must have had very much the air of a bazaar — 
which it has not lost even now. Cantar, rottalo, and other Venetian 
weights, are still the standards of quantity iu the Levant ; and in the name 
of Campo, applied to all the khans of Aleppo, we find a Venetian expres- 
sion. There were several places in Venice in the form of a khan ; one of 
which — the Campo St. Angelo — is still remaining. The principal one — the 
Campo dei Mori, or Khan of the Moors, at Madonna del Orto— has been 
taken down ; but I still observed the stone figure of a Bedouin loading a 
camel, in alto-relievo on the wall next the canal. 

'* Several remarkable edifices of Saracenic architecture are yet visible on 
the Grand canal ; — one of which is the Fondaco dei Turchi. Tliere is, how. 
ever, no connexion between its architecture and the subsequent destination 
which gave it its name. It is supposed to have been built in the 12tb or 
13th century, when the Saracenic taste was in fuU prevalence: and extracts 
from documents which were shown to me by Count Agostino Sugredo, the 
present accomplished president of the Academy of Fine Arts, show that it 
was given by the republic to the Duke of Ferrara, — after him passed through 
several hands to the Pesaro family, — and in 1621 was let by them to the 
Turks. It is now in course of restoration and repair by the commane. 
The Palazzo liOredano, a pecaliarly tight and handsome specimen of Sara. 
ceoic architecture, built since the invasion of the Italian style — and the 
celebrated Ca d' Oro, now the property of Taglioni — are both so weU known 
aa to require no further consideration. 

" No painters caught the oriental costume nearly to well as the Venetians ; 
who, though ambassadors, merchants, and slaves, had frequent opportunities 
of becoming acquainted with it. The oriental air and manner arc belter 
•eizcd in Tintoretto's great picture of ' the Miracle of St. Mark,' or * a 
SUve liberated from Bondage,' than in any picture that I have ever seen. 
The kaoocks were universally worn in the East in Tintoretto's time (and so 
very nearly in our own age); but, with this exception, the figures might now 
be alive in Cairo and Damascus, without any one discovering any great 
peculiarity. Traces of the connciioa with the East are constantly appearing 
in the Venetian pictures. In Giovanni Mansueli's pictures we see tegrcdia 
hung out of the windows; the scarf of Titian's Maddalena is evidently of 
Tripoli manufacture ; and the ' Supper in the House of Levi' — where Paul 
Veronese is enthroned in all the dazzling splendour and gorgeous magnifi- 
cence of his genius — has for ita principal figure green velvet hose, of a most 
curious srt*)esqne pattern." 

Having painted out some of the most important relics of Saracenial and 
Arabic architcctore and ornament in Venice, as showiog Iter cooDcxion with 
the East, we shall now briefly describe its principal characteristics. 

The genius of the Arabians and Saracens abounded in liveliness of faacy 
and in richness of invention, which manifested itself alike in their pursuits 
and in their poetry, — in their learning and in their arts ; in ail of which they 
rendered themselves remarkable. They equally distinguished themselves by 
their warlike achievements ; and the briskness and actirity of their tena> 
pcrament (whether the effect of the warmth of their climate, temperance, 
and constant exercise), joined to their entbiuiasm, constantly stimulated 
them to great exertions and extraordinary actions. Their love of learning 

• " Atheoneum," 8«pt' 'iS, 



and the arts was cultivated throughout the whole of their domiuiooi, aoiS 
was diffused abroad, being first carried into Africa (where tbey erected a 
great many universities), and from thence into Spain and other countries ; 
whilst they conquered Syria, Persia, Egypt, &c., and established themselves 
upon the ruins of the Grecian empire.* Such a city as Venice, and such 
people as the Venetians, was much enriched, therefore, by its intcrcoone^, 
and dealings with tbo polished Saracens, The style of their architecture ia 
generally regarded as the immediate precursor of the Gothic. To the Gothic 
(if we may use the term) of some countries it is mure closely allied tba: 
that of others; and just as the character of the Gothic varied in different 
localities and countries, according to the Roman aud other styles with which 
it was brought in contact, and with which it was sometimes amalgamated, 
so we may observe the Saracenic was more or less pure, and underwent 
different changes as it was tr.inslated into different countries. " The Sara 
cons, in their buildings in Egypt, appear to have availed themselves in a small* 
degree only, of the style of the aboriginal inhabitants, aod are distinguished', 
by the lofty boldness of their vaultings, the slenderness of columns, the varietj^ 
of capitals, aud the immense profusion of ornaments. The greatest peca< 
liarity, however, lies in the small clustered pillars of pointed arches, formi 
by the segments of two intersecting circles. The Egyptian Saracenic variea 
from the Spanish chiefly in the form of the arch, as vrill be apparent fron 
comparing the gate of Cairo with that of the Alhambra in Grenada, or th» 
great church at Cordova." 

As examples of Saracenic decoration in Venice, including among thei 
the Brz.antine, we refer more especially to St. Mark's and the adjoinini 
palace; where, notwithstanding the intermixture of these and other stylesi 
we may discern the distinctive features of each 4 — 1st. The blending of tin 
pointed arch, ornate filial, and crocket -work of the Gothic, with the horao* 
shoe scrolls and richly multiplied geometrical patterns of the Moorish orna* 
mcnts; forming what the Italians call the Arabo>Tedcsco. 2nd. In the 
facade of St. Mark : the clustering domes aud minarets ; the tahcrnaclei 
terminating in pointed pinnacles ; and the circnlar gables, fringed with 
most beautiful arabesque foliage. 3rc]. The turned wooden grates over tl 
great gates, and the ornamental fans to the windows, of the very patterns 
used to this day ia Cairo — and which, in the 15ih century, were all gilt. 
4tb. In the interior : the twisted columtis, of which there are four, two of 
oriental alabaster — the workmanship iaiputed to the time of the successors 
of Constantine; the hone-shoe arches ; and the variety of capitals, aculp* 
tured with grotesque imagery, where the belt is sometimes covered over 
with a sort of basket-work of true lovers' knots ; and where the scroll, 
the pineapple, palm-branch, and acanthus-leaf, are placed amongst liana' 
heads, ma»ks, and hitf-flgurea fiddling, &c. Some ate beautiful ; all are 
curious ; and although the designs might be considered great corruptiooa 
and sad departures from the "correct" taste of the Ionic or Corinthian, ia 
the opinion of those who would bring them to the standard of the "five 
orders," — yet the invention and origiuaUty displayed in some of these capi* 
tals must be acknowledged by every unprejudiced observer. In lieu of tba 
volutes in some, pigeons are placed in the angles ; in others, raius, witl^^ 
their feet resting on a tier of leaves. The flutes and fillets twisting room 
the shafta of the columns in a spiral manner, are frequent in the Veuctla^j 
palaces. Many other Byzantine, Moorish, and Saracenic features in Si 
Mark's have already been mentioned. 5th. The portal, called Porta dti 
Carta, opening into the Cortile of the Doge's palace, facing the Giant'i 
stairs, the statues and foliage of which we class under the Saracenic, aa 
partaking much of its character, although said to hate been the work of 
Bartolomeo Buono, of the 15th century. Wood, in his '* Letters," aajrt of 
it : — "The arches here, and indeed in all the parts, are very much brokaa 
and confused ; the architect appearing to have a great horror of a contioaed 
line, whether straij^ht or curved." it is to this latter circumstance, •«; 
think, that it owes all its singular beauty. 6th. The Cortde itself; the 
arcades surrounding which, and the character imparted to it by toe tira 
elegantly chased broni^ reservoirs in the marble areas, remmdiiig us of tbOM 
splendid courts erected by the Spanish Moors to their Alcozira and iVIham* 
bra. 7th. Nearly all the details of the Ducal palace. — But the pecultantiea 
of the examples above euumerated constantly occur ia the early adiloaa of 
the Venetians. 

We will now turn to. a new era that dawned upon Venice, and, with the 
rise of new thoughts, other styles which were iatroducei in, and which 
considemhly altered the appearance of, the capital ; a change, howetar, 
which, OQ many accounts, increased rather than dimioishcd its charm ao4 
celebrity. The edifices of the earlier and of the later epochs (iha last «• 
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•ball now eoniider)— the former we might lerm bxotic— the Utter, ai more 
itaniedtately the growth of Italy, national — m*rketl and were identified 
with the two distinct countries in which they origiaated. The modification! 

I And improTcments of which theae were lusceptible, and the perfection to 
iOhich the laiter wu carried, prevented the city savouring of any degree of 
nonotony; and, indeed, it is in the various phaiet of atyle and diversity of 
^aracter in this city of palaces — favoured as it is in this respect by the 
Tiewa, the most tempting to the painter, which a labyrinth of serpentine 
atreela and canals continually present — which appeal with so much Interest 
to the historian, arehsologist, and artist; and eonititute the great charms 
of the pictures of Canaletti. 
^m It the Italiaus exhibited, in their revived architecture, lesi of the passion 
^Kfbr the picturesque than their predecessors, they achieved grander resnlta 
^Klhan had been accomplished by them ; if in their worits there was lesa 
H^imagiDalioo — that i«, less of a capricious kind — there was more reaaon; if 
lesa to win upon the feelings of the poet, there was more to satisfy the 
iodividual whose views were moulded and shaped by regulation and rule; — 
liot wioos causes prevent all analogy in the two cases ; thoir beauties and 
defects are in no way referable to the same standard ; and hence it ia we 
entirely demur to that one-sided and partial observation which denies any 
Derit to exist in one style of architecture, because It differs from another : 
we rather like to enjoy their separate beauties and featnrcs ; and allow, at 
teast, the existence of fitness, propriety, and every essential of beauty, in all 
works, however opposite they may be in character, which are in harmony 
witb the tastes and requirements of the nations and times that produced 
them. But we may remark, in a comparison of the Arabic with the Italian 
styles, tlut whereas the former, by the manner of the division and maUipli- 
cation of the parts, produced a degree of variety that at first seemed almost 
confusion ; io the latter, those parta being less minutely divided, fewer, and 
larger, simplicity resulted ; be/ore, it seemed scarcely as if they were under 
the guidance of any sound canons or fixed principles, where the chief object 
was to give the freest scope and play to the fancy : but, now, the precepts 
and principles, as derived more immediately from a greater considering 
iotellect and a lesa indulging imagination, were stern, severe, and settled, — 
the fancy being reined in — her movements restrained by the cooler dictates 
0/ the understanding ; yet the iulluence of a favoured climate shed ita ele- 
gancy and refinement over the minds of the Italian artists, imbueing them 
with that poetic feeling which made their works look noble, classic, and 
stately — and far, very far, from cold or prosaic, though they might not 
boast of the luxuriant profusion of ttioir predecessors, the Moora and 
Arabiaaa. 



k 



HYDRAULIC LOG. 



The eommon log is a simple apparatus, familiar to all viho have been within 
the view of the Yncirling horizon ; and, were ita accuracy equal to ita sim> 
plicity, it would undoubtedly be a perfect instrument. Socb, however, is 
oot the case, — hence various contrivances have been proposed: Massey'a 
patent log, and Cave's apparatus for indicating the apeed of a vessel, are both 
very ingenious contrivances, but apparently too complicated to answer the 
parpose intended. The former will answer tolerably well within a limited 
range of the speed to which the driving-cone is adjusted, but at any consider* 
able variation from that apeed ita correctness is not to be depended on. 
Pierhape, it may be said ttiat the commcm log is sufficient for its purpose, 
becaase it has never yet been superseded ; true, it has not been superseded, 
and why ? — because nothing has yet been introduced having the two necessary 
qualities. rimpUcUy and accuracy combined. I leave the question of the 
sufBciency of the common log to those who have practical experience on the 
mAtter, and who, I am sure, will appreciate an instrument which may at all 
times be relied upon. And though it matters not much when the error* of 
the eommon log can be corrected by observation, yet, when the state of the 
weather and atmosphere for several days, or weeks, do not admit of observa. 
Liana being taken, it becomes a matter of great importance to know the 
actual distance the vessel has traversed. 

The instrument I propose for this purpose' is free from mechanical com- 
plexity, depending for its accuracy entirely upon the nataral law and hydro* 
dynamic property of fluids, aad having some aimikrity to a comoioo baro* 
meter. 



A reference to the annexed diagram will explain tbe construction of the 
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instniment. The figures are drawn to a scale of two inches to a foot. Fig. 
I , is a plan ; fig. 2, ia a side elevation ; fig. i, is an cad elevation ; and fig 
4 , is a broken section of tbe pipe /, and mouth-piece g. a a, is a frame Of 
■tand ; 2, is a bracket, forming with tbe piece c, a universal joint d, is 9 
glass tube having a bulb at ita lower end for the purpose of holding mercury 
and with which it should be rather more than half ftUed ; this tube must be 
&rmly fixed in the piece c; e, is another glass tube, with a small bore, passing 
through, and within an eighth of an inch of the bottom of, the former, its 
upper end being open to the atmosphere, but communication with the latter 
and the interior of the tube d, is prevented by making its passage through 
tbe piece c, air-tight ; /, is a pipe, of about half an inch bore, passing through 
the ship's bottom, as near midships as convenient ; ff, is a mouth piece or 
cover, having an aperture parallel with the keel ; k, is another pipe similar 
to the first, bnt withoot the mouth-piece g, (or the two pipes may be nude 
in one, like a double barrel gun, in the passage through the ship's bottom) . 
t,)s an elastic tube of vulcanised india-rubber, completing the connexion of 
the apparatus. 

The instrument being understood, its action will readily be perceived. As 
the mouth-piece g, is turned in a direction witb the vessel's motion it is evi- 
dent that an npward pressure in the tube /, will take place in proportion to 
the velocity of the vessel ; and as this upward pressure will be exerted on tlic 
top of the mercury, it follows that the Istter will rise in tlie small tube ex. 
actly in the same proportion, and will indicate, by means of a gradual scale 
the number of mile* and any fractional parts thereof into which the scale 
may be divided. In fixing the apparatus, care must be taken to keep tbe 
hulb of the tube d, a few inches below the light-draft water-line. Now^ 
when the vessel is deeply immersed, the column of mercury will rise in the 
small tube to counteract the pressure of the water (about four.flfths of an 
inch for each foot of immersion), consequently the scale must be made to 
slide on the tube d; the pipe A, and cock /, are for the purpose of adjusting 
the scale with tbe depth of immenion, and is effected thus : — shut the cock 
i, aad open the cock i, and the mercury will adjust itself to balance the 
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■p«ciflc fnvitj of lh« wvter above the mercury In the bolb. Set o, of the 
letle to this point, tnd open the cock k, and ihut the othefi lod the iDitru* 
neai ii ready to indicate the speed of the Teuel. 

I nbjoin a table founded apon a lehei of experiments iottitnted with ■ 
ricw of aacertaining the retiitance on a plane io atiU water at TarioDi Teloci' 
tiM, the retult of which I have given in a pamphlet, entitled, " Practical 
Obtervationt on the Steam Engine." Tbia icale, however, most be teated 
bj further experimenti to enaare perfect accuracy. 

Column 1, represenU nautical milea, and column 2 the height of ■ column 
of ataroary ia iachea and decimala. 
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WROUGHT-IRON TUBULAK BRIDGES. 

Ia coaaequeoce of the experimeola made at the suggestion of Mr. Robert 
Slcpheoaon by Mr. Eaion Hodgkinaoo and Mr. Fairbaim of Maocheater, 
at Millwall, to oAcertain the best form of tubular bridge for carrying the 
Chester and Holyhead railway acrosa the Meaai Stalls, Mr. Fairbaim baa 
devoted his panicular ntlentioD to carryiag out Mr. Slepbenson's ideas in 
the eooatruclion of vrrought-iron tubular girders for railway purposes, aod 
M they are likely to be extensively adopted, we have collected! some in- 
IbraalioD as lo their cost aod weight compared with solid iron girder 
llNld{M. It appears that the tubular girder for spaas of GO feet and upwards 
ia in many respects superior to the arch, whether it be of iroD, atone, or 
brick, besides being mush cheaper in construclion.. 

Th« arch, as ia well known, is not always admissible where ra,ilwayt 
have to be earned across public tfaoroagfafares, deep ravines, navigable 
rivers, and canals. In such Bituatiaos^ the horiKootal wrooght-iron girder 
bridge appears to be the only atructore which can with safety be applied 
to SQob a purpose. Caat-iron girders are applicable for apana not ex- 
ceeding 40 feet ; beyond that point the compoand trussed girders have been 
naed, and ia every case they are equally if not more expeasive and much 
less secure than those composed of wrought iron, and it is doubtful whether 
the principle is a sound one. Now, in the wroogbt'jroa girder the weight 
is less than one-third of the cast-iron, (he strength being the same, and as 
these girder* form the parapet of the bridge, they are particalaxly well 
adapted for a bridge of considerable spaa. 

In order to show the oomroercial value of this description of bridge^ we 
give the comparative cost of one of these bridges compared with one of 
cast-iron, from bridgea actually constructed. 

TriuM Girder Bridge. — TKt weight and eo$t qf a bridge ofOO/eet span 
kaeing coMt-imn trut$ed girders. 

Cast-iron work 70 toos at £|S per ton . £ 013 

Wrought- iron work as composed of tross-rods, bolts, Ato», 

14 tons at £Vt 48. . . , 590 16 



Total for the girdera, exclusive of cross beami and road- 
way .... £ 14SS 10 
We believe it possible to make » oompoand girder of the above sp«A 



entirely of cast-iron riveted in parts, but the inereaied weight and addi. 
tional cost would render such a structure inadmissible for such a purpose. 

Cost rfStepkeftttm and F^rbaim^e wrougki-iron bridge. 

Three wronght-imo girders, each 06 fpet long, riveted complete, weight 
10 toos, at 10/. per ton, 900/., which is the sum required for the girdera. 
exclusive of the cross beams and roadway as before. 

The comparative value of the two bridgea will therefore be as to 14» 
irrespective of the superior strength aod security of the former lo that of 
cast-iron, io whatever form it may be applied. 

The plan has already been adopted by Messrs. Stephenson, Cobiit, 
Vignoles, Bidder, aod others, and Mr. Fairbaim during the earlier »tages 
of the experiments engaged, at the request of Mr. Vignules, to construct 
two bridges of this kind^ne to be erected over the canal and the other 
over the turnpike-road oa the Blackburn and Bolton railway. Thoaa 
bridges were the first constructed for the support of a railway,* and 
although they are probably not so well proportioned as others now in pro* 
gress, they nevertheless exhibit such eilraurdioary powers of restalaBco 
as not only to ensure complete success, but to lead to new aod futor* de- 
velopmeota in what may probably be coosiderad a new era in the history 
of bridges. Viewing the subject generally, we feel assured, from what 
has already been done conjuintly by Mr. Stephenson and Mr. Fairl>aim, 
that the present discovery is only a beginning of an extensive applicatioo 
of this useful art. 

Since the completion of the first experiments on sheet imn tnbea,ath<ra 
of a more cooclnsive character, and upon a much larger scale, have bcco 
made. They indicate several new and important facts; aod frvm tho 
greatly increased sise of the model tube, with its rectangular cells, greatly 
superior powers of resistance have been obtained by a considerable in* 
crease to the area of the bottom. The ratio of that part to the cellular top, 
will now stand as 10 : 12, instead of S '. 5, as formerly indicated ia the 
experiments with the corrugated tup. 

Through the kindness of the Eldilor of the Railirajf CAroaicie, we hava 
been enabled to give drawings aod an account of one of the bridges, that 
over the eanal on the Blackburn and Bolton Railway. 

" Fig, 1, repreaenls an elevation of (he side girders, each 66 teH kwgt 
with a span of 00 feet. Fig. 2, a transverse section of the bridge. Pif.>. 
a side view and section of the cross beams; and fig. 4, a section of one of 
tlie side girders, including its suspended cross beam and platform. 

*< The thickness of the plates used in the construction of these girdert 
was half an iack for the sidea and top, and | iuch fur the bottom ; the 
whole firmly riveted to angle iron, as shown io the sections. 

*' On referring to the sections it will be observed that the wood crosa- 
beams, d, d, for supporting the roadway aod rails, are screwed op to the 
bottom of the hollow girders b; the straps a u, aod the vertical holt &, wbick 
perforates the top celt through the tube e, and answers as a slay for ooa- 
nectlng the upper and lower sides of the cellular top. Since these bridgea 
were finisbed, a bstter and more efficient mode of construction has beea 
adopted, by forming a longiludioal shelf uf plate-iron along the botlam of 
each girder, to receive the cross beams, aud also to strengthen tite bgiMan 
io ila resistance to a tensile strain. In this construction it will be obaervtd 
that the cross beams may be formed of either cast-iron, wruugbt-troa, or 
wood, as may be deemed expedient." 

This Blackburn aod Bottoo bridge has already been subjected to aevcr* 
tests. Before the line was opened lo the public, three locomotive rngioci 
each of 20 tons, and covering the (pan of 60 feet, were run together M • 
Irain, al rates varying from 5 to 25 nules per hour. The deiectioa piv* 
duced by a weight of 00 Ions was -025 of a foot. This seemed to be with< 
oot any sensible alteration from the difference of velocities. Captaia Cod- 
dingtoo, the government inspector, and Mr. Flannigan, the engineer, ihea 
placed on the rails, in the middle of the bridge, (wo wedges of tbe height 
of one inch, acting as Inclined planes. Tbe engioes dropping from this 
height when at a speed of 8 to 10 miles per hour, caused a total defiectioo 
of '0S5 of a fool. With wedges of an inch and a half thickneas, the total 
deflection became -046, which is nearly half an inch. Altogether, II km 
been folly proved that the bridges are strong enough to bear aoy force to 
which they may be subjected, whether brought by a dead weight or by 
impact, 



* Slmallaneoualf witli thiwe roiutructSoni, llr. Dorkraf ef«cted, atWIsr tha < 

of Mr. StepiicoMn, ■ tirollar bridge, wjih • cut. iron top. for carrylai Ui« tnmalkg'roai 
across tin London and Norttt-Wealcm Ball«rai at CaaidcQ Toam. 
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HISTORY OF ARCHITECTURE IN GREAT BRITAIN. 

A Brit^ SMch or Epitome of the Riae and Progress 0/ Architectun 

in Great Britain. By Jaues Elmes. 



" Epitomes Rr« helpful to the mecnary, aad of good priv»te aae." 

Sib Henry Wotton. 



fCondvded from page Zi\.) 

A celebrated politician in the last century acquir&d the name of Single* 
•peech Hamilton, from the circuoisLance of having delivered an oration of 
much promise and great ability, and oerer agaio opened bi9 moutb in par- 
liament : so likewise may the arctiitect of one of the moat original and 
taateful buildtnga in London be designated by the title of Single- bouse 
Wyatt, from bis only public work, the Trinity-hoose, on the norlh side of 
oid Tower-hlll, oow called Trinity-square. If John Nash be more poly • 
•tmetural tfaaa Samuel Wyalt, the Utter may plead that although bis pro- 
geny be not numerous, his single production is a J ion. 

This bnildiog is a haodsome stone and brick edifice, and eiteods from 
CooperVrow on the east to Savage-gardeas 00 the west, with extensiTe 
lateral fronts to both of these streets, and consists of a main body and two 
wings. The principal story is of the Ionic order, raised upon a rnsticateil 
ground story. Above the windows are some beautifully sculptured loedal- 
lioo portraits of George IIL and bis queen, sculptured panels in low relief 
representing genii with nautical iostrumeots, and four of the principal 
lighthouses on the coast. These sculptures are so beautiful in style and 
execution, as to deserve being moulded, and casts made from them by the 
Royal Academy for the use of their students. The style of architecture 
used in this buildinj; is neither so pure as that selected by Stuart for the 
internal portal of the chapel at Greenwich, bo pedantic as (hat copied by 
Wilkins io bis portico of Downing-college, Cambridge, nor so fanciful as 
Chat used by the Adams in theAdelphi; but is a succeasrul adaplatioa of the 
Ionic order to proporlions of bis own, with too much elaboration of foliage 
in the capitals, trenching oo those of the Corinthian. The mechanical ese- 
CQtion of every part of this elegant buildiu^ cannot be too much admired ] 
»j beautiful is the masonry and the brickwork of its exterior, that the best 
workmen both in brick and stone would liud models for imitation. The 
Grst stone was laiil September 12, 1793, by the roaster, assisted by the 
deputy-master nod elder brelliren of the corporation^ and (be offices opened 
fur business in 1705. 

Among the later cotemporaries of Chambers, Wyatt, and Taylor, were — 
Thomas Leverton, who brld an office under the late Mr. Fordyce, in the 
Crown-lands' Revenue department, hq'1 is best known by the extensive and 
■obstantial mansion called Wutton-wood-hall, in Hertfordshire, which he 
designed and built for the late Paul BenGeld, Esq., and Grocers'-hall, io 
Die city ; — Richard Jupp who held ll>e important oBice of architect and 
■urreyor of buildings to (he East India Company^ — and one or two others 
of lesser eminence. The north front of the East India-house in Leaden- 
hall-street is a pleaaiag instance of Mr. Jupp's taste and skill in his pro- 
fession. It is of considerable extent in front, and of greater dimeosiaos in 
depth; the whole building, or series of buildings, cover a large area of 
ground facing Lime-street on the east, and Leadenbatl-market on the west. 
The principal front is composed of a six-columned Ionic portico, slightly 
projecting from two lateral wings, The narrowness of the street in front, 
and the great value of the ground ou which the building is erected, com- 
peiled the architect to adopt lliie fiat relief of his principal front ; but be 
has overcome this diOicutty with great ability, by constructing a deeply- 
receding porch or inverse portico behind the columns, which gJTcA a depth 
otf' shadow and a bold relief to the design, while it affords a goodly shelter 
to the directors and other members of the ostablishmeal from the easterly 
and westerly winds whilst wailing for their carriages. The capitals, beau- 
tifolly carved by an uncle of Sir Richard Westmacott, our eminent English 
sc«lptor,area freeand artist-like imilation of the temple of ApolloDidymsiis. 
The triangle of the pediment is tilled with sculpturre io entire relief by 
Banks, of which it ia not too much (0 say that they exceed aoy figures in 
such a situation thai have yet been executed in England. Tbe subject is 
George III- in Romaa imperial armour, protecting the commerce and late. 



rests of the company. The king is extending his shield, placed on the right 
arm, over the principal figure, and resting with his left on a sheathed Romaa 
sword. This circomstaoce gave rise at the time to an opinion that tbe 
artist bad worked from an inverted tracing of a design made by an eminent 
painter, who was well known to have furnished designs for many of the 
sculptors of bis time. Tbe artist, however, defended himself by asserting 
that the king being represented in protecting tbe Arts and Peace, the attitude 
was correct. Ctesar, however, did not enter tbe senate-house with the 
cuirass, sandals, sword, and shield of the warrior, but in the peaceful toga 
and laurel crown, with which it is said be covered his baldness. On tha 
upper acroterium of the pediment is a statue of Britannia, and on (he two 
lower, Ggures of Europe and Asia. 

A very pretty four-columoed Doric portico, in a pare Greek style, foroM 
a snitahle sub-eotraoce, through a well proporlioned hall, to the minor 
offices in Lime-street, aud shows how quickly ihis architect imbibed tha 
pure style then recently iatroduced by Stuart, — for he bad been originally 
educated in a thorough Roman school. Mr, Jopp's portions of this build* 
ing were began in IVM, aud finished about 1805. Tbe elevations of tbe 
gigantic warehouses which be erected in many of the eastern parti of tha 
metropolis are very harmonious in their proportions, and exhibit great skill 
ia the use of his very simple materials ; gateways, warehouse doors, wia- 
dows, and piers constructed of simple brick aud stone. 

The elder Mr. Dance, whose principal works have been before described^ 
left an able successor to his place of architect to the city of London, and 
to his professional business, in his son, George Dance the younger, who 
received the honourable addition of U. A. to his name from (he Royal 
Academy of Arlb, and was appointed to (he chair of Regius Professor of 
Architecture in that jostitutioa ; but was too fond of enjoying his otiunt cum 
dignitale, ever to impart his knowledge La Ibe members and students of the 
Academy. The Tamily of Dance bold an baoourable station in English 
history; for, in addition to the (wo architects, one of them was an abla 
cotoediat) iu the time of Garrick, particularly celebrated for fats peraoaa* 
tion of FatstaQf and other fat heroes of the buitkio, to which his corporeity, 
like that of the celebrated Stephen Kemblc, lent an aid that no slufiiog 
could accomphsb. Another, Nathaniel, became eminent as a portrait 
painter, and was, like bia younger rektiive, an R.A. His portraits for 
identity of resemblance and character of the person represented by his 
pencil, take a place between those of Reynolds and Romney ; lets grace- 
ful and natural in colouring than the foriuer, he equalled the latter in all 
tbe b«st qualities of a portrait painter. This geutlemao resigiied his 1 
plotna and his palette for a baronetcy, a fortune, and a change of name, 1 
Sir Nathaniel Dance Holland. Another membrr of this famdy added 
singular triumph to tbe navai glories of his country, by saving a large and 
valuable homeward bound East India fleet, under his commaod as seotur 
captain, and therefore commodore, of this mercantile squadron. Ha 
manoeuvred bis unweildy and richly-laden ships with such nautical skill 
and dexterity, when attacked by a superior Preoch fleet of men-of-war and 
frigates under the command of Admiral Linuis, defending himself «rith 
such gallantry and well-directed broadsides, though manned by a company 
of merchant seamen and Laacars, sutliLient only to work and not to figbt 
his ships, that tbe Preach admiral retired from the contest with serious loss 
aud discumflture. This gallant action, which stands complet«-ly by iUvlt 
in naval history, procured for its hero tbe honour of kuigblbood and per- 
sitnal (hanks fruru his sovereign, a vote of thanks and an bouourable re- 
ward from the East India Company, aud the acclamations of all his admir* 
log countrymen. The Eugtish have a propensity to give familiar titles Io 
(heir favourites, naming one the Hero of Acre, aoolber Nelson of the Nils 
(he Ock of the Rock (o tbe gallant defender of Gibraltar ; so ibey name 
Sir Nathaniel Dance the Fighting /n^y (India) man. 

To return to our subject, the younger Mr. Dance designed, among other 
buildings of lesser Qat«, two prisons fur tbe corporation of London New- 
gate, and Giltspur-street Compter ; the farmer is situated at the comer of 
Newgate-street and the Old Bailey, and derives iis name from the ancis 
city gate so called, which stood across Newgate-street, between Aldersgat 
and Ludgate. It was a prison of great antiquity, and as late as N87 
Newgate, and not the Tower, was the prison for the nobility and great 
officers of state. Being much damaged by tbe fire of London, it was i*. 
paired and beauti6ed by Sir Christopher Wren, in 1G72. la one of tha 
niches was a Ggure, representing Liberty, with the word Libtrtat inscril 
upon her cap, and with a cat at her feet, in allusion to tbe story of Sii 
Richard Wbittiugton,wLo bequeathed a sullioient sumlo rebuild this g»ie, 
which wia satisfactorily done by bis executors ia HtZ. This stalue, wliii 
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another of similar rade sculpture, are preBerred in two nichei in the Old 
Bailey front of the pre9«nt btiildiog. 

On the removal of all the ci(f gates except Temple-bar, the corporation of 
loodon resolred on baildiu^ a new and more capacioas prison, in the 
room ol Newgate and Ludgate. the latter of which was appropriated solely 
for debtors who were citizens of London. The duty devoWed upon Mr. 
Dance, the city surveyor, who accordingly prepared his desigoA, and the 
Crst itooe was laid on May 23, 1770, by the lord mayor (Aldermno Beck- 
ford.) This woji the t&at public act of this eminent and piitriotic citizen. 
The prison was broken into by the rioters in 1780, the prison«rs set free, 
and the interior burned. It was speedily repaired, and after several recent 
inprorements and alterations has became the city and coanty felons' gaol. 
On a cootinaous rusticated ^ouod story are erected a central building 
•nd two wings, deeply recessed from each other, and producing thereby an 
harmonious proportion of light and shade. The governor's house and 
offices, some of which have been occasiooaity used f>r state prisoners under 
panisbiuent for political offences, occupied the central building, and in the 
solid wall between it and the wings are constructed doors of solemn and 
gloomy aspect, leading to the two ditTerenl departments of the prison. Over 
these doors are repreBeotationa in sculpture of fetters, chains, and band- 
eaffi, such as were formerly in use fur felons. These, with the entrance- 
doors and windows to the governor's bouse, are the only apertures next the 
street, and, with the coarse chamfcrred rusticated stones of which the 
building is composed, and the massive modiliion cornice and plain blocking 
course with which it is surmounted, give an air of sombre raelancholy 
appearance to the building, truly cbaracleristic of the purpose for which it 
was erected. Indeed, it may be considered as one of the most cbaracteris- 
tio designs that ever emanated from an architect's mind. ^V^ben viewed 
from the western end, from which the lateral front next Newgate-street 
being that of the north wing, with its deep recesses terminating with the 
•00th wing next the court-yard, which separates it from the sessions -boose, 
the merits of the design are peculiarly striking. 

The other prison, that catled Giltspur-street Compter, owes its origin (o 
the same caude as the former, and was erected in the stead of two or three 
smaller, dilapidated, and less commodious houses of detention. It is situated 
on the eastern side of Oiltspur-street, in a line northward of Newgate. 
The elevation is composed of a centre and two wiags projecting from the 
uato body of the building, which is of Portland stone, laid in rusticated 
courses, and as it is more a house of correction for misdemeanors, and for 
the detention of untried prisoners till taken before a magistrate, than a 
pepal gaol, it has a aeries of small semicircular beaded windows, and a 
■ingle central door next the street. Fur the same reasons, the design is 
less gloomy, and also less picturesque, than its more solemn neighboar ; 
^et it is an excellent and very appropriate design. 

The Lunatjo Asylum of St. Luke's. Middlesex, is another work of the 
same architect, the original building, which was established by voluntary 
contributions, as an improvement upon the royal hospital of Belblehem, 
being taken down to make way for the new square and other buildings 00 
the Fioshury estate of the corporation of Loadon. It stands on the north 
side of Old 4treet- road, and is an extensive and lofty building, consisting 
of a Ci^nlre and two wings, bearing a jost and harmonious proportion to 
each otixer, and to the buildings which unite them. They are divided into 
a series of semicircular recesses and piers. The semicircular part, which 
is near the ceiling of each story, gives light and air to the cells without ex- 
posing the unhappy inmates to the gaze, and ofiea derision, of the multi- 
tude, as was the case in (he old hospital in MoorlielJs. Its whole aspect 
is commanding and highly characteristic of the use to which il is designed, 
•ad shows how far genius may use even the plainest materials— this build- 
ing being, like many of FaJladio's, plain brick and a few simple stone 
dressings; and it is not too much to say that few buildings ia onr metro- 
polis, or perhaps in Europe, surpass this for unity and appropriateness of 
style. 

The Royal College of Surgeons, on the south side of Lincotn's-inn-fieldB, 
is another example of the genius of this tasteful architect. The building 
is very extensive, occupying a large frontage next Linculu's-inn-fields, and 
a greitt depth to its south front in Fortagal street. The principal front is 
d«corated by a six-columned portico of the lonto order, tastefully adapted 
from the Ilissus, with a proper entablature and aoroleriu. In the frieze is 
inscribed—" Collegium Regale Cbirugornm." 

Upon the acroteria above the eotablalure are a row of antique bronze 
tripods, attributes of Apollo Medicus, the ancient tutelary god of surgery. 



Ov;r the centre intercolumniation is a massive shield, nn which is sculp> 
lured the armorial bearings of the college, supported by two classical 
figures of ^SGulapins, with his club and mystic serpent. In the interior 
are a spacious and handsome museum, board and council-rooms, libraries, 
conversation rooms, a bandsome hall, and domestic apartments. 

The Royal Academy thought so well of the principal front of this build- 
ing, as to propose it as a fit subject for the competition of its architectural 
students, who were required to present two drawings, one in outline, figured 
from actual measurement, and the other shaded and tinted ; when their 
first silver medal wan awarded for the best drawings to Mr. George Allen, 
whose premature death was mentioned in these pages a few mootlis since. 
The college have recently made large additions and improvements to this 
building, by adding two columns (o the portico, an additional length 00 lh« 
front, and many alterations in the interior, under the direction of Jame* 
Barry, Esq., R.A., architect of the new Houses of Parliament. 

The gallery of the British Institution, in Pall-Mall, is another instaoca 
of this architect's taste and invention. The principal front is amenable l» 
00 architectural law ; yet it is a beautiful architectural composition. Tba 
picture sralleries are harmonious in proportion and well lighted. It was 
originally built for the first Alderman Boydell, for the reception of the pie* 
lures that were painted at his expense, for his splendid edition of Sbak- 
speare; and was called, until its present occupancy, "The Shakspeara 
Gallery," Its use was indicated by one of the most elegant pieces of sculp- 
ture ever executed in modern times, representing the apotheosis of Shak* 
speare, by Banks. 

The south front of Guildhall, another work of this architect, has received 
mnch censure from not having fallen within the rules of any style of Pointed 
architecture hitherto executed. That Mr. Dance was not ignorant of Iha 
proportions of Gothic architectnre, although he might not worship it with 
all the fervour of (he black-letter Dr. Dryasdusts, may be proved by his 
able restoration of the ancient church of St. Bartholomew the less, before 
the rebuilding of the interior by Mr. Hardwick. The fa;ade of Guildhall 
belongs to no styk, and is amenable to 00 laws ; but may be considered as 
a fanciful dream of its inventor, composed of civic ornaments of stvords and 
maces, caps of maintenance, shields, and other civic heraldry, embellished 
with windows oeitlier Gothic nor Hindustanee, but a mixture of both, at 
if some of the pictures of his eastern friends, Hodges and Daniells, wilb 
some of Wren's, bad been eoatiog before his eyes like dissolving views. 
The porch is surmounted by a row of queer-looking ornaments, reoembling 
nothing so much as the back flaps of George (he Third's life-guards. Il is, 
however, a picturesque and most original composition. Whatever faults 
may be attributed (0 Mr. Dance's fruul to the Guildhall, they are mora 
than compensated for by his weil-proportioaed, original, and elegant cham- 
ber erected for the meetings of the common council of the city of London. 
The room is of the proportion of (wo cubes, the centre being given to the 
body of tlie court, on the Hoor of which are ranges of seats for the coia* 
moners. The western halTcube is raised above (he level of the court, and 
is appropriated to the chair of the lord mayor, a bench on either side for 
the aldermen, recorder, and sheriff's, with a seat and table below for tlia 
accommodation of the town-clerk, the common crier, and (he clerk of the 
court. The eastern half-cube is separated from the body of the court by a 
bar, at which counsel, petitioners, and other persons who have lo address 
the court, appear. From the door below the bar is a passage leading to a 
commodious reporters' box at the further end; and at the eastern end of (he 
chambrr is a spacious gallery for persons wishing (o hear the debates, 
which IB free (o every one so long as there is room. The centre of the court 
is covered by an etegaally-proportioned spherical cupola, supported on 
four segmeatal arches, and lighted from above by a capacioui circular 
lantern. In the spandrels under the cupola were formerly four allegorical 
figures, painted by Richard M'estall, R.A., but being much injured by 
damp were removed. At the upper end of the chamber over (be lord 
mayor's chair is a fine marble statue of George III., executed by Chantrey, 
at a cost of upwards of 3,(l'00l. Under each peodentive of the cupola is a 
marble bust on a lofty pedestal of Nelson, Wellington, and Granvilta 
Sharpe. The walls are decorated wilb several fine historical pictures and 
portraits, many of which were the gift of the first Alderman Boydell. 

One more building of this Mr. Dance must be mentioned, for the bold 
originality with which be violated one of the first principles of bis art, and 
which may be condemned by Palladian pedants, as the Dryasdusts have 
his Guildhall-Gothic — namely, the little church of St. Alpbage, in Lundoa- 
wall. The ancient church on this spot escaping the fire of London, 
became, about (he time (be additions to Guildhall were proceeding, so 
dilapidated, that it was rebuilt from this architect's designs. Tiie singa- 
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larit; above alluded to consists in baviog elliptical columns^ instead of 
circalar, vrhere, being attached to the trail in a Tery narrow etreet, great 
projection could not be obtained ; and consequently produce a better effect 
of light and shade, from Llie depth of the undercatting, than cither pitas* 
ters or semicircolar columns. 

Although Carlton-bouse, the palace of George IV. wheo Prince of 

[Wales, has been removed, aud the Th«atre Royal Drary Lane which pre* 
ceded the present one has b«eQ burnt dowo, they botb possessed architect 
tural qualities too great to sufier the name of their arcLitect, Henry Hol- 
land, to pass unnoticed. The former condisted of a centre and (wo pro- 
jecting wings; the portico was six-colomned, of Ibfi Coriolhian order, 
•elected from the temple of Jupiter Stalor at Rome, the capitals of which 
are singular for the iutertwiuiug of the inner volutes. This portico was 
presented by George IV., on ihe taking down of CarKon-liouse, lo the 

llruslees of the National Gallery, and were adapted by Mr. Wilkins, the 
architect of that edifice, to tiie central building. Drury Lane Theatre, that 
was celebrated for the triunipba of Mrs. Siddoos, Ibe Kembles, and Sheri- 
dan, iU talented proprietor, was, in iheir upiniun, and that of all theatrical 
critics, the very beau tdM of a draniulic thralre ; nor has its equal been 
since erected in England. On the aiimmit of this stupendous edifice, the 
architect bad erected a lofty octagon tower, somewhat resembliug the 
Temple of the Winds at Athens, the apex. of which be surmounted by a 
eolossal statue of Apollo with his lyre, as the god of music and dramatic 
etry. It is singular that, at tbe anfut cooQdgration which consumed 
Ihis truly national structure, and caused the House of Commons to adJourD 
)ta proceedings in pity to tha uiisfortunes of (heir brother senator, con- 
sidering it a general calamity, — the statue of the god, surrounded by 
flames that reached far above its head, and looking as if in the crater of a 
volcano, was almost the last object that fell with a death-like crash amidst 
the fiery mass that was blazing in (be pit of this once elegant theatre. 
This architect also built (he first Pavilion at Brighton, for the Prince of 
Wales^ It was a neat, unassuming, sea-side villa, decorated vtith a few 
Ionic columns, like those oT (he Ilisflua. This building also met the fate 
of Ciirltou-house, and was tukea down to make way for the present 
heterogeneous structure. 

One of bia buildings, however, did escape destruction — Melbaorne- 
house, Whitehall. It occupies a large space of ground between the Horse 
Guards and tite Treasury, with two fronts — one towards the public street, 
Whitehall, and tbe other facing tbe Mat! in St. JauiesVpark. The 
fntrance-front, next Whitehall, is decorated by a four-colamned Ionic 

(portico, of the Ilissus order, which, exlendiDg to tbe curb-stone of the 
footpath, allows carriages to come close to itd^ plinths, and set down 
visitors under its roof. The footpath is continued uadpr it, which often 
affords to passengers a friendly sheller from the rain. Rigbt and left of 
tbe portico are culumns of (he same height and proporiion, detached from 
the wall, with projecting eolablaturcs pruGled over them, which, with (he 
great projection of tbe portico, give a play of light and shade too seldom 
found in the street-fronts of our public buildings. This front has no other 
aperture but tbe entrance-door, which opens into a spacious hall, covered 
by a spherical cupola, which leads to the interual apartments of tbe man- 
iioo. It waa built for the luie Duke of York, and, from the circumstance 
of the somewhat overwheluting appearanie of its huge cupola, which 
■eems almost to crush the little portico beneath, it gave rise to a ludicrous 
■aying, that Mr. Holland bad lodged the Uiike of York io tbe roundhouse, 
and tbe Prince of Wales in the pillory. Tbe latter remark alluded lo the 
long Ionic screen that separaled the courtyard of Carltonhouse from PaSI- 
Mall, through which the portico and tbe two win^a seemed to peep like 
(he head and (wo bands of a prisoner in that instrument of puinshment. 
On the nolhiog-to do appearance of these calumn«, an Italian architect, 
the elder Bonomi I believe, inscribed the followtug epigrauimulic question 
and answer: addressing one of the isolated truukii, he asks — '^* Cara ca- 
lonna eke fate qua ?" to which he makes the stone reply — " AVn aapiamo in 

Iterita!" 1 quote from memory and hearsay, and know not into what 

^Ann'curi of tbe day to refer for a correct version, if in error. Mr. Hol- 
land's other works were nu and about the great buihling speculation of 
bloane-street and its neighbourhood, and may be regarded in a similar 
light, as to architectural cbaracier, to those of the Adams in the Adelpbi. 

As it has been customary to give idditiuns to tlie names of eminent 
princes, such as Louis the Gieal, Chnrka tbe Bald, Richard the Lii>n- 
koarted, »o a cotemporary biographer of the Brunswick fanjily proposes 




to call Ihe succesaor of George III. '* George (he Magnificeot." A* 
regent and sovereign of these kingdoms, ho exhibited a love for arcWiteo* 
tular splendour more capricious than tasteful. Gaudiness was mora es- 
teemed than elegance, and George the Magnificent delighted more in tha 
costly extravagance of tbe Dioclesian school, (hau in the tasteful grandeur 
of Pericles and Phidias. John Nash wms exactly the architect to tha 
regent's mind ; and gilded profusion usurped the place and overlaid tha 
purer taste that bad been introduced by Chambers, Wyatt, Stuart, Dance, 
and Holland. Hence, George IV. preferred tbe gorgeous profusion of tk» 
Roman school in its decline, to the sublimer truths of the Athenian ia its 
greatest purity ; hence, be preferred the pretty beauties of the Duicb aud 
Flemish masters, to the sober and tes» apparent magnificence of tbe Romao 
school ; hence, bo preferred cabinets and bijouterie to works of sierliog 
merit ; hence, he preferred Canova lo Phidias ; and heoce, all the bad 
taste that emanated from tbe patronage of George the Fourth. He dtco* 
rated all tbe lower apartments of Carl ton- house, low in height as well as 
iu aituatioo, with Corinthian culumns, redolent with burnished gold from 
abacus to plinth ; so bright, indeed, that their proportions could not b« 
scanned, and their only excellence were their extreme cost. This suite of 
apartments, which were level with the gardens next St. James'spark, and 
beneath the splendid suite of state apartments designed by Holland fur 
ierees and other regal purposes, were furnished, by the architect, the 
cabinet maker, the carver and gilder, (he upholsterer and carpet maker, 
with almost Tiberi an luxury, for the personal use and comrort of the regent 
and his favourites, who could make their exits and eDtraRce>t by the back 
way in the park, without ever going up to (he public and royal part of the 
regent's palace. This costly and, as Holland left it, tasteful edifice, h« 
swept away, and pulled down Bnckingham bouse, Ihe favourite resideooe 
of his father, to make way for the present Buckingham-palace, which all 
tbe patchings of Dlore have ooi been able lo tick into decent shape : 
neither has it a tasteful exterior nor a comfortable interior, as the com- 
plaints made to Parliament, of tbe want of domestic accummudutioOi 
fully prove. He removed the pretty Pavilion at Brighton for the cnpri* 
cious nondescript which now so expensively occupies its place. Before 
the removal of Carlton- house, when George IV. entertained Ibe greatcft 
asaemblage of princes aod warriors Ibat, perhaps, ever tuet together at the 
Eoglish court, after the great and terrible triumph of Waterloo, the enter- 
lainmeots were both extravagant and childish. A canal, filled with real 
water and living 6sh, meandered among the tureens aud plateaux of tbe 
dinner table, till the unfortonate sufferers were killed and nearly cooked 
by the heat of tbe soups, tho viands, and (he entr^et. There whs also 
erected tn the gardens a circular revolving temple or lent, moved by in- 
visible machinery, designed by the chief architect whom Ibe princa 
deigoed to honour, for the admiration uf the imperial, royal, and gallant 
visitors to (be regeo( of England. This building is now applied to a very 
useful purpose, being the model-room at M'oolwich-arseual. There waa 
also a fragile Chinese bridge thrown over tbe caual in St. Jamett'»-park, 
which, had it been consumed by the illuminatiug lamps that showed itj 
barhiiric proporliuaa to the gazing multitude, as it was threaleued, H 
would have been spared the disgrnce of a sarcasm and ao early destruc- 
tion from premature decay. When Canova, shortly afterwards, visited 
this country, partly to view our metropolis, and principally to feast his 
eyes upon the unequalled beauties of the Elgin marbles, he waa accom- 
panied in most of his peranibulattous by an amiable and emioeot liviBg 
architect, whose name I may not metition without permission. He was ao 
delighted with the simplicity and durable coujitruction of Waterloo- bridge, 
that he demanded of his guide if it were not built at the public expeosc f 
He was ioformed (hat it was erected by private, untitled individuals ; bot, 
if be would accompany him a short distance, he would show him one butlt 
by royal command at tbe public expense, '< from the designs and under the 
fluperinteodence" — to borrow a favourite expression of our craft— of the 
chief architect to Ihe crown. He took bis friend Canova to St. JameaV 
park, he pointed with supreme derision to tbe pagoda bridge, and ex* 
claimed — " Behold the work I" 

Najh must not, however, be judged by these royal puerilities; for m 
man should be estimated by the worst, but by the best of bis works, unlcae 
the former so far preponderate as to overwhelm (he latter. Regent street 
and (he Regent's-park wilt cany the names of George IV. and John Naab, 
as patron and architect, with considerable applause to a late posterity. 
Tbe clearing away of the narrow streets, dirty alleys, and SIthy coarth 
without sewers or underground w^ter-coorses — a very honeycomb of cea*- 
pools, and hive of sordid abominations — that existed between Oxford* 
street aud Paii-Mall, to make way for a brood, haodsome, and varied 
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tboDnghf^re, from the New-road, Marjlebone, throogb the haDdBome 
mi dt $nc, PortUuri-place to St. Jaroea's-park, is not ooly « work of great 
aauitary welfare to that portion of tbe metropolis, and has up«ocd a neces- 
amry lhi>roushf«re from Westmiastrr to the wealthy district of Marjiebone, 
but is one of the greatest architectural improvemeDts that have taken pluce 
io ti)e metropolis between the reigns of (Charles II. and George IV. The 
great sewer aloue that extends from Porllaad-place to Whitehall, and 
porifies, by its various branches, a portion of the ntetropolia equal io 
esieot to many a city, would have done honour to the names of Agrippa 
and Cato the Censor. 

The expense of purchasing the ground and property, and interests upoo 
it, was enormous ; but the G«lculations of the luchitect, and the powrrftil 
■upport he received from his royal patron, enabled him to accomplish, after 
naiiy and annoying obstrnciious, this vast undertaking. When the plan 
for the street and the sewer was completed, the ground was offered to 
pablic bodie* or individuals, «nder severe rcBtrtctiaos as to extprnal design 
sad quality of nmlerials, at heavier ground rents than had ever before been 
paid fur bouses of retail business. Sites for public and private buildings 
were taken, as the speculators or builders required ; and as fast as por- 
lioos of the main street were finished, and became connected with lateral 
•treets, they were opened to the public. 

Nasb did not compel any of the lesMcs to employ him as Ihcir archi- 
tect, but Icf\ every one to make their own choice, reserting to himself and 
tbe commissioners for carrying tbe works into execution a right of reject- 
ing such plans as did not accord with tbe intended style of the street. 
From tJiis cause arises the pleasing variety (hat distingoisbes Regent-street 
from tbe monotony of many of its more opulent northern neighbours. 
Instead of siogle bouses, it consists of many tine rows of bouses, some of 
which would not disgrace a palace or royal residence, and might be taken 
for such did not (be subdivisions of the shops or offices show their applica- 
tion. Many of the«e, as W&lerloo-place, the Quadrant that leads from it 
to Regent-street, the mausion that he butll for himielf on its eastern side 
and some of the best connected series of houses, and the two Circuasea, 
that connect the great crossings of riccadiliy and Oxford street by a con- 
liouation of the mnin street to Laogham- place, are from tbe designs of 
Nub. Some of Ibeee, to hasten the completion of the work, he underluuk 
himself as a building {'peculator, vthicb neither amended hJs fortune nor 
increased his comforts; but Nosh was a bold, enterprising man, and had a 
spirit not easily daunted by difficulties. The other architects who princi- 
pally contributed Io this great undertakiug were Soane, who will be men- 
tioned hereafter, C. K.Cockerfll, the younger Repton, Decimus Burlon, the 
two Smirkes, and the elder Abraham, who being happily in the land of the 
liTiog, their works do not come into this portion of our history, which will 
close with the works of our respected predecessors. 

Nash's other great work, tbe RepeniVpark, shows the talent of Ibis 
eminent artist to great advantage. The arrangement of the road?, canal, 
lake, and plantations, Mbich were all finished and in a growing state before 
scarcely a bou8« wus erected, exhibits the power of Nash's mind in grasp- 
ing a whole, and bis taste as a t&ndscnpe arti&l to great advantage. So 
little did he care about the minor details of his art, that he either knew 
•otor contemned the dilTerecices between the schools of Cireece and Home; 
for once, when engaged in a confereDce with him, relative to the galleries 
of the Society of British Artists, which he built from my desiigns, he 
ioqaired why 1 spoke disparagingly in the " Annals of the Fine Arts," 
of his architectural taste,— he was asked if he really preferred the mean 
aid meagre capitals that be had employed in the exterior of bis own faaose 
in l)over- street, and in the porticoes of Waterloo- place, over those of 
the Ilissos/ He replied, that an Ionic was an Ionic, ami he did not 
care which his draughtsmen used. But it is remarkable that he ever 
after employed the latter, as may be seen in Ihe before-menlioned two 
Circusses, and some of the more northern buildings of this slreel. 

This beautiful and higltly-detonited park hears testimony to the liberal- 
ity of Nash's great patron, who not only dedicated this portion of Ihe 
cruwn lands, previously known as Miirylebonc-park, to the public, but 
presented the magnificent royal library of his father to the British Museum, 
mad a splendid Gollcvtiuu of casts from some of the finest antique statues 
io Rome to the Boyal Academy, for the use and benefit of the British 
public. Tbe Regeut's-park is bounded on the south by the New-road, 
from which it has live entrances, two between the east and west sides of 
Park-square, opp«rtit* Park-crescent, Port! and place ; one between Ulster- 
terrace and York terrace j one opposite Marylebooe church, called York- 
gale ; and another opposite Baker-streel, bel*ceo Cornwall terrace aod 
ClareDce-lcrruce ; — ou the west by a new road leading to Lisson-grove ; 



on the north by Primrose-bill ; and on the west by streets reaching to tba. 
Hainpsteadroad. The Regeot's-canal encircles nearly the northern half^^ 
carried through a beautifully-planted valley. In the centre is a circular 
road, culled the Ring, within which are tbe beautiful gardens of the 
London Botanical Society. 

The principal terraces and boildiDga that aurroond or stand wilhio the 
park are chiefly from Uie designs of Nabh himself, and two or three by 
living architects ; but the limits of this work do not permit more than a 
brief mention of some of Ihe best, which are — York-gate and terrace; 
Sussex and Clarence terraces, named after two of the prince regenl'a 
brothers ; Cornwall-terrace, named after the second title of tbe heir- 
apparent to tbe British throoe ; Hanover-terrace, after Ihe reigning family ; 
the menagerie and gardens of tbe Zoological Society ; the royal hospital 
of St. Kalherine, removed from the site now occupied by the St. Kathc« 
rine's docks; the Colosseum, a building more resembllDg the Pantheon of 
Agrippa than the gigantic structure whose name it asaumes; the Diorama, 
and the villas of the late Marquis of Hertford, Sir Herbert Taylor, Lady 
Arbuthnot, and that of tbe late Mr. Burtoo, called Ihe Holme, beaolifnily 
overlooking tbe spacious lake, and a few others of less distinction. Of 
Mr. Nash's other works, which are tolerably nuraeroas, the limits fixed to 
this concise history wilt nut allow me even to name : many of them are 
some extensive maosions and villas, town-halls, and similar buildings, 
principally in Kent and Sussex, which are all marked by bis peculiar 
taste, which was neitlier pure by nature nor refined by stady. He was 
rather a great building projector than a tasteful artist. His taste io land- 
scape gardening, which combines tbe beauties of Kent and Brown, founded 
u|K>n Ihe purest English models, was less artificial than (hose of Le Noira 
and other masters of Ihe French school, whose formalities are proverbial. 
Nash lived Io a Nestorian age, aud, if unlike Wren io anything else, he 
died, like him, oegtecled. 

A few works of some celebrity must be introduced rather parcntbe- 
tically, and more brieOy than I could have wished. Tbe Auction-mart at 
the bottom of Bartholomew-lane, opposite the north-east corner of the 
Bank of England,, occupies a situaiion too public fur its slender pretensions 
to either taste in design or skill in adaptation ; the staircase, which leads 
from the ball to the numerous pablic auclion-roonis in the upper stories, 
is narrow, sleep, and dangerous to a fault— in that portion of a public 
building which, above all others, ought to be capacious and easy of access. 
I( was erected from the designs of (he late Mr. John Walters, who ob» 
lained the honour of being selected from a number of his cotemporary archi* 
tects, as the author of the best design submitted to a committee of auo- 
tioneera. This architect also designed Stepney new church, situated at 
the rear of the London-hospital, Mile-end. It is in the later Pointed 
style, which appenrs more congenial Io the architect's taste tbao those oft 
Greece and Rome, for it is altogether better as a work of art than (h« 
preceding. It has large transverse windows at each end, aod smaller ones 
of a similar character in the north and suuth sides. Being finished with 
octagonal lurrels and pinnacles at each end, without either lower or spire, 
it bears a greater resemblance to a collegiate chapel than to a parish 
church. Tbe pulpit, galleries, altar-piece, roof, and pewings are of aoltil 
oak, carved, moulded, and paoelled ; resembling in durability of materials 
the best works of oor best church architects. It nta erected io 1810, but 
its amiable architect died juuug, aod much lamented, before its oomple* 
Ijon. 

Tbe offices of the Board of Control, Caoaon-row, Westminster, bollt 
originally for the Board of Ordnance, by the lale William Atkinson, Esq., 
is an extensive building with two fronts, one facing the river Thames, aod 
the other next the before mentioned street. The Ionic portico of its prin- 
cipal front is one of the best proportioned and most aptly applied io the 
metropolis. It is fonr-columned, with a pediment after the best canon of 
tbe oj^der — that of the Ilissus. The eotiiblature is eontioaed on each side 
of (he portico, and terminates at the angle of (be principal front. 

Tbe lute King William IV., although never aspiring to the title of a 
connoisseur in art, yet showed a sound judgment in selecting for bis chief 
architect tbe late Mr. Jeffrey Wyatt, to enlarge and embellish the ancient 
royal palace at Wind&or, which had been patched by Wren, added (o by 
James Wyatt, aod botched by Nash. Tlie additions made by William lY. 
were eiteosive, judicious, aod ID good taste. He expressed bis views to 
his architect, and left him to complete ibem. He honoured him viilb 
knighthood, and, to give htm a distinction among tbe numerous family of 
bis name, he augmented his patronymic (o Wyattville ; aod Kir Jeffrey of 
that name became distioKuished by the favour uf his sovereign, and by the 
taste he exhibited io bis additioas to Wiodsor-caslie. He completed the 
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noble quadrangle, and perfected the entrance beifan by hia ancle, James 
Wyatt, and kaovra at George the Third's staircase; flniahed some and 
added others to the noble suite or domestic and slate apartments, which 
are oo«r so generally admired. He rebuilt and added to many of the ex* 
ternal towers and other buildings on the principal terrace ; and brought 
the whole exterior Into a unity of design, that it never possessed since the 
days of W^illiam of \rykebam, its original architects He also raised the 
Kwp, or Round-tower, nearly 100 feet abore its former altitude; and 
rendered the whole mass of buildings of which this magnificent royal 
palace is composed, to a unity of design that its former heterogeneous 
oizture of styles apparently bade de6anc« to. 

Sir Jeffrey Wyattville began his career as an architect rather late in life, 
having practised the more profitable business of a builder at the western 
«ad of the metropolis. He, however, showed a great lore for art from the 
earliest period of his life, and often exhibited designs, of great taste, in 
the annual exhibitions of the Royal Academy :— one, a picture in oil oT 
Priam's palace, aa described by Homer, showed inventive talent of the 
oigbest order Sir Jeffrey published a beautiful series of hii works at 
Windsor-castle, which ought to be in the hands of every lover of this 
noble art. 

Dowoiog-college, Cambridge, Halleybury-eollege, Hertford, Unirersity- 
college, London, and the buildings containing the National Gallery and 
the Royal Academy, on the norlhem-side of Trafalgar-square, are fro m 
the dMigns of William Wilkins, R.A., formerly Regius Professor of 
Afrilitofltare in the Royal Academy, and author of sever><l works and 
delioeations. These buildings are all of one family, one school, one style- 
pedantry. Grecian art, instead of giving freedoiu and beauty of style to 
the designs of this artist, Minerva seems to have frozen up all his faculties 
by the terrors of her rogis. So much Greek, so much gold, was a saying 
of Samuel JoUnsoo ; and so much Greek, so much cold, was the practise 
of William Wilkins, — for no liberty would he give or take, no line or 
member would he nse but for which he could not find a precedent in some 
ancient Greek building — and the older and more formal it was the belter. 
He was a Greek puritan and an archaic methodist. The Corinthian por- 
tico of the National Gallery is Holland's, or it would not have been so 
luxuriant in its foliage. But he has frozen the entablature by his Helleuie 
ooldnesa. Had he been a sculptor, he would have cut off the Hyacinthian 
locks of the god of Day ; he would have deprived Jupiter of his ambro* 
•iai curls, as Delilah did Sampson, — and sent them both into Olympus 
like a couple of Koundheads^. As to the interior of the building, the 
Soyal Academy may well regret the greater dimensions and finer propor- 
ti'>aa of the large exhibition-room and well-proportioned council-chamber, 
designed fur them by Ghanibers, and decorated by the pencil of Reynolds. 
The exhibitioQ-rooma of the National Gallery are unworthy of the name, 
and some of our auctioneers and picture-dealers have better. As to the 
portico, it is, from its situation, but of tittle use ; and the Royal Academy 
•re obliged, during their exliibitions, to erect a temporary wooden one 
beneath and without it, for shelter and shade. At Carltoo-hoose, it was a 
naeful addition to the building : in this place, it is a useless application, 
■tuck up fut' the admiration of gazing cabmen and hackney-coachmen, 
whilst loitering upon Iheir stand. 

The portico at University-college stands in the same category — useless, 
and, therefore, an unnecessary appendage to the building. The architect 
lias also mistakenly placed the staircases to the principal story outside of 
the structure, instead of within its walls, like a Swiss chatet. Should the 
Emperor of Russia, in imitation of the Empress Catherine, erect another 
ice palace at Petersburgh, no man could have executed the freezing taak 
ao well aa the cold and chaste architect of Downing- college. 

Yet Mr, Wilkins was a learned man, was a graduate of the Duiversity 
of Cambridge, an accomplished Greek scholar, and, perhaps, the best 
■ducaled claaiic that has honoured the profession of architecture since Sir 
Christui>her Wren. Had the talents of Mr. Wilkins been directed solely 
to literature, Grecian archaiulogy, the higher branches of mathematics, or 
to an accurate deliueatioa of those anttqulLies which he so profoundly 
admired, he would have oblained a higher standing among the great men 
of his country, than he di>es among its architects ; lacking, as be does, the 
architect's greatest qaalitius— invention, and freedom from pedantry. Had 
be been ^ole dictator of art, no style would have passed current in his 
realm, but the hard, dry, cold Greek of the oldest times, without a shadow 
of inveation to give it vitality. His was the very mummy of the art,^as 
cold, aa lifeless, and aa much bound up by the bands of precedent. It is 
the Greek style of Mr. Wiikios that baa wearied ao many of its wanueat 
admiren. 



The Bank of England, the new Treasury-chambers, before their recent 
alteration by Mr. Barry, the royal entrance to the old House of Lords, affect- 
edly called by its architect '* La Mcala rtggia" and some others of his 
earlier works, show the exuberance of the fancy, while the sound judg* 
ment and good taste that acknowledge the rules and precepts of the great- 
est masters of the art, place Sir John Soane on a level with any Englieh 
architect since the days of Jones and Wren. Whilst the puerilities and 
freaks of fancy indulged in in bis own house and museum, Lincoln's-ini»- 
fields, the Dulwlch -gallery, the new buildings at Chelsea-hospital, and tbe 
National-debt-oSice, in tbe Old-Jewry, exhibit a wild exuberance of 
novelty, unchasteued by the sober rules of art, it has stamped them with 
the character of what the Italians would call CapriceiM^ rather than seven 
compositions. His greatest work, the Bank of England, whether taken 
as a whole, or considered as a series of detached buildings, erected at 
several periods, and sabsequently brought into a whole by the hand of 
taate, is a work of singular and sterling merit. The lung north front next 
Lothbory, is simple, grand, and imposing, and ia among bis earliest and 
best productions. The west front, next Princes-street, whilst the uglietf 
of all forms in architecture, ao acute angle, which the junction of the two 
fronts form, is overcome in an original and masterly manner. This Is iiui> 
oaged by cutting off a considerable portion of the unsightlv angle, and 
converting it into a slight recess ; and the two fronts are gracefully con- 
nected by a circular portico of columns and pilasters, the eatablature of 
which is surmouoted by a beautiful acroterinm, over tbe obtuse angle at 
the back of tbe portico, under which is an unoccuped niche, oorrespoadiog 
with those in the Lothbury front. Soane, undoubtedly, had in his mind 
the semicircular porticoes of the north and south transepts of St. Paul's 
(of which he has often expressed to me his most ardent admiration), whea 
he placed this Begenent of tbe circular temple at Tivoli to conceal this ugly 
corner. He has, by this means, not only overcome an aoforeseen difficulty, 
but converted what would have been a blemish in common bands into a 
positive beauty. So original, so happy, and so beautiful, is this gem of 
oar art, tliat tbe committee of architectural students of the Royal Ae^ 
demy made it tbe reverse of their medal, which they struck in hoooar of 
their eminent professor, and presented to him before his retirement froB 
public life. It has been proposed, and the thought is a happy one, that a 
statoe of its architect should be placed in this vacant niche, and thus 
supply all that is wanted — a figure to this unique design. The small 
quadrangle called the Lothbury -court, is a design of aurpas&ing beauty 
and elegance. A recessed portico on the right hand, aod on the led lead 
to the bullion-office and other important oQices of the Bunk ; whilst four 
detached oolumna of the same order, supporting statnes of the four quar- 
ters of the globe, conduct, through a semicircular-headed gateway, to ibe 
interior apartments of the edifice. That portion of the quadrangle which 
immediately faces the great entrance gates, possesses a magnitude aod 
beauty sufficient for a triumphal arch. The architect was so Justly pioad 
of this design, that be erected a copy of the columnar portion of it, npoa • 
smaller scale, as a decoration to the front of his own villa at Ealing. Tbe 
ample rotunda, formerly used as a stock-exchange, but now as one of tbe 
dividend-paying-oflices, is a grand, simple niaslerpieoe of art ; as is tbe 
large office at the north-west corner of the building, decorated with lofty 
lonio C4.)Iumns of beautiful Greek proportions, with a vaulted ceiling. 
These beautiful and correct works are among Soane's first and best pro- 
ductions. The front next Bartholomew-lane was next in point of time, 
and shows a greater tendency towards ao excess of ornament than tbe 
preceding ones. This elev ation abutted for some time upon Sir Robert 
Taylor's Corinthian pavilions, which were afterwards taken down, and 
the Soaneian style carried ua in Threadaeedle-street, from boih ends, till 
they joined the centre of the original building, erected by George Sanp- 
aon, in the reign of Wiiliara HI. Thi^, ttually, gave way to the present 
new centre, which is by no means the happiest of Soane's designs. Thai 
the Bank became completely isolated, and has but one eotrauce in eaeh 
street : — that in Lothbury has been before described ; the one in Bartholo- 
mew-lane leads to the rotunda and other public odices for the payment of 
dividends and transfer of stock ; the three next Threadneedle-stre«l, wkiok 
may be considered but as one, lead through a spacious court to the hall, 
the front and interior of which exhibit a fair specimen of Sampson's style 
as an architect. The enlraoc<) next Princes-street is, 1 belteve, never 
opened. Thus there are but three entrances to this immense treasure of 
enormous wealth ; nor can a more appropriate building fur such a purpose 
be imagined. The order used is that of the circular temple at Tivoli, 
known to every oooneiseenr of picturesque beauty ; but which is of aoob 
obacore origin, aa to be unknown whether it was dedicated to tbe goddea 
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VctU, or to ihs sibyl so well kaovro io ancient Roman histoT?. Soaoe 
was ibe first architect who ever used tlils rich and beautiful variation of 
the Coriothian order since the days of its original inventor. 

I am sorry that ny proscribed limits hare compelled me to treat tbe 
works of many of our (p'eatest architects, particularly Wren, Nash, and 
Boane, with soch brevity ; but aa f , at present, propose to enlarge this 
Memoir, and Io illustrate it by engravings of Ibe best works of every 

. period, I respeclfulEj bid farewell to my friendly readers. 

H Jamu Elmbs. 

m - 

^ THE BRITISH MUSEUM. 

^p The Egyptian remains are particalarly iaterettiog, aa they show the 
■tale of manufacturing art in a oouotry which was the great centre and 
school of art for many ages. With Egypt the Phoenicians traded, er- 
obanging the productions uf that coaotry for those uf Greece, the Levant, 
and the West Mediterranean. The Egyptians were not fond of the sea, 
•od tbe outward trade was always in the bands of strangers, first Pboeni- 
cians, and then Greeks. This was a circarastance which favoured the 
Phoeoiciaos, for it prevented the rivalry of tbe roost advanced country, at a 
Hne when the nations in the Mediterranean were all in a state of barbarism . 
Il is to this trade of the Phceaiciaoa that we, perhaps, owe the specimens 
of Chinese worlimaDilup which have been found in Egypt^ and some of 
which are now preserved in tbe British Museum. Tbe trade to the Indies 
long passed through Egypt, but it is uncertain whether the traffic carried 
oa by the Phaeuicians, and Solomon, king of tbe Jews, from Esion Geber, 
OB tbe galfof Akaba, in the Red Sea, was anterior la that of the Pboeni- 
eiaos or not. From Egypt the useful arts were carried direct to Greece, 
aod io all probability to Eiruria and Italy ; an enterprise not more difficult 
than the intercourse between Tyre and Carthage. Tbe traditions of Greece 
afford many etatoples of tbe iDlluence eiercised by tbe polished natives of 
Egypt i aod tbe latter country was long regarded with reverence as tbe 
great seat of learning. The Jews seem to have acknowledged ihe same 
atiperiority in tbe craftsmen of Egypt. 

Egypt had particular advantages in those days «• a manufacturing 
oountry. Il had good supplies of flax, the material of the great woven 
fDanafactores; and it bad a large working population, supported at a cheap 
rate, llseeios likewise Io have been free from home war. Egypt was 
defended by its deserts, its seas, its swollen river, aod its many canals, 
nore than by the courage of its iahabitants, or by tba poasession of large 
maleriai resources. It is true, Egypt fell under the rnle of the Persiaos 
and the Greeks, but these cases of great invasions were different io their 
«ffects from (hat of frequent and barrassing wars, or Ihe petty wars carried 
on between ibe towns of Greece. Tbe history of Egypt in this respect is 
like that of China, which, aUttuugh it has succumbed to successive Tartar 
invasions, has enjoyed a settled stats at home. The great cities of Mem- 
phis and Thebes had greater populations than the most flourishing and 
powerful Greek stales, and accumulated on small spots a large body of 
artisans, who were favourably placed for carrying out a subdiriiiioa of 
eaiployment. Many manufactures were thus carried to a great pitch, as 
there is witness enough in tbe British Museum to prove to us. Indeed, 
down to tbe latest period of what may be called " antiquity," Egypt was 
a great seat of rasoufaclures. 

Tba Egyptian collections have been much improved of late by Ihe addi- 
tion of proper labels, giving as good an interpretation as possible of tbe 
Dauies of the chief personages represented. These collections are the more 
pleasing, as they contain suSicicat to give a very good idea of the public 
aod private life of tbe Egyptians. Tbe colossal beads of Rameses are fair 
apecimeos of their lurge works ; while the common tools, instruments of the 
toilet, or articles of dress, illustrate Iheir more trifling pursuits. Admirable 
aa Is tbe Greek collcctioa for its works of art, it is wanting ia the analler 
specimens. Tbe Romsn collection isdefiiiieot in larger artiolas. Tba Etrus- 
can gives us representations instead of tbe objecis Ibenuelves. 

Tbe Ra»etta stone (No. 24) is what first deserves attenttua,as 11 may b« 
fefarded as tbe key of the whole system. This monuuteul seems to have 
baeo placed io a temple at Roselta, dedicated by Necliao to Atum. it is 
of basalt, and coniaios three inscriptions on the same subject, one iu Egyp- 
tian hieroglyphics ; a secand in Egyptian deiuulic or euuhoreal character} 
a mora familiar character or mode of writing ; and a Ibird io Greek. Tba 



inscriptions are mutilated, and record tba aenrioM wbicb Ptolemy Iha 
Fifth bad rendered to bis oountry. They were engraved by order of tba 
high priests, when assembled at Memphis for his installation. The nam* 
of Cleopatra likewise occurs. The tablet has lately been put in a 
frame. 

Il will be remembered that from this tablet Dr. Young derived bis theory 
of hieroglyphic interpretation, which he tested by its means. As the nam« 
of Ptolemy occurs so frequently in the Greek, Dr. Young thought that tba 
corresponding group io the hieroglyphics would be found nearly as often. 
This proved to be tbe case, but afforded only one result — the discovery uf 
the name of Ptolemy. The name of Cleopatra likewise was found, and 
Dr. Young thought it wortli while to examine whether the hieroglyphics 
forming tbe name corresponded to Ihe letters or syllables of the Greek. 
If so, the groups answering to Ptolemy and Cleopatra would to some ex< 
lent correspond, as each contains the P, T, and L. Dr. Young found this 
to be the case, and thas obtained the elements of an alphabet, wbicb baa 
boen extended aod applied to such extent, that the dictionary of hiero- 
glyphics now includes many thonsand words. 

The results of this discovery were not cooBoed to their operation on 
Egyptian hieroglyphics, but have had an influence on another reconditn 
department of learning — the interpretation of the arrow-headed characters, 
which, like that of the Egyptian hieroglyphics, so long baffled inquiry. 
The possession in raaseuros of a few bilingual inscriptions in Arrow-headed 
and Hieroglyphics was of no avail, so long as both remained nndecipherod ; 
but with the unlocking of the secret of hieroglyphics, these inscriptioos 
have acquired great importaoce. The names of Xerxes, Artaxcrxes, and 
other Persian kings, have been recognised on these monuments, tbe Egyp> 
tian cartouches having been interpreted, and tboa give materials for an 
alphabet of the arrow-headed character, which now engages the attentioo 
of many able and persevering students. 

The tablet of Abydos (No. tl7) is another valuable monument. It was 
found by Mr. Banks, in a chamber of tbe temple of Abydos, in 1818, and 
il was published by M. Cailliaud in 1833, and by Mr. Consul Salt in 1835. 
It was conveyed to France in I8S7, and at the sale of M. Mimaut's coU 
lection, it was bought for Ibe British Museum. It represents an ollering 
made by Barneses 2od or 3rd, of tbe I8tb or 10th dynasty, to his prede* 
cessors in the kingdom of Egypt ; but it is not yet ascertained whether tbe 
list of kings be chronological or genealogical. Originally, it held the names 
of fifty-two kings, arranged in the two npper lines, or twenty-six in each 
line. The first twelve names of tbe first line and tbe fimt eight names of 
the second line, have been destroyed. It still hastlie names of many kings ; 
and it is probable that the discovery of other monuments will give ample 
materials for a sound system of Egyptian chronology, a matter of some 
artistic importauce, aa it will give us exact ideas of the relative ages of the 
works which we possess, and will throw very graat light oo the history of 
ancient civilization. 

We may observe, by the by, that in the prosecution of hieroglyphic re- 
searches, it is very likely that in late manoments and inscriptions, Greek 
and Latin terms and words wilt be found inscribed in hieroglyphic charac- 
ters, for such io other cases is what may be termed a not unusual philc 
logical pheuomenoo. 

Two not the least interesting illoslrations of Egyptian art are undonbt- 
edly the two colossal beads in the Grand Central Saloon, and in the vest!" 
bule of the Egyptian Room. The former is a plaster cast of the face of 
Ibe norihero Colossus at Ibe rock temple of Ipsambul, and represents tbe 
king Rameees Snd. The other ii likewise a plaster cast of the sama 
monarch, but tbe countenance does not seem tu be the same. These heads, 
of colossal proportions, raised so high, and seated as it were on terminals, 
giring some idea of the trunk, are nu less remarkable for their vast siaa 
tbau for tbe harmony uf their expression. To give a full idea of their ori- 
ginal grandeur, they should be placed still higher ; but as it is, their effert 
is roost imposing, and fully justifies the artistic conceptions of the Bgyp* 
tians in their colossal works. To tbe uniastructed moitilude, the contem- 
plation of these figures, godlike io form, must have been imprestive of awe. 
They walked, as it were, among the gods upon earth, who ware present in 
all the sublimity of heavenly form, clothed with all the terrors of supersti- 
tion, and armed with all the weapons of imposture ; statues of a hundred 
feet in height, which might be well supposed to bear ibeir votaries, wtieu, 
as in the case of tba vocal Memnoo, they were known to have Ihe power of 
public speech. Indeed , we can scarcely contemplate unmoved the mighty 
relics now before us. 

The artist will admire that io works so great, breadth and smoothness 
ahoold be so well preserved, and he will not fail to recognise tbe hands al 
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great mastera. We cannot onderetaDd Egyptian art, unless we hw it in 
it* bolder works, aad thea we arkoowledge iu aublimity. The smaller 
talileta and statues, the lines of hieroglyphics, and the grim figures, woald 
give us too low a standard of Egyptian skill. In these smaller work:* 
they show only their weakness; in the larger works they show their 
■trength ; and they have left few rivals. Such a work as the Alexander 
aUktoe at St. Petersburgh, sinks into insigoificaoce in the presence of the 
vast outlines of a Kameses, or a Sesostris ; and what we now call colossal, 
measured by the latter standard, becomes unworthy of the name. 

The history of some of the inooumen's in tlie Museum has often points 
of interest. Thus, No. 23, the chest of a large sarcophagus of Hapimeo, 
a royal scribe, was brought from Grand Cairo, where it was used by th«; 
Turks as a cistern, and named "The Lovers' Fountain." Death had evi- 
' lieutly lost its terrors, and iu the lapse of ages awe had given way to love. 
The origin of the modorn legend would be curious if it could be traced. 
The colossal scarabxus (No. 74), removed from Egypt to Constantinople, 
wubrouj^ht by Lord Elgin to Loadoa. This scarabaeus was sacred to the 
god Tore or Cheper, and was at a later period the emblem of the world. 
It it a right kingly emblem for the modern Babylon. No. 10, a large 
cheat of the sarcophagus uf the king Necht-her-hebi, Her-oecbt-bebi, or 
AmyrtaeuB of the 28lh dynasty, was at one time in the mosque of Saiat 
Atbanaaius, at Alexandria. 

Beneath No. 43, is one of the casing slonea of the great pyramid at 
U)Beh« ehowiag the angle of inclination of the sides aa'l the material. It 
is a calcareous stone. It was brought home by Culooel Howard Vyse io 
IB38. 

What cannot fail to be noticed in many of the larger moaameats, is thi 
bigh polish of the granite, porphyry, or serpentine, which baa been well 
preserved during bo many ages. It excites wonder that so much should 
have been done with the rude means at the commaud of the Egyptians. 

The number of sepulchral monuments belonging to the Egyptians has 
aObrded large supplies for the Museum. These record priests, judges, 
scribes, and! oiiicerd of all kinds,, and are rather of an inscribed thaa of an 
artistical character, though they supply many useful illustrations. A mo* 
dera cannot but be struck on seeing such proofs of the respect paid by the 
Egyptians to Iheirdead, of how much behindhand are the English io this 
respect. Large sums are lavished by us on the idkst aad mexnest shows ; 
the hire of black carriages wilb he&rlhbrushes on their tops, or black horses 
with long tuila, and of blackguards of drunken aad dissolute appearance ; 
while the object fur whom this unpictureaque and unmeaning procession is 
got up is consigned to a comtnoo grav(^, and left withuut the slightest me- 
inorutl of his esiMtence, or of the regard of his friends. So far is this real 
disrespect of the dead carried, that the metropolitan cemetery compaoiea 
have been obliged to put a cbeck on an economy oT the riles of sepulchre, 
which is exercised at their expeuse and in favour of the undertakers ; for 
it was no uncommon event for a procpssion of mules, bearses, carriagea, 
and horses, to consign a bedizened coffin to a common grave. 

The money which io spent ou funeral show u one of the greatest op. 
pressions of the widow and orphan, who, in compliance with the coq- 
ventioDS of society, in order to do as their neighbouri do, are forced to 
spend money oo cloaks, feathers, hat-bands, and cofHa-trimmings, which 
they can worst aflurd iu the moment of their severest bereavement. The 
abolition of this show t)y those who are above the fear of idle clamour, 
would render a great service to those classes of the community whose 
means are limited, while it would allow of the disposal of funds in a 
manner much more respectful to the deceased, and mach more useful to 
society. 

Whoever has observed, has had reasr>n to regret that ia later times sepul- 
chral memorials of individuals, even of eminence, are rare in England, aad 
this at a lime wh><ii there in enough of public and private wealth. Our 
great show tomb-houses of Westminster and St. Paul's, Qatter us that we 
are not wholly forgetful of duty towards the departed ; but we have only 
to look elsewhere to witness the general disregard of sepulchral moou- 
inentB : old ones are suffered tu f<ill into decay, and new ones are not raised. 
The peer, the bishop, or the judge, leaves large wealth behind him, and 
nograteful heirs. It is true, public feeling ha? beeo belter shown towards 
public men, and ofifcers of the army raise regimental monuments to their 
deceased brethren ; but there is no proper public provision for monumental 
commemoration, and little private feeling io its favour, although the ceme> 
tcries have made some improvement. We want, first of all, a public fund 
for monuments, and We want next the disbursement by the wealthy classes 
of some portion of those moneys now wasted upon undertakers. This op- 
plied iu monuments would give us many valuable works of ftrt, and would 




be a iDost laudable exercise of patronage in favour of sculpture, a branch 
of the arts rouch aud undeservedly neglected in this country, though iU 
cultivation is to be desired. The successful study of sculpture would not 
only give an impulse to architectural decoration, but it would have it* 
pecuniaiy bearing on our pottery, our glass manufactures, and ua mxof 
branches of trade io which the plastic arts exercise ao ii)Ouence. 

In the upper Egyptian Room the visitor has his atleniion drawn to 111* 
many articles of glass or glaxed ware. As the Etruscans are cbaraoteriMd 
by their painted vases, »<» may the Egyptians be by their blue glazed w«re. 
The cases are filled with tigures of this material, which are found by 
thousands in the tombs, being attached to the network or the necklaces of 
mummies. This alone must have constituted a large branch of maanfac- 
turc ; but the ornaments in the cases in the middle of the room are no lesa 
remarkable. Beads and drops, of c^ear and coloured glass, formed a great 
part of Egyptian jewellery, and there are many good designs of bead and 
bu)(le work, which might be tbbught to be modem, so neatly are tbey 
carried out. Although light blue or bluish green is the favourite colour, 
yet there are beads of black, white, red, yellow, and scarlet, allowing ot 
great variety in the patterns and designs as worked. The beads and 
bugles are likewise of many sizes, from the Bmallest bead now made to • 
large bugle or eardrop. 

The cases ia the upper room contaJD a great rariety of objects ; they 
form, indeed, as etboographio museum of the Egyptians, affording speci- 
mens of many domestic objecta — indeed, as copious illustrations of Egyptian 
life as the general student could well desire. The practical man will 
likewise find particular interest iu the tools and materials here collected, 
and which show the advancemient of the Egyptians in many branches of 
manufacture, not generally supposed to have been then successfully caiti* 
vated. In some, the workmen set- m not to be surpassed io modern times, 
and ihey certainly prosecuted with success most of the useful arts. 

The general character of Egyptian workmanship is neatness, and tbia 
will be seen in the wove cloths, mats, bead work, jewellery, cabinet-making, 
glass-work, and other articles. The Egyptians were very precise in re- 
peating a pattern, so that some complicated designs are carried out witb 
all the accuracy of modern machinery. In this respect the Greeks and 
Uomans were not so proficient ; neither are other modern oalions so profi- 
cient as the English. Eveo the mat-work is well finished, aud Use 
cloth ia 89 well woven as could be desired. Some of the mummy cloth i* 
very good. The inlaying in the chairs and other cabinet work is very 
fairly dune, and the wood work is well finidbed off in most cases. The 
metal wares are likewise well wrought, and (he bronsie kettles are as finely 
turned as could be desired by the most fastidious. Alabaster rases formed 
a very successfnl branch of Egyptian manufacture, and the many which 
are to be seen in the Museum are cleanly finished inside and out, seemingly 
by the lathe. The Egyptians supplied plain and coloured glass to the 
Greeks and Romans, and there are some bottles io the Museum, with 
broad bottoms, which are of very fair siae. The glass articlea are, how. 
ever, generally small, being phials, beads, and articles uf ofDament. The 
specimens of Egyptian crystal iu the Museum are not so good as those in 
the Roman collection, but whicb it may be presumed ar« likewiM of 
Egyptmn workmanship. 

Some of the specimens of enamelled portraits are among the most inter- 
esting relics of Egypiiaa art, and it is to be regretted that we have n«M 
more of these relics, which are of a durable character. One fij^ure, in low 
relief, in which the colours of the head dresd are well burnt in and ena> 
melled, is particularly to be admired. 

The glaxed earthenware figures are generally covered with hieroglyphic* 
in black, and glazed wilb blue. The Egypliaos bad the menus of be. 
giaoiog tbc porcelain manufacture in Europe, but though there are apeci- 
mens of plates with designs, the Egyptians did not prosecute this manu- 
facture to any extent, or the demaud for decorated pottery would have 
been largo among the Romnns. It was left fur modern times, after tb« 
introductiou of Chinese purcelaio ioto Europe, to carry out the porcelain 
roannfaclure. As the Egyptian decoruttun was chiefly confined to hiero- 
glyphics, there seems to have b<;eo no demand for their glazed figqin 
among other nations. 
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NEW LIGHTHOUSE APPARATUS. 
Mr. Atexander Gordon has foriDaay yeara directerl his talents and at- 
lention lo lighthouses, and, after exteuaire experience in fitting and im- 
pruTiag the tiRhta, has at length produced, under the highest auapioes, a 
a>steiii of ii(;bls so powerfully concentrated aa to promiM in their adoptian 
• '^fy gre*t advantage lo ocean and river navigatioD. One of iheue iighU 
W8» exhibited lately at Messrs. De Ville and Co.'a maoaraclory, SU7, 
Stracd. 

Fig. 1. 
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Pig, 2. 

Previoosly to describing the sew light, we niil give a short historical 
accouat of lighlhcmsc lights. About the year 1792, glass refractors, live 
iocbea thick and twenty inches diameter, were suhslituted for rejectors, 
tliie focal point beiii^ nini'teca inches distant; and Uiry were to bf seeo ia 
use in an English liKJithouEte as late as the year 1832. Bull'un had pro- 
po«ed to reduce such a refractor Id tbickoess, by cuttjagthe lens into steps, 
so as (o absorb less light. Id l&Il^ it occurred tu Sir David Brewster 



that a leos, or set of lenses, might be built of separate pieces of glass. In 
1819, the late M. Fresnel proposed that the geoeralint; sectioos of the rings 
not only ought not to have the same centre, but even that the diOerenl 
centres should not be situated on the same aiis of the lens. A few years 
afterwards, M. Fresnel engaged M. Soleil to construct eight such lenses 
for the lightliuuse of Cordaan. In 1827, the Trinity Board witnessed sodm 
experiments with a lens of the kind, which had been made by Mr. Gilbert, 
under the direction of Sir David Brewster. In 1828, that buard itnported 
a leas from France. In 1333, Mr. Gordon iotroduced a polyennal arrange* 
meot (both dioptric and catoptric), constructed by M. Marttx, of tb« 
Hague. And, subsequently, tlie Trinity Board, and particularly the Com* 
missioners of Northern Lights, at the instaoce of Mr. Alan Stevenson, ia> 
troduced the French systeni extensively io England and Scotland, In 
ISIO. Mr. Gurdon constructed a revolving light for Jamnica, with Hnd> 
dart's reflectors, and without refractors. In 1843, the Berniuda lighthouse 
tower, constructed by Mr. Gordon, was lighted by Fresnel's system, con* 
trary to Mr. Gordon's desire, who recommended very large prolate reilec* 
tors. In 1846, he introduced « fixed light for tbe Point da Galle light* 
house. 

The new system of lights exhibited by Mr. Gordon is a following out of 
his prolate reflectors, as applied to the Ceylon lighthouse, hy saving tba 
radiated light which formerly escaped past the lips of the reflector. This 
latter portioo of the light, which was formerly lost, is now bent down and 
thrown into the beam, as shown in the annexed engraving. 

The specimen light exhibited was a single one, of great concentrated 
power; and although the light was only about an inch iu diameter, from a 
common Argaad lamp, its dazzling brilliancy was scarcely subdued at a 
distance of 50 yards. In ibis light, Mr. Gordon has combined a very pro- 
late reflector and the refrHctor of Sir David Brewster deprived of its ceo- 
tral portion ; and by this system he is enabled lo throw into a beam 
nearly gtha of the whole light generated by an Argaad lamp. The para* 
bolic or conic reflector is fixed borizuntally, and opens at 13| inches from 
the light ; at a diameter of 15| inches, and at 14 inches from the mouth of 
the reflector, are fixed glass zones used as the refractors, being composed* 
of four circles (each iu three pieces), varying in size and thickness, — the 
inside fuce being even, and the outside of the glass cot away into curved 
steps, to prevent useless portiona from absorbing any of the light, as shown 
in the engraving, flg. I. 

Mr, Gordon proposes to use these new *' systems" in some lighthouses 
immediately. — For Revolving Lights : To use one or more of these sya* 
terns, each furnished with an Argand burner, on one or more revolviug 
fares, according to the size of the required beam. — For Fned Lights: To 
use such a number of these systems as will light the circle (of SG0°J, or, 
any required portions of the circle; twenty-four systems, each with its owai 
lamp, for the whole circle, and twelve systems for the half circle, and so 
on: one system to 15°. — For I''lasbing or Intermitting Lights : Such com- 
binatioQ of these systems as the situation may require. — For Steam-ship 
Lights, or Ilailway Lights : A similar but smaller system ; the source of 
light being any that ia known and oonveoient for the required purpose. 



BAILWAY EXTENSION FOR SPEEDY TRAVELLING, 

If there be one thing that has more than another served the purpose of 
relardinj^ railway progress, it is to be found in the dogma so studiously 
put forward on all occasions by " authorities" — meauint; thereby railway 
makers— that " Speed is Weight," even though weight be not always 
speed. IV helher on the broad gauge or on the narrow, weight has been 
constantly increasing in the process of competition ; though it was evident 
to all who took (he trouble to examine, that speed was not increasing in 
proportion l» weight. Let any one examine or watch the rails on any 
railway while an engine, with fnini six to nine tons oo each driving-wheel, 
is passing over them, — let any one waich the deflection of Ihe rail, whether 
on the continuous bearing of tho broad gauge or the bridge rail of tht^ 
narrow,— and he will be satisfied that the process, even on the nominally 
le^el line, is really that of ascending a constant gradient, varying from 
1 in 30 lo I in 70. The process is that of driving a wave of rail before 
tlio driving-wheels of the engine, just as the bows of a steam-vessel drive 
a waviTof water before them. We believe, in short, that the process of 
prupulsiuu on railways is analogous to skating- -that the adhesive impulse.^ 
are (;iven at intervals on hard poiuls, such as well-packed sleepers ; and it 
is on this principle only that the constant, irregular actioa of the draw* 
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tprtngs can be accounted for. As regards dorability. there cao be no 
question Ihnt the continuous bearer of the broad gauge is far tuperiortolhe 
bridge rail of tbe narrow, — and probably that may account for inucb of 
the alleged advantage in working expenses, Tbe want of conliouous 
bearing in the mode of laying rails in chairs on croi»-sleepers is a serious 
evil. At the joint chairs the strength of rosistance is not one-third that of 
tbe intennediate chairs, and therefore it is that the passenger counts every 
joint as he passes over them. The cross sleepers at the joint* are beaten 
down, and the ground is hollow beaealh them. Water gets iit, and "main- 
tenance of nay" increases in amouol. The rails hammer in the chairs, the 
keys get loose, and danger beconifs imminent. If there be one rule nnre 
importHnt tban another in ''maintenance of way," it is that of making 
the whole road, both rails and substructure, of equable resisting power 
throughout. It were better and safer to have a flexible rait throughout^ 
than one alternately hard and flexible ; and thcreiu is the promiotrnt adran- 
tage which the structure of the broad gauge has over the narrow, — though 
probably, taking tbe weight of (he engines into comparative account, the 
rails of the narrow gauge are better proportioned as to size than those of 
the broad. The importance of this question will be obvioas to every 
inecfaaaical mind. K.qual movement in all moving machinery is the thing 
■imed at in every case where durability is desired. Why else are Qy- 
wheels — and why are blocks of iron placed on engine wheels to balance 
them? Why is it sought to keep locomotive cylinders as close as possible 
to the central line of the train f What but for equal movement 7 And yet 
the rail is so contrived as to prwluce continually-recurring blows at every 
joint. This must be amended before economy can be obtained. 

That (he railway dogma, " Weight is Speed," is a fallacy, may be ga- 
tbered from the whole anitoal creation. The swift eagle, when divested of 
his wings and fealben, is reducible to a very small bulk of body. The 
slow goose or duck is chieOy body, with but small wings. The swift Arab 
horse is light, but muscular, like a double-cylinder engine, working by 
pure elasticity. The slow Flanders horse is like an atmospheric engine of 
the olden time, the muscles only serving to put the gravity in action. Who 
ever dreamed of applying a Flauders horse to a fast coach ? Who ever 
dreamed of applying an Arab steed to draw a coal- wagon 7 Yet this is 
(what railway compedtors have been doing up to the present time. Ele- 
Ipbants, leviathans, were a fitter term than horses. We have heard that 
liere are existing engines weighing 35 tons, and that engines yet iu em- 
bryo will, when they achieve their monstrous birth, weigh 40 tons. It is 
some years since a strange nondescript, called HarriHon's Patent, was pro- 
duced on the broad gauge. It made a trial — but all its try ended in stand- 
ing still. We asked a " rude unlettered driver of the rail" why it did not 
linawer. The answer was concise, — «' It weighs forty tons." That reason 
fast getting to be obsolete. If the proportion of engine weight to train 
Iweigbt continues to increase as it has doue for some time past, the horse 
vijl soon cut up the carriage. As a rough and ready acqoain lance re- 
marked,— "The train is notliiitg; anything can draw these carriages, so 
I long as the engines can draw themselves." 

Many men have had their doubts of (he truth of the railway do^ma, 
'* Weight is Speed." One man — a railway officer — was fonnd bold 
enough, after some preliminary thiuking, to put the dogma to the test of 
experiment. Having had constructed for Iiim a manumotive carriage, he 
found (hat considerable speed could be attaiaed with a light vehicle, but the 
speed waa limited by the limited strength of mau. To get a steam loco- 
motive constructed for a speed of twenty miles per hour, and weighing 
only 6 cwt., was his next problem, — the object being to lift it off the rails 
to get out of the way of fast trains. Builders were found to undertake 
this : the axles were made as light as those of a pony gig, the wheels of 
wood, and all parts reduced to tlie minimum. It worked, and would 
ascend an iodine of 1 in 10; but the boiler waa not well arranged, and 
the axles were too close together for steadiness. It was.taken in again, 
the axles set ten feet apart, and a new boiler applied. Bat (here were two 
serious defects : (he axles were too light for the iucreased weight, and the 
wheel tyrea were too narrow for the " points," It was evident that, as iu 
roost cases of alteration, (he parts were not fitted to each other. The 
second trial was made, and it soon became evident that the engine would 
go, but not for any length of time. As predicted, the engine went off (he 
rails at the points, strained (he axles, and again came into dock. New 
wheels, of iron, were applied, and stronger axles ; and (hose who pre- 
dicted, first, that (he engine would cot go, and, secondly, that it would fly 
off the rails by reason of its lightness, were oat in their calculatioof in 



both cases. The maximum speed attained was 47 miles per hoar 10 

miles the average of 56 miles from London to Cambridge. The total 
weight, with foel and water, was 22 cwt., aud the number of passengvrs 
were eight, including tbe driver. On that memorable day the dogma, 
*' Weight is Speed," was extinguished for ever. One hundred-weight waa 
ou nd equivalent to tbir(y hundred-weight, and the vehicle wu ateadier at 
maximum speed (ban a (irst-class carriage. 

The railway officer who established this fact, of measnreleu iroporlaooe 
to all future railway progress, is Mr. Samuel, the resident engmeer of th« 
Bastera Counties railway. The builders of the engine are Messrs. Adams 
of Fairfield Works. The draughtsmau of it in its original tiny form is 
Mr. Ileynolds, of the Eastern Counties, and formerly a pupil of iJw 
FairSeld VVorki. 

We have not given the working drawings of this remarkable productioo 
of foresight and perseverance, as the engine, though a practically useiul 
machine, and money-saviug to the Company, will not be a pattern, but will 
be far eclipsed by its successor. We give Die general form aud dimeusiona, 
as bemg all that the inletligeut mecbauic would really desire to know. 

An oblong bos, the frame being of augle-iroo, measuring 14 ft. in length 
by 4 ft. i tn. in width, ia su^^pcoded by axle girders in spiral springs, be- 
ueath the axles of and within side four wheels, eitch S ft. 10 in. iu diameter, 
the axles being 10 ft, apart. The axles are three inches in diameter. One 
of the axles is double-crauked at right angles, iu the usual mode, and lo 
this the Gunaecting rods of a pair of steam cylinders are applied to produce 
motion, also in tbe usual manner. The oblong box is divided about mid* 
way by a partition. At the front end of the box thus divided, is placed a 
vertical boiler and the machinery, with the driver, the whole being con* 
taiued withiu the base of the four wheels, and supported below the level 
of the ailea. In the hinder part of the box are placed seats for seven pBs> 
sengers, some along the sides and some above the axle, which passes through 
the box, the entrance being behind. The cross-seat for the driver has tba 
water-tank within it. The cyiiuders are 3| iuches diameter, with a Ginob 
stroke, Thereversiuggear aadliuk motion areas usual. Thediameter of the 
boiler is I ft. 9 in. ; the tubes are in number. It bos been proved by 
Guld-water pressure (u 200 lb. on the inch. The consumption of coke a 
2 lb. per mite, and the total expeuse for driver, coke, aud oil is under one 
peuny per mile. It will be obvious to every one that, with a pressure of 
uuly six to seven hunilred weight on each driviug-wheel, '^ majotenanoe of 
way" need not be taken iu(u tbe account, as where six to nine tons are placed 
on each driving-wheel ; and, also, that as no deSeution of the rail take* 
place, there will be no slipping. 

Changes, however, cannot take place rapidly, and, as a matter of conrae, 
those who prupouuded the dogma that " Weight is Speed," are nut likely 
to acknowledge their error oil-hand. 

But our busineaa ia with the quoslion, commercially and mechanically. 
The press teems with complaints of the absorption of money by the ex- 
tension of railways ; aod either railways must atop progress, or they mual 
be produced at a fur cheaper outlay thita hitherto. 

As regards passengers, speed is the object : as regards goods, weight ia 
the object more than speed; but when goods are boroe on the same rails as 
passengers, they must, for the most part, travel at the same rate of speed. 
Differing speeds ou tbe same line of rails, uuless with lung intervals, are a 
fruitful source of cullision. 

On the main linea of rail the traffic is staled to be so enormous^ that 
goods wagons are constantly in arrear. 

If, therefore, the passenger traflic could be transferred to other line*, «%• 
clusively devoted to passenger traffic at great speeds, it would be a very 
considerable advantage to the public, both in point of safety and rapidity, 
and also in the forwarding of goods. 

At such a propoaitioD the shortsighted amoagat existing railway ownert 
will take the alarm, for fear of the depieciaiion of their property. How- 
ever we do not see how their atarm could beoelicthem, The best way is to 
look all danger steadily ia the face, when, where, aud how it may occur. 
Bat, fortunately for them, the danger iu the present case is parely 
imaginary. 

It will, we believe, be a conceded point, that the public would prefi>r 
frequent trains carryiug small numbers of persons, to unfrequent Uains 
carrying larger numbers, and would also prefer increased speeds. And, 
provided it can be made apparent that they can thus be carried also more 
cheaply, we presume that both directors and shareholders would a^ree ae 
to its desirability. 
Now, in the first place, a large train involves the use of a heavy engioe, 
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■ »M ftt preaent managed. It alto iarolves an amoant of Bt&tioD-rooni and 
^^ serraoU, bolh at the termini and iotermediate stations, proporiioued to the 
^H aanlMrs of (be paaseogers. This targe amount of property and perfioas are 
^H employed all at uuce, but v/ilb lung inltrvals. 

^M Id Ibe second place, tbe large train involves great momentum and greatly- 

^M increased dead vreight to support sbucks. It also involves the use of 

much he^tvier rails and roadway, bridges, embankments, viaducts, Jco. It 

also involves much greater risk to passengers, by tbe great space taken to 

cfaeck tbe momentum and bring Ibe train under tbe control of tbe breaks 

I in case of sudden stoppage, And the slower tbe movement tbe larger roust 
be lh<* amount of slock. 
With light trains all these corrdilians are reversed. A small station and 
a small number of servants, cousluutly occupied, will do tbe whole of the 
work i and thus a comparatively small oulUy of capital is required, and a 
sranller aaiouut of wages has to be struck olf tbe general receipts, 
With light (rains the momentum is icsseaed, and less power is required 
tiotb to stop and start. In case of impending cullision, the ri^k in case of 
shock is lessened, and the space required to bring up in is comparatively 
wmM — 50 lo 60 yards would probably be enough. Tbe small engine we 

Iliava been describing will bring up fruoi speed in about 60 ynrds. 
Rails and roadway of far lighter structure will suffice for light trains — so 
much lighter as to seem almost an imputation ou our " he«vy-cuuch" raiU 
way makers. Yet, afier all, the error they have committed has been in 
making their rails too light for their loads, and ihns wasting eugioe 
power. And the greater the speed the smaller the amount of stock. 

■ All this is to be accomplished, not by running trains on railways, or 

steam-carriages on highways, but by runinng iteam-earriage* on railways; 
in other words, by putting the Inad on the engine, instead of drawing it 
behind or propelling it before; thus increasing tbe adhesion of the driving- 
wheels in proportion (o the increase of t he load — getting rid of a large amount 
of dead weight on the wheels and carriHges usually driven behind. And 
•uch light engines may have their adhesive power still further increased 
by a single carriage propelled before or driven behind, making such oar- 

■ ria^ces rest a portion of their weight on the engine frame. 
If we he told that such steam carnages do not yet exist, we can bat 
refer to the practical demongtration of the engine already built, and stnte 

■ that we have now before us a practical tender, from persons fully competent 
to carry the plan into action, lo furnish steam-carriages, rails, and timber- 
work ready for use, provided the land be delivered levelled and ballasted, 
ready for the permanent way, at the price of Two thousand poQuds per 
mile of single way, tbe carriage to travel 50 miles per hour, and carry 1 ,000 
persons per day of twelve hours, over a line of twenty miles in leogih, with 
greater safety than by the present system. The railway may be laid in 
ballast, or carried on piles. 

On reverting to oar description of the present engine, it will be seett that 
the gravity is chiefly below the axles and within the base of tbe wheels. 
Only those who are familiar with engines and wltecl-carriages can fully 
estimate the importance of the principle here involved. With a pendulum- 
balance the weight is always seeking tu be verlical. With a prop-balance 
the weight is always seeking to deviate from the vertical line. YV'ilh a 
carriage moved by external power the adhesion of the wheels is lessened 
and increased from one to another by oscillation, and this while increasing 
the risk and light draught. With an internally-moved carriage, adhesion is 
required for the purpose of propulsion, and the pendulum actioo is the best 
adapted for it, as well as for safety. In short, the same qoalilies are 
required in a locomotive engine as in a siiip, to ensure steadiness and 
swiftness, — " a low and a long hull." 

The engine about lo be constructed will have its frame not more than 
nine inches from the rails, all four wheels drivers, and will carry twenty 
or thirty passengers, as may be preferred. 

The railways we have been describing may be laid either on piles, over 
fields, or on river banks, or on the surface of existing highways, inasmurb 
as the steam-carriages will ascend inclines of one in fifty, or pass round 
curvea of two hundred feet radius with great facility. The weight of (be 
engine will be about 2^ tons, that of tbe passengers about the same, making 
up altogether 5 tons, or 1| tons per wheel. Supposing it desirable to con- 
vert socb engines to goodn traffic, a wagon of Gve tons might be applied 
before and behind, pressing on the engine to increase the adhesion with a 
reduced speed. By this system, the old highways might be brought back 
tu their former state of prosperity, and property along their borders actually 
increased in value. 

Do railway owners see in this any deterioration of their property? We 
do not. If it be so, do they think they can keep it back when once shown 
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to be a public advantage t Do they think the landholders, who were strong 
enough to dictate terms to railway makers for iheir own benefit, and drive 
them away from Ibe vicinity of the old highways — do they think they will 
be less powerful to intermarry their highways with radways— to make 
railways over their land, when they are brought within tbe compass of 
their own means? We do not. 

Bnt railway men need not fear the result. The railways will ever have 
the same advantage over tbe highways that they ever have had, in belter 
gradients and straighler lines ; and they have, moreover, a soorcc of profit 
that they have never }et looked to — the capability of making four lines of 
rail complete, with the exceptioo of tnooela, road bridges, and stations. 
For the light engines and mode of transit we have been describing, tiie 
slopes and embankmeota are perfectly eligible. For example, in the outer 
fence of liie railway, which is to be made suflicieolly strong for the pur* 
pose, an edge timber is to be laid, and on that a light rail. A similar rail 
is to be laid on the embankment, and the two connected by the rails. Ttte 
level of the rails is about a fool below the main rails. In cuttings, the re- 
verse mode must be adopted, with Ibe rails about a foot above ihe main 
rails. To wide bridges, a light wooden frame may be used. Al tunnels, 
in verlical chalk or rock cuttings, at stations, and at level road bridges, 
points must be made for the main line. With light engines, capable uf 
sixty miles speed, this would be no serious objeclioa. With the main 
lines ihus relieved of the fast-train passenger traflic, a much larger amount 
of goods and slow passengers might be carried. It is not on the Eastern 
Coonlies line, from wbiob railway improvements have of late so largely 
emanated that these considerations will be lost sight of, and Ihe Directors 
have done well and wisely to foster the mechanical aptitude amongst theic 
ofiiLers for tbe production uf railway improvements, that must tell moat 
beneficially on tlieir shareholders' pockets. 

Tbe amount of good that must result from this new system of railway 
transit, wherein the proportiun of dead weight per passenger, at increased 
speed, is reduced from about V cwt. lo 1|. must be enormous. And tu be 
achieved at the rate of £2,000 per mile, minus laud and levelling! We 
have only regarded the question in the aspect of rapid passenger transit, 
but if tbe speed be reduced, the power heoomea available for larger luad^. 
We see in this system a mean» of effecting transit even in the wildest 
countries — a means of crossing tbe Isthmuses of Sues and Darien, even by 
individual rapitalisls — a means of penetrating to the southern point of 
Italy, and shurteuing sea transit without coming to England for capital — ■ 
a means of regenerating Spain and making it a nation, instead uf a bundle 
of quarrelling provioces^a means of instructing all tbe innumerable 
bmncbes of the main lines of railway already constructed throughout 
Europe — a means whereby almost any individual landholder may make 
his own railways (bruugh his estates, and thus achieve a system of agri- 
culture of threefold produce — a mean* whereby Ireland may easily be 
intersected and civilised, ond the reproach taken away from us, that a 
wild people, knowing no law but Ihe '> wild justice of revenge," still dwells 
within the borders of our island domain. 

The principle herein enunciated is that of inducing adhesion and pro- 
pulsion by the agency of the load on a self-moving machine, in upposiUoo 
to that of making an enormous machine to produce its own adhesion, in- 
depeniiently of the load, and therefore requiring a machine always of the 
maslfflum weight, even with a minimum load. 

We invite our readers, who may be interested in this branch of science 
to investigate the dala n» patiently as we have done. Tbe proposition lo 
carry a first class load of passengers on a self-conlaioed machine, weighing 
only half the weight of an ordinary fir^t-class carriage, and at a greatly 
increased speed, is a matter deeply touching the welfare of all who ara 
connected with radways. We shall return to this iroportaot question at a 
future opportunity. 



Photograpky.—M. Niepce de St. Victor, in making some experin>ents m 
photography, finds that if a sheet of paper on which there be wriiiog 
printed characters or a drawing be exposed fur a few minutes to tli*' 
%-apour of iodine, and there be applied immediately afterwards a coaliag 
of starch moistened by slightly acidulated waier, a faithful tracing of the 
writing, printing, or drawing will be obtained. M, Niepce hiu also dig. 
covered that a great number of subsUuces, such as nitric acid, phusphoric 
acid, oblororels of lime and mercury, &c., act in a similar manner, and that 
varions vapours, particularly those of ammonia, have the effect of vivifyiug 
tbe imagvB that are obtained by photography. 
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PNEUMATIC PILE-DRIVING. 

Pilo-driTiDg i» a process of great importaoce to the bydraulie eagiaetXy 
»Dd Ibe meana of faciljtaliug it have engaged the attenlioo of muriy. To 
drire by the conimoa nioiikey is a cluauy operaUoo, t>ecause the povrer is 
brought to bear on the aubtttaiice of the pile rather than on the soil in which 
it ia to be (Iriveo, and because the depth to which a pile can be driven ia 
limited bj the leogtb of timber of which piles cuube made. The etfedive 
power brought to hear has been iacreased by the American and other 
•team pile-driring tnachines, but without luaterially redociog their cost, 
Wiibin the lait two years a new proceas, called Dr. Polts'd, has been intro- 
duced, which haA ticen already applied by Mr. Robert Stepheotoo and 
other emiueDt eogineera. 

Although Dr. Fulta'a process is very simple, it ie so difTerenl in its 
efTecis from what is imagined, that it is neoesBary to speak of it rather 
fuity, in order to give a precise idea to thosa who, by forming quick pre- 
cooceptions, may miss Ihe principle. We have already intimated that in 
the common solid timber pile, power is applied to the head of the pile, and 
not directly to its base, or the soil into which it is to b« driven, whereas 
Dr. Potts's pile is hollow, and the power is brought to bear immediately 
on the soil in which the pile is to be Qxed. This is done by makiitg the 
pile hollow, by eihausting the air from it, and so drawing op the soil fruni 
below the pile, whereby it is made to sink. The pile is uot driven down, 
as most would think, by the sole pressure of the atmo»phere on the top or 
Ihe pile, bat the shingle, gravel, or sand being removed into the pile as the 
air is exhausted, the soil is coostaatly excavated beneath the botiom of the 
pile, and driving and excavating proceed at the same lime. This we look 
opon as the real dislinciiou between the old and new process, and the 
point in favour of the latter, while the power is further economised by 
being applied direct to the true scene of action. 
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Our engravjog repreienls the pier supported on pneumatic piles, laid 

down by Mr. Robert Stvphensoa on the Chester and Holyhead railway 

in the course of this summer, being one among the many uuvel Atul curious 

works on that great public umlertaking, and illustraitng the enterprise of 

its eminent engineer. Tbo viaduct is skew, and is carried over a branch 

of the sea, in the islajid of Anglesey, and consists of two laud piers built 

in tbe asuul way, and of this centre pier, laid ou a sand bank. It is 3C 

|/e«t lung and 3 feet ^vidr, and is built on 19 cast-iron tubes, each 16 feet 

. Joog and 1 foot diameter. The tubes were sunk by means of a small 

double airpnmp, with cylinders 4} inches diuoieter, aud IG inches leuglb 

of stroke, worked by four men ; tbe pumps were placed on the land pier, 

and a half-inch lead pipe was carried frotn the pumps on to tbe water at 

the place of driving. 

Each lube was placed perpeodiculir orer the spot on wliich It was to 



be sunk, and then a sqaare iron cap placed on the top, with the balf-iaeh 
leaden tube just described passing through it ; at every stroke of the pomp 
tbe air was exhausted from withinside of the tube, and as the exhausting 
process proceeded, the pile or tube made its way dowowards, and tbe soil 
displaced at tbe bottom passed into the lower part of the tube, — and thus 
tbe operation was continued until the pile was sunk to the required depth 
When the whole of tbe nineteen piles were sunk to one level, as shown io 
the annexed engraving, a cast-iron plate, weighing tons, was placed 
over them, just oo a level above the surface of the water, and formed th« 
foundation upon which the superstructure was built. 

The pumps were brought down by coach, pat together, worked, aoabip* 
ped.aod sent back again, all witbio a few days, so that nothing cumbrous ia 
Ihe way of apparatus is involved in (be application — and, indeed, the air* 
pump can be carried where tbe pile-driving machine cannot. The piles 
were drireo at tbo rate of balf-a-minute per foot for tbe first hix feel, and 
at about thre« minates to the foot for the remainder. 

The arches are 20 feet wide on tbe sqaare, and 26 feet on tbe skew ; and 
Ihe piers S feet wide on the square, and 3 ft. 10 in. on tbe skew. 

In July 1845, a pile of cast-iron, of 2 ft. 6 tn. diameter, was drivea iolo 
tbe Goodwin Saoda by the engineers of tbe Trinity House. The rise of 
Ihe tide and tbe state of the weather prevented the uninterrupted progreas 
of the work, and it was unavoidably divided into three separate period*, 
which gave tbe following resalts : — 

July 10 ID S hours, driven 32 fl. in. 
n 21 1 „ n 10 

M 26 li „ „ 1 7 

The total depth driven below the surface of the sand was therefo'* 
33 ft. 7 in. This is only one of many experiments performed by the 
Trinity Board, who have a licenae fur the applicatioa of tbe patent, and 
have used it in many of (heir smaller works. 

In the autucun of this year, Uie Trinity Huard erected a beacon, by the 
pneumatic process, oo tbe South Calliper of the Goodwin Suuds— « VJ 
dangerous spot. The centre column is a tube of cast-iron, 2 ft. 6 io, dia- 
meter, put together in 10 and H) feet lengths, aud ioserlcd 32 feet deep ia 
the sand. Around it are four oiber ca»t iron tubes, each of is inchea. 
diameter, the whole braced together, and supporting a cage oa the lop, 
which is SO feet above tbe sand level. In the great storm in October, tbia 
work was broken ; but tbia failure bad notlting to do with the pile-driviog 
process, which was efliciently carried out, the piles being driven SS feet,— 
whereas, in Admiral Ueaufort's experiments on the Goodwin, he rould 
only drive a steel bar S feet with a sledge hammer; and Cuplain Bullock, 
R.N., found Ibat a pointed iron rod of 3 inches diameter, when driveu 
IS feet in the same sands, took 40 blows of a monkey weighing 1 owl., aoJ 
with a 10 feet fall, to drive it one inch, It should be observed, tbe beacoa 
00 the Goodwin was of casl-iroii only. 

Dr. Potta's plan allows the application of cast-iron tubes of any diameter 
and any length, whereas wood pile-driving is limited by the scaoliing of 
(be timber, and limber piles of a large acaating are very expensive. Two 
feet six inches, used on the Good win, is ao unexampled diameter for a pile, 
but there are oo such narrow limits to the new process. Metal or wood 
may he used for tbe lubes, and they may b« made of staves hooped. The 
patentee oiTera Io put down small Qabing and bathing-houses aud statkios 
in the sands, at very niodcrale rates, and the plan ia likely to be applied 
for column; for carrying electric telegraphs over rivers, aod for piers or 
towers of suspensiun bridges. 

It should be noticed (hat a cylindrical tnbe, placed vertically oo a body, 
of sand and water, cannot be made to dfscend without great pressurv, and 
then only a few inches { but by exhausting (he atr from the tube and draw- 
ing up the soil from the bottom it sinks most rapidly. 

It is found io practice that uot merely will sand, shingle, mod, bog, aitd 
c7ay be carried up Ihe piley but even large stones are carried in suspeosion. 
»o that every kind of soil can be umttfred except rock — and (here it ia not 
wanted, because there is a suiiil fouudtiliuu. 

The hjdruulic engineer will at once appreciate the utility of this ioven^ 
tion for river and sea-walls, piers, and breakwaters ; but its applications 
are vnry ounierou<r, and, as it Ciiti be most economically used, it will lead 
Io many new classes nf works, for it extends Uie range of engioeeriag. 
Mr, Alexander Gordoo, in laying down one of his new colouial lighthoas««, 
proposes tbe application of this plan, of Ihe praclirability of which he 
speaks from experience, and io a paper published by him on ihe subject, 
he writes warmly in favour of trying it in other situationi. iir. Bobeil 
Sephensoa has, however, been (he first to apply Ihe plan un any oonsidcr- 
able scale, (hough what lias been dune hitherto by all parties is f«r frvot 
enough to make it geaerally koowo among tbe profeisioo. Those of oar 
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reader* who feel an ioterett ia seeioK the plan io workingi ahauhi rigit 
what may be called Ibe muaeum of the pati>atee, at No. 9, Buckiiigham- 
streel, Slraod, where a great many naodcla have been esliibited and ex* 
perimeoU madp, and which are really deserving of iuspectioa by prufea- 
•tooal meo, especially those practically eogaged, as bo many arr, in 
bydraulic eDgineeriog. 



REGISTER OF NEW PATENTS. 



^^^ HYDRAULIC AND PNEUMATIC MACHINERY. 

■ JoBn VValkcRi of Crooked-Unei Loodon, for " Improvementi in 

tertain hydraulic and pneumatic tmachimry^ and in the applieaiion of 
tieam or ot/mr po/oera thereto** — Granted Apr. I 20; Enrolled October 
20, 1S47. [Reported in tlie Mining Journal.^ 

Th'n invention, which Is comprised under two heads, consists of the 
following arrangement* and combinations of parts — the first i« as f<*l- 
Jowft:— In ibe accompanying drawing, A A, marks a metal lank, hav- 
ing three sluice-doars B, covering openings therein, either of whicli 
may be covered or uncovered at pleasure. Such tank isstJ)iporled 
by a strong framing of wood, and upon the top of this tank are strong 
mutal framings, C, which support and cirry ibe several working ^arta 
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of the machine, of which D D marks a steam cylloder, and there are 
ttvo, placed side by side, filled wrlh suil.ible pi^turis, E, and pi%lon- 
roda, F; to the upper purl of these piston-rods, a cruss-heiid, G, is 
•UttoUed, from each end of which there depend two rods, H H — Ibe 



lower ends whereof are attached to a cross-head, I, from which tber* 
depends, in a similar manner to the cross*head, G, two rods, K; tlut 
lower ends of the lii5t>meationed rods are securely fixed to a craci> 
form^flhaped piece, L, to which piece there are fixed four rods, If 
with their upper extremities attached to a valve-piston, N, of pecu- 
liar construction, hereafter mentioned and exhibited in transverse anti 
vertical section. O, marks a water cylinder; there being two of then 
placed side by side, and fixed to the framing, P, as is the case with 
the steam cylinders, D D. The water cylinders, O O, are furDished 
at their upper ends with valves, <^, similar in construction to those ia 
the pistons, N; and such valves are arranged and combined as foU 
lows: — a marks a grating, upon the outer edge of which there is 
shrunk a wrought-riug, 6; and the lower edges of the bars, e, which 
form this grating, are made wider than the upper part, or seat, for 
the valves, <i, to allow the water to pass freely — sucli valves being 
composed of metal tubes, plugged with wood ; and they have free 
liberty of vertical movement, and are guided in their proper course 
by cross pieces f, which embrace their enJa ; atid immediately above 
the valves, Q, which are fixed at llie tops of the cylinders, O, there 
is a box, R, furnished with a cover, S, over each valve; and to this 
box is attached a pipe, T, which terminttes io a box, U, having three 
clacks, or sluice-doors, V, which can be opened or closed at pleasure. 
W marks a slide for regulating the admission of steam through the 
pipe, Xf to the two cylinoers, D D, alternately. Y, the eduction pipe, 
to which is attached a rectangular-shaped box, Z, arranged in the 
following manner: — 1 I mark a series of pipes, wliich extend to with* 
io a short distance of the bottom of the box, Z — the upper ends of 
such pipes being fixed in a partition-plate, 2, as also is the eduction 
pipe, 3. The operations of this machine are us follows: — Steam, 
of the pressure of about 251b. to the square inch, being admitted to 
the under side of one or other of the pistons, E, will cause it to ascend, 
and thereby impart motion to a crank'-shaft, through the medium of « 
connecting-rod, G, and the upward movement of one piston will cause 
the (tuvvDward movemeot of the others— the cranks upon the shaft 
being suitably placed to effect the same — and the heated air will pa*s 
alternately from one cylinder tu the other by a valve, which connects 
the two cylinders together; and such movement of the pistons wilt 
impart motion to the valve-pistons, N, in the water cylinders, O' 
tbrougb the agency of the rods and cross-heads before mentioned ; 
and, assuming the tank, A, to be charged with water, and one of the 
valve-pi$tans, N, to be at the top of the water cylinder, the descent of 
such piston will cause the valves, or t«bes, </, to be raised, and the 
water below them ^rill pass until the piston has completed its down- 
ward stroke. The quaniitj of water which passes will depend upon 
the velocity of the piston, which, for raising water, the inventor states* 
he has found 70 revolutions per minute of the crank shaft to answer. 

The piston is now reudy to perform the upward stroke, by which 
movement the tubular valves, </, will be closed, and the body of water 
above them will be thereby raised, and forced through the opening ia 
the valve, Q, the downward stroke of the piston causing the tubular 
valves ill the valve-seats, Q, to be closed; and this will continue so 
long as the water in the tank is not lower than the bottom of the water 
cylinders. The water thus raised may be passed off through one or 
other of the sluice-doors in the box, according as the machinery is re- 
quired (o be used either for draioing, irrigating, or raising water. 
The waste steam from the cylinder passes iivto the box, Z, and the 
water from the cold-water pump passes through llie pipe, 4, into the 
said box. The cold water, as it passes down the pipes, H, becomes 
heated to the boiling point, or nearly so, in which state it is forced 
iuto the boiler by the hot-water pump, which receives motion from 
the crank-shafl. The inventor states that, in adapting this machine 
for pneumatic purpuses, the cistern and box may be dispensed with; 
and the position of the piston and valve must be reversed, aud lbs 
velocity of the crank-shaft should n^t be less than 120 revolutions per 
minute. 

The second pjrt of this invention consists in the application of 
vanes, mounted upon a spindle in sets, each set being placed iu an 
oppoHiti^ direction to the other. The inventor states that, althuuzU 
he has used flat vane^i, he does not confiae himself tu them, as, m \ 
some instances, he prefers using vanes forming the segint^nt of a scr ew» 
similar to those used for propelllug boats. These vanes are mounted 
upon each end of a spindle, the periphery of which fits into a short 
cylinder, the ends whereof being open; and such cylinder is fixed 
within a box or cistern, at one side whereof is a suction-pipe ; and, 
ut the top of the open c^Iind'tr, there is attached a pip«?, whicli is the 
i^xit-pipe fur the passage of water, or air. The said spindle may re- 
ceive motion froai manual or steara power ; and the uiotioo of the 
vanes in one direction will cause the water to be raised up one pipe, 
and a reverse movement of the vanes will raise it up the other pipe— 
the water, in the tirsl instance, passing the openings between the 
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vnnes, through the open ends of the short cylinder, and, in the Inlter 
ciise, passing out at the ends of the cylinder, and down Ih'* suction- 
pipe. The velocity of this mnchinp, when employed for raising 
wateri should not be less than 150 revolutions per minute; and, when 
deployed for pneumatic purposes, about 1400 revoluiiuus pertninule. 
The inventor cl.dms the combination and arrangement set forth as 
hCOnstituting iroprovemenls in certain hydrnulic and pneumatic tm- 
' chines; ana secondly, (he combinations and arrangetneat of a high* 
pressure eogioe for such purposes. 



COPYING PRESSES. 

WiLUAM Henhy KE^rPTON, of Suuth-streef, Pertonville, gentle- 
man, for " ImproKmtvis in copying presses," — Granted March 23; 
Enrolled Sept. 23, IS47. 

This invention consists of a copying press so arranged that the act 
of shutting a lid or cover acting on a bed or surface is, by the resist- 
ance of a spring or springs, caused to produce the requisite pressure 
for copying letters or other documents, as shown in the annexed en- 
graving. Fig. 1 is a plan of the copying presn open, and Gg. 2 a sec* 

Fig. 1. 
. OL ^ 





f\g. 2. 

tion thereof, the Ud or cover being closed, a, the frame ; 6, the bed, 
constantly pushed upwards by a spring or springs, c, for giving the 
requisite elasticity between the bed b, and the lid or cover f- /, stops 
to prevent the bed or surface, b, rising too high. The letter or other 
document with dumped paper and other materials, as in other Bat 
copying presses, arc to be placed on the surface of tlie bed 6, and 
then the act of closing the lid e, will cause the bed 6, to be pressed 
downwards, and the lid it to be retained shut by a bolt g, for a short 
time, wheu the desired copyright will be obtained. 



OIL-CAKE PRESSER. 

Ja&tes Robson, of Dover, Kent, engineer, for **a nero and improved 
i»6tfvment to be used in expressing oil from regetable and otfier sub- 
stances, and in making oil'cake., ^c.'^— Granted April 15 ; Enrolled 
Oct. 15, 1847. 

When manufacturing oil-cake, it is usual to employ instruments 
made of horse-hair, called '• hairs," for enclosing the flannel bags con- 
taining the substance to be pressed ; but, in consequence of the horse- 
Imir fabric soon becoming cloggfd, the patentee substitutes an instru- 
ment constructed of metal, as shown in the annexed engravings. 
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Fig. 1 is the interior view, ami fig.2 the exterior of the instrument, 
in an open or extended state ; 6g. 3 a loogitudinul sccliun, sad ftg. 4 



FlR. S. 



Fig. i. 



a transverse section, of the instrument, a, (, are (wo metal plates or 
flaps, correspooiling to those hilhertn made of horse-haircloth; bat 
the shajie may be varied, c, is a leather hinge, conntfcting the two 
plates; and d, a handle. Along the sidrs of tiie platef<, and at the 
end of Ihe plate b a rim is formed, to prevent the material from 
being pre?sed beyond the edges of the plates. Across the inner side 
vf each plate, a series of ridgrs and depressiors site made, ia 
such a manner that when the instrument is closed, the ridges on th« 
plate a, will come opposite Ihe depressions in the phite b : and through 
the sunken portions of each pble :i serit s of bol«?s k, are formed* 
opening into grooves i, across tlie back of the phUes : these hol^« 
in<iy be oue-sixleenth of an inch in diamr-tf^r, and half nn inch apart ; 
but the patentee does not confine himself to these dimensions. The 
linseed or other matter to be pressed is prepared and placed between 
the plates, and pressed in the same way as when using ti like instru* 
meat made of hair. 



RAILWAY CHAIRS AND FASTENINGS. 

Charles May, of Jpswich, Suffolk, civil engineer, for "Jmprovf 
mtrits in railmay chairs, the famttnings to be used thtrtreilh, and if* 
trenath." — Granted March 27; Enrolled September 27, 1847. 

The first part of this invention consists of improvements in manu- 
faituring railway chairs. In performing this part of the invention the 
mould is formed in a similar manner to that described in Ransome 
and May's palent of Feb. 184 1, in which side plates of metal are u»e<t 
to form part of the mould and for guiding the core. This pnit of 
the invention consists of forming the cure for the interior of the jaw 
of a chair, with sand upon a metal interior, or core-bar, combined 
with the using of metal side-plates or surfaces as part of a mould, ami 
as !»upporls to the core. This part of Ihe invention also cuDsists of 
having a cross-bar attached to the flask, into which the tail-end of the 
core projects. And further, it consists of using metal cores for cast* 
ing the boles for ibe trenails or fastenings. 




n».i. 




Fig. 2. 

Fig. 1, shows a longitudinal section ; fig. 2, a plan of a flask, with s 
sand-mould representing a chair cast on to a core, the top side of th« 
mould being removed. To produce a clean or chill »aTf;»ce in certMtn 
p;irt» of the chair, the iron part of ihe core is left to come in contact 
with the melted metal, as is shown at a, fig. 1 ; the extent and porlioo 
of this clean or chill surface may be varied. To proiluce clean or 
chill holes for the trenails, the metal cores at &, 6| are used ; r, is ft 
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croBs-bar 6xed across tbe Saski so as to receive the tatl-end of the 
core in such manner a» In ensure its correct placin? and holding when 
in the sand-mould, which cross-bar wi!l be found advantageous (wlien 

»ting railway chairs) for holding the cure used, whelher employed 
^parately or in conjunction with the side-plates ahowa. 

Tbe second part of the iuveution consists in so arranging apparatus 
that a rammer, or rammers, worked by mechanical power, may be 
employed in ramming the sand into a core-box, so as to make suitable 
uores for casting railway chairs* 

The third improvement relates to combining a process for pre- 
serving the wood used for Tuteutngs of railway chairs and trenails 
with the process of cumpression, thjt fur preserving the wood being 
first performed, and then the compression: — Take the heavy oil 
of coal-tar, called creosoti-, and pass throngli it, in a close vessel, a 
stream of steam from a boiler capable of stiataining from 80 to 1001b. 
pressure ; the pieces of wood prepared for tlie treu.iils or wedges are 
placed in a vessel also of great strength, and the combined vapour of 
water and creosote allowed to act upon them for some time (half ;in 
hour to an hour); this combined vapour penetraJes llie wood efTectually, 
and when it is desirable to combine more of the creosote with the 
wood, it is subjected to the vapour of creosote only, without the va> 
poor of water. The pAtentee statesthat such modes of impregnating 
wood with preservative matter is not claimed by hiru, the same being 
old and well known. The process of compression is to be porfurmea 
(when the wood is dry) us described in tbe said former specification. 

The fourth improvement reUtesto the mdnufaclure of wood faaleD* 
ings used with rulway chnirs, and of wood trenails. In practice, such 
iasteoings as are described under the said former patent are liable to 
exposure (o moisture before inserting tb)>m, or applying them to the 
purpose fur which thev arc intended, and they thus frequently be* 
come swelled. And it lias been found ilesirable to retard this swell- 
ing process, wbioh the patentee accomplishes by covering with any 
repellant of water, as varnish or grease; but it is not intended that 
ibis shall permanently repe! moisture, as they are required to awull 
after driving. It has been fuund that a thin solution of common resin 
in oil of turpentine answers very well, which is used as a coaling to 
such fastenings as soon as they are made. 

LUBRICATOR FOR MACHINERY. 

JA.MES Carter, of Oldham, Lancaster, painter, for "an Improped 
/rti/rica/or."— Granted Dec. 14, i84tj; Enrolled Jane 14, 1847. [Re- 
ported in JVtietoH'a London JournaL'\ 

This improved lubricator is for lubricating shafts, bearings, axles, 
ai>d working surfaces of machinery generally, and is iuteuded to fur- 
nish a certain quantity of oil or other lubricating matter to the sur- 
faces at determinable intervals, which may be varied and regulated at 
pleasure. 

The annexed engravings show a lubricator as applied to a bearing, 
and are calculated to furnisli the oil or lubricating matter once in everv 
5,200 revolutions of the shaft. Pig. 1 is a side elevatioa of the ap- 




r\$. I. Pig. 3. 

paratus ; and fig. 2 a transverse section, a, is the shaft to be hibri- 
eated ; b, the journal carrying the same ; and c, the cap or top-plate 
of the bearing. To the top of the cap c, a box d, is attached ; to 
whicb is 6xed a bracket e, for carrying the shafts/, and g. Upon the 
■haft a, is keyed a worm h, which is cast in two pieces (for the con- 
veaieuce of fixing on the shaft), and fastened together with small 
screws. This worm actuates a worm-wheel i, of twenty teeth, keyed 
to one end of the shaft/, which, at its other end, carries a worm,/, in 
gear with a worm-wheel k, also of twenty teeth, keyed to the shaft ^, 
which also carries a worm /, for driving a worm-wheel m, having 
twenty-seven teeth. This wiieel m, is fixed at the upper end of a 
Lullow plug 71, which is ground true, aad revolves in the box d. To 



the top of this hollow plug n, is fixed the cup or vessel o, whicb con- 
tains the lubricating matter. Tbe plug n, is open at top and bottom, 
and has two openings,/? and q, one at each side ; it is ulso provided 
with a midfeather, extending above the opening/?, and below the 
opening q. As the plug n, revolves, the opening q, coming opposite 
to the screw r, allows the oil to fill tbe space between the plug and 
tbe end of the screw r. The revolution of the plug then brings the 
opening//, opposite the screw r, and allows the oil left in the space 
between the screw and plug to pass ihroogli the lower part of the 
plug ?j, on to the shaft a -, at the same time the opening q, comes op- 
posite to the screw 8, and tills the space between the mi uf the same 
and the plug n. Thus it will b? seen, tliat the quantity of oil left in 
the spaces at tbe ends of the screws r and », is iurniihed to the shaft 
a, twice in each revolution of the plug n; and as the wheel in has 
twenty-seven teeth, and tlie wheels j and k have each twenty teeth, 
then 20 X 20 X 27 = 10400 ; therefore, the oil is furnished twice in 
10,400 revolutions of tbe shaft a, or, as above stated, once in 5fi 
revolotions. It will of course be evident that the quantity of oil maj 
be regulated by means of the screws r and 8 ; ao't the intervals be- 
tween each supply may also be regulated by altering the relative 
proportions of tb>,' gearing. It will also be evid«^nt, that the same 
arrangements of mechanism may be applied, with a slight variation, 
to lubricating flit surfaces, such as subi^tituting a ratchet-wheel and. 
click, or other suitable contrivance, fur the worm h. 

Tbe patentee claims the construction and arrangement of mechanism' 
consisting of the box d, and plug n, as shown in the drawing, and 
above described, when applied to the purpose of lubricating; without 
confining himself to tbe particular mode uf actuating the a«me, or to 
the exact proportions or dtmeusious of dilFerent parts of tbe s^me. 



REVZE^WS. 



^ Catechism of the Sleatn-Eitgine, illiKtratiK of the scienlt/c 
priiiciplea upon rvhich itt operation depends, and the practical dttaiU o/ 
it» atfucture, in itt appUcaliom to mtne», milla, tleam navigation, and 
railfBay», mth varioM auggeations of improvement. By John BuoaN£» 
C.E:. London : Williacis, 1847. 12mo. pp. 276. 

Mr. Bourne is already known as the editor of a quarto treatise 
the steam-engine, published in parts, and bearing the name of tl 
"Artitao Club." The present work lias much the same merits 
and defects as its predecessor — it displays, on the one hand, the same 
diligence and care in collecting important fjcts and original experi- 
mental iaformatioa; on the other, it displays the same waut of c ire 
and ditigeoce in arranging these valuable material. This "cate- 
chism" is not, as far as we have been able to discern, arranged on 
any definite plan, and the order of tlie various topics has apparentljr 
been left to chance. This, however, is not a very great disadvantage 
in a work dealing principally with facts, und not professing the cha- 
racter of a systematic exposition of tbe general theory of the steam- 
engine. The scientific principtea are, tor the most part, tolerably 
accurate, but they are scattered up and down the book^not connected! 
by a logicjl chain of reasoniug, of which every single link is necessary 
for thft continuity of the wlioie. It may even be doubted whether 
the construction of such a chain be yet possible — whether we yet 
possess body of facts respecting tbe operation of tbe ateam-enginei 
suflioieotly copious and precise to permit their reduction to one' 
general code ot laws. Mr. Bourne bas nut attempted here this peril- 
ous enterprise, but has accomplished a task less ambitious, but far 
more useful — that of coUecliag in a compendious form a great number; 
of experimental observatioui, practical details, and dimensions and 
minutis of the coustructiun and m,inagement uf engines of various 
kinds. This praclical information will render his book one of real 
and direct utility to a largo class of our rcuders. 

ijome, however, of the doctrines laid dowu by our author require 
elucidation ; tbe following is one uf them : — 

" Q.— By what consideratioDS is the momentum proper for the fly-wheel 
of an engine delermiued I 

".4.— By a refereoce to the power produced every half stroke of the 
engine, joined to Ibe consideration of wbut rclalion iho energy of tbe fly-, 
wheel rim must bare thereto, to keep the irreguiarilies of motion withmt 
the limiu which are admissibk. It is fouud m practice, that when the 
power resident in the fly-wheel rim, wbeu tbe engine moves at its average 
speed, is from two-and-a-half to four times greater liiaa the power generated 
by the cuginu iu one balf-struke — Ikie rarnttiua deiieoding on tbe momea- 
tum inbereut in the macbiuery tbe engine has to drive and the equabiliiy 
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of motion required-^tbe cogine will work with auffictent regularity for all 
erdioary purposes." 

The Inst paragraph is rendered nrabigaous ]\y the Tngu« use of the 
word "power." The " power resident in the fly-wheel," wm proaume 
to mean its vis vica, or ki;is9 multiplied by the square of its velocity 
—in fact, there can be no other measure of the foaer of a fly-wheeU 
The " power gen<»ratp<l by the engine in one h-ilf-slroke," probably 
signififs "work done," or the pressure on the. piston multiplied by 
the distiince through which it acts. This "work done" is always 
equivalent to a determinate amount of ris viva ; that i«, if it acted on 
A body or bodies subject to no prejudiciiil resistances, would produce 
• certnJD citlculable velocity, such that the via viva would be the 
vnme, whether the mass acted on were small or great. Coosecj^uentlvr 
Mr. Bourne's rule may be stated thus: — wh^n the engine i» in its 
normal state of working, the vi» viva of the fly-wheel must be two- 
«nd-n-hiilf to four timi-s greater than the r/> rira which the engine 
would produce during a hidf-slroke. For example, if th«» mass of 
the fly-wheel fsupposed to be collected nt its ririi) were M, and V 
the linear velocity with which it generally moved, M V* wonlil h<» its 
actual vtfi viva. Suppose that if ine engine could net on the fly-wheel 
exduiivilij for a half>stroke, the velocity generated would be r; the 
corresponding hypothetical vit vita would be Mo'; and adopting the 
highest of Mr. Bourne's ratios, we should have 

4 M V» = M c*, or 2 V = P, 

which wonld reduce th« rule to a »impl**r form, as follows : — the 
mass of the fly-wheel must be so chosen, that the velocity whicli the 
engine rvottld produce in it by acting on it exclusively for half a stroke 
nidy be lialf its actual velocity when the eogine is in its ordinary 
stiite of working. 

We have endeavoured to develops the rule in the above manner* 
not from its intrinsic value, but merely to illustrate the extreme im- 
portanc*! of adhering, in all mech.inical disfjuisitions, to measures of 
force about which there ctnnot be any pos!«ible uml>i{Tuity. The use 
of vague phrases to indicate the various eflTi'ct of lurces is the true 
cause of the diflSculty of the subject, if a precise, syiiprnalic nomen- 
claturo were universally understood and adopted, t\»ic. would be far 
fewer of the idle discussions of principh-s with which we and our 
cootetnporaries are bored, and f.ir less inont^y would be apeot in 
securing by pateut the exclusive right of effecting impossibilities. 

With resjject, howevi-r, to the intrinsic value of the above rule 
respecting the fly-wheel, it is to be observed that it can only apply to 
engines performing a particular cIjss of duties. The duties m.iy task 
the engine in such an equable and uniform manner, that no fly-wheel 
need be required. Or, again, the resistances may be capable of such 
great fluctuations, that a fly-wheel of enormous dimensions may b^ 
required. The variaiion of resi^lancea is nut taken into account ta 
Mrt Bourne's rule. A fly-wheel is a kind of bank in which force is 
treasured up in times of abundance, to be redistributed in times of 
scarcity. The greater the superabundance at one period, and de- 
ficiency at another, the greater must be the capacity of the bank. 

Another doctrine adopted in this treatise, and which seems liable 
to lead to erroneous conclusions, is the following: — 

" Setting aside lose from friction, and supposing the vacuum to be a per- 
fect ooe, there would be no bcDefit arising from the use of steam of a bi^h 
preasure in coudeosing engines, fur the same weight of steam used! without 
espaosioD, or wiib tlie same measure of expani^iun, would produce at 
every pressare the same amount of mechanical power. A piaton, with a 
ftqnare foot of area, and a stroke of three feet with a pressure of oae at- 
luospbere, would obviously lift the same weight through Ihe same distance, 
as a cyliailer with half a square fmit of area, a slnike of three feet, and a 
pressure of two atmospheres. In tbo one case, we have three cubic fret of 
Bteara of the pressure of ooe atmosphere, and io the other case 1^ cubic fec^t 
of tiie pressure of two atoioiipberes* But there is the same weight of 
Bteam, or the same quantity of heat and water in it, in both cases, so that 
it appears a given weight of steam would, under such circumataoces, pro- 
duce a definite amount of power, withoai reference to the ptessore/' 

This reasoning seems to overlook the gain of mechanical effect re- 
sulting from toe employmi-tit of very high-pressure steam used with 
a great degree of expansion. Theorelically, the higher the sloain- 
pressuro, the greater will (by working expansively) bi^ the power 
obtained from a given quantity of fuel, it may be assumed that a 
pound of coke or coal will evaporate the same quantity of water at 
any pressure. The steam produced, therefore, will, while acting .it 
full pressure, or onexpimsively, eflect the same amount of work io 
both cases. But when the steam is cut off and expauded, more woik 
will be got out of the high-pressure steam than the low-pressure j for 
the former may be expanded to a greater degree than the latter, be- 
fore it become so weakened as to be incapable of further useful effect. 
The use of high-pressure steam is not so indifferent a matter as the 
above quotatioa aeevaa to suggest. Setting aside the question of 



safety, the higher the preuure of the steam the greater will bs the 
economy of fuel, supposing the expansion always carried to that point 
where the steam ceases to act beneficially. A mistake on this point 
seems to have led Mr. Bourne to say further on, that " t)ie an perior 
economy of the Cornish boiler is not derived from any pecuhurity of 
form and arrangement, but from the immense extension of heating 
surface," 

In treating of the resistance to the motion of railway tr.iins, Mr* 
Bourne falls into thi" common error of assuming that the rapid increase 
of resistance resulting from the increase of velocity is due to th« 
action of the nir. Tins resii^ance is only one item in the calculation, 
and is often (we are incUned to think) a very small one. The deflec- 
tion and vibration of the rails, concussions at their joints, strains from 
Ibe wheels or axles being slightly twisted, and (he ihuusaod-and-oiM 
jolt«, jirs, rutllings, and vibrations inseparable from rapid inotloD 
absorb the greater part of the power required at high velocities. 

In ulhidiog to ooe or two deficiencies in the present treatise, w« 
would by no means have it inferred that they are samples of tb9 
whole book. On the coatrary, the information conveyed seems gene- 
rally very trustworthy, and it has the advantage of being communi- 
eated in an intelligent manner. Had we space to dilate on ttie chief 
merits of this work, we might have chosen numerous texts for the 
purpose — among others, the excellent account of the present state of 
knowledge respecting the performance of marine screw-propellers, 
and the clear descriptions given of various details of the mechauisia 
of locomotive engines. 



^ Hintory of the .Architecture of the Abbey Church of Si. Alban, 
mith enpecml Reference to (he Norman Structure. By J. C BucKLsa 
and C. A. Buckler. London : Longmans, 1847. 

We had hoped to hive had more «pace for our notice of the valuable 
work of Messrs. Buckler, but we 6iid that with the close of our volume, 
we have too many subjects claiming our attention, and yet we do nol 
like to delay what is an act of justice towards the authors. We can- 
not but feel that the design of the work, that of giving a complete 
Ht^riiiunt of the Norman architecture of the Abbey at St. Albau's, is 
highly praiseworthy, and is carried out in a conscientious spirit of 
labour. The bistorv of Matthew Paris has been particularly valuable 
to the authors, and they have made very good use of it, the old 
monkish annalist havinj» shown an earnest dfsire to commemorate 
everything of interest in connexion with the building and its abbots. 
He lived, loo, at a time when the mo^t important works were carried 
on for its adornment, and we can hardly help wishing he had given 
1*9 still more informa»iou a* to details, though reallv we owe him, M 
it is, a large debt for wh it he has so copiously recorded. 

By a careful collation of such records with the present building, 
Messrs. Buckler have been able to reproduce the old Norman struc- 
ture, and to give us a lively picture of such a building in its pristine 
and palmy slate. This makes the work, wh^it naturalists would call 
a monograph — a welt described account of a fine specimen, and it 
therefore very useful to practical men, who have occasion to study or 
apply the Norman style. 

The Norman abbey church is one of the first diss as to si«e, for il» 
length from east to west was 440 feet, fotming a long Litin croa4, and 
having a transejil of 1 70 feet in length, and a lofty lantern tower in 
the choir. The long nave of thirteen bay* may b-j considered one of 
the grandest parts ol the structure, though perhaps the breadth was too 
small for the vast length. The authors remark that particular regard 
seems to have been paid to laying out the plan of the church, ajid 
fixing the positions of the piers. Measurement has proved the ex- 
treme accuracy of this part of the work. There is not, however, sueb 
eomforoiity in the superlicies of the walls aud pilasters, and their re- 
treating members, though the appearance of the building generally is 
correct. When we consider ttie imperfect urgaoizatiua u( labour and 
machinery in those days, the merit is very great. 

The maleri lis employed being chiefly from th«* remains of the Ro- 
man city of VeruUtnium, give a peculiar character to the building, 
and the more particularly as the wai»t of !>tone in the ueighbourbuod 
ted to the use of cement as a covering in »ume places. Where this 
has been stripped off, the appearance of the building is much injured t 
but it has enabled M<'s<rs. Buckler to give ma^.y inlefesling driiwiogs 
illustrative of the details of construction. 

It is noticed tlint the upright line of the w.lls is preserved through- 
out their height, which measures G8 feet 3 inches from the origuui 
pavement in the nave. There is, however, a deviation in the exterior 
of the lantern tower, which has pyramidal side.s up t<> the belfry stage, 
al»ove which they ate perpeitdictilar, while the coalignatioo is w- 
raigned as being abrupt, and not altogether pleasing. 
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One peculiarity pointed out is that the remaining abutment piers 
OD the exterior of the upper wall of the south aisle take their places 
beyond the lines of those below, and are baaed on the brick vaulting 
nith perfect security. The reason of this is not esplaiaed, nor is it 
obvious. 

Messrs. Buckler have observed that many of the smaller arches in 
the building are irregularly curved, and indeed distorted. Titia is 
sot uncommon in Norman buildings of elaborate design and costly 
material, iiod is supposed to arise in some cases from the arches being 
lurced over the openings without tbe help of wooden centrings, or 
'With rough frames. 

Id this church the system is fully seen which was adopted by tbe 
Norman architects of building walls across all the openings, so as to 
tie the whole of the work together for greater security. The extent 
of this underground work as discovered by Messrs. Buckler witbia 
the eastern aisle is said to be truly astonishing. The system was 
sometimes imitated by the architects who made uddiiions to the 
building. 

Of the columns of the nave it is remarked that there is far less 
bulk and appearance of casing tban in those of Winchester cathedral, 
as greater dependence could be placed upon tbe strength of the brick' 
trork core, than upon that of ruhble-work. 

Tbe west front wiis 155 feet in its extreme breadth, being flanked 
by two lofty towers, measuring 40 feet in the square on the outside, 
ftcid being planted on miissive stone and brick foundations. 

With an opinion of the authors, iu reference to another subject, we 
cannot but concur. Tbey observe that in Herefordshire, the greater 
aumber of church towers are characterised by slender spires, con- 
structed of timber and covered with lead. Tbey regret that these 
•bould ever be removed, as they so often are for the value of the lead. 
Though the spires may be less ancient than the towers, their age is 
still great^ and their destruction cannot but be considered on act of 
barbarisoi. 

In conclusion, we cordially recommend this work to the libraries of 
our readers, to whom its moderate siie and price offer an additional 
inducement. 



Jin Ecmy Introduction to Railioay Mitwuration, By E. V. GabJ)* 
NEB,C.E. London: Weale, 1847. 

The idea of this book is a good one, and, once conceived, it was 
easy for Mr. Gardner to carry it ool ; while as a special work, it is 
likely to pay well. It consists chiefly of working plans and forma from 
the Brighton Railway, the South Western, tbe Farnhum and Alton, 
Svston ttnd Peterborough, and Salisbury Branch Extension Raul ways. 
The book is therefore practical enough, and, by having a number of 
ruled pages, can be studied and worked up at the same time. 

Among the illustrations are a apeciiicationj small barrel culvert s, 
large culverts with wing walls, opeoculverts, bridge, occupation road, 
occupation bridge, skew bridge, viaduct, timber viaduct, another with 
iron tension- rods, &c. There are likewise plans and sections wi th 
curves set out, olT-sets for unsuiling, outside fencing, and ditches, &c. 
Mr. Gardner says enough about tuanelling to eaable the student to 
understand the mode of mensuration^ and how to set off the ranging 
line from above to below. FuU directions are given as to tbe measure- 
inent of cuttings and embankments. 

Mr. Gardner recommends that tbe number of parts measured should 
always be placed first, to prevent error of quantity, such as occurred a 
few years since in the erection of a new church a few miles from 
London, where the gallery was measured and not twiced, thus leaving 
one gallery wholly out of the quantities, which could hardly have hap- 
peded bad the No. 2 been placed first. Id all cases, even in cubing 
tbe dimensions given for practice, Mr. Gardner urges that every 
dimension should oe checked, to prevent error ; and before begionin g 
to measuret to well study and understand the plan. 

We think the work will be found useful by tbe parties for whom it 
is designed. 



nitk exerciiea and examples ; the prooh of the rule» in loganthma and 
trigonometry, and the conilrttctton_ of logarithmic tablet. By H. W. 
~^ London: Loogmans, IBiJ, 



than principles— whose occupations render it necessary for thjm to 
obtain arithtnetical results, by processes of which they are unwilling 
or unable to comprehend the logical accuracy. We do not much 
admire the learning-made-easy system; it misses all the advantages 
of mental discipline, and fosters mere superficial attaincnciits. The 
knowledge-doctors are the professed apologists and coadjutors of 
shallow- headed students ;^tueir very trade is to coat ignorance with 
a varnish. However, there are certain cases in which it is absolutely 
necessary to set people in the way of working problems without 
understanding the principles of them; for instance, it would appear, 
from the work before us, that this necessity exists at the Royal Naval 
College. 

Tbe rules are concisely and clearly expressed, and are accompanied 
by numerous examples fully worked out* 

Elements of Geometry. By J. D. London : Longmans, 1847. 

What the object of this pamphlet may be we cannot make out. Tbe 
author introduces new and complex processes, without any preface; 
and he gives new definitions, which are no more definite than the old 
ones, and much less philosophical. 



Plane and Spherical Trigonometry. Part I. containing ruleSf 
examplet, and problems. Part II. containing the principal formulcet 

oofsoj ' 

.. V H 

JSANS, F.H.A.S., Royal Naval College. 
2 Tols. pp. 124 each. 12mo. 

The first of these little volumes contains a collection of rules fo r 
applying logarithms to geometry, navigation, &c. The second volume 
gives separately tbe df^raonslrations of the rules. This separation 
nay be useful to those who are required to deal rather with results 



GEOLOGICAL LBCTURES, 

By Professor Avstxo. DeUvered at King's College. London — Seasion, 1847. 

Geatagicat Cowrideratioiu affecting Agricviture. 

After soraft prefatory observationi, Profesior Anstkd proceeded to ex- 
plain the poiMs in which the prictice of agriculture wss siTected by geologi- 
cal considerations and knowledge. They were two in number — first, that 
which related to maferialt, Xokiag one of the diviiions of the subject mentioned 
in the preceding lectures r under thii head they would have to consider the 
nature, use, and way of modifying those materials. Secondly, considering 
the earth as the baais of operations, they would have to oinerre how 
agriculture was affected by the arrangement of materials ; and how, by 
certain laws, affecting the structure of the earth, tbe «oiI might be rendered 
more fertile, by supplying water where needed, or by removing it by drain- 
age when the land w» flooded. Certain mineral substances were necessary 
for the growth of plants ; and hence, if they took any of the vegetable sub- 
stances in common use by matt, and exposed them to a high degree of heat— 
timi getting rid of the carbon, oxygen, nitrogen, hydrogen, and some other 
elements of the plant — there always remained a residuum of ashes, which 
contained the mineral substances necessary in the growth of (he plant con- 
sumed. If, for instance, they took any of the cereals, such as wheat, and 
bornt its straw, ear, and corn, they would find in the ashes which were left 
a considerable portion of silica; and in other plants there would be certain 
quantities of potash, soda, lime, and magnesia, not unfrequeatiy a little iron, 
and sometimes, hut not often, phosphorus. All these, then, were materials 
necessary for the growth of planti, and it was useful to know whether any 
particular spot where these plants were intended to grow, possessed the ma- 
terials necessary for their health and sustenance. A knowledge of the 
" chemical composition" of soils was, therefore, highly important, as some of 
the above substances, occurring in certain proportions of the soil, might be 
noxious, and even poisonous, to some plants ; while to others they might be 
indispensable. There wu, in fact, no universal poison. It was also neces- 
sary to know something of the " condition" in which these constituents were 
present in the soil. Supposing, for instance, there were potash, soda, and 
phosphorus, it was well to know whether these materials possessed a greater 
affinity for the substances with which they were already combined than the 
plant was able to overcome, as, in that case, they would not benefit it; or, 
if those materials or constituents were free, whether they were so much 
separated as to render them not only useless, hut noxious and mischievous. 
It was also exceedingly useful to know the "mechanical condition" of the 
Bod. Plants throw out roots and rootlets, not only to imbibe nourishment 
from the soil, but to forma wide-spread basis to support the upward growth 
of the stems, and to enable them to expose ibemselves to the weather, or to 
connect ihemselves with other plants, according to their peculiar habits. In 
all cases, it would be useful so know whether the surface of the soil was 
likely to atford this mechanical support. 

In considering the nature of the soil, with reference to plants, it was ne- 
cessary to do so partly in respect to its composition, and partly as to its de- 
rivation. They had nothing to do, as geologists, with the organic substaaoe 
contained in the soil, which consisted chiefly of carbon in the state called 
humus — that belonged to the agricultural chemist, rather than to the geolo- 
gist ; but it was necessary that tbe latter should know what were the mineral 
ingredients of which the soil was made up, and how far they were capable 
of adapting themselves to its organic portions. Tbey had nothing to do 
with the organic portion of the soil itself, but they bad a great deal to do 
with its relations to the inorganic, or earthy, constituents. The three prin- 
cipal ingredients of all soils were silica, alumina, and lime, which mostly 
existed in tbe three conditions of sands, clays, and hmestooes. There wer« 
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tltoverv imporiimt mixttirM, l^nown M lokmt and maH* — the former being 
adtauitiiret of day tml land, and the Uttdr of clay and limestonp. With re- 
gafd to the nrict point, all loili were derivnt from tb« tubaoil, and the mode 
of 'derivation wai a matter to which ho drew particular atteotian. They 
were derived by the chemical drcompo&ition and mechanical diiintegrratiort 
oftocki; for tht toil wai connected with and derircd from the rock always, 
either directly or indirectly. [The lecturer here referred to leveral dia- 
grana, on wbicli irere depicted the soili, u they appeared in the courio of 
derivation from the fumiampntal rock.] In these coses the derivation yiu 
direct ; but, in others, when the nuterial was brought from a great ilistancr, 
it was indirect. It «as not, for initancc, difficult to divine the way in which 
the weather acted on th<; Mirfurc, or to understand how fragments of rock 
might be removed great distances, and deposited many miles from their 
ortginat bedt. Every year vast quantiti<>s of material were deposited in the 
Atlantic, brought by icebergs from the Polar regions, and the materials for 
future soils were thus obtained indirectly ; what they bad most to do with 
was, however, obtained directly^ asalmoit all soils in England, except gravel, 
were obtained directly. Soils varied in thicknetj, from a few inches to 100 
<^tl„ or 200 feet ; but, ordinarily, were from a few inches to 3, 4, or 5 feet 
in d«>ptl). The subsoil also varied a good deal in depth, which depended 
veiy much upon local circuoiataooea. Tlia lecturer then referred to tb« dia- 
gram of a road section near Penrhyn. Tbc foundation was a^ate^rock, and 
over that was a kind of rubble, into which the rock was decomposed. Rub- 
ble was a geueral term used to describe any rough diiinlegrated mixture of 
rock, or broken fragments, with sand ; and from the rubble was <trrived the 
aobsotl, and from that the soil on the surface. In another tection, of which 
a diagram was exhibited, th>.> slate at its usual depth lay in the ordinary 
direction; but, near the surface, it was " bent over." On this the lecturer 
remaiked, that it was impossible ever to determine the true dip of beds close 
Iq tl)e surface, as it was a common thing to find it altered at the surface — 
broken, in fact, as if by aome meehanioal furee, and often inclined at a con- 
■idcTAble aagle to tbc undei lying bed. This often helped in the formation 
of soils ; for the broken portions became mixed with sand and silt, and formed 
mbble, from whence the soil wa» direutly derived. In the diagram alluded 
t0| the next bed to the rubble waa a loamy clay, which contained aUont 50 
per C£nt. of sand. This, however, was not silica, and though it put on the 
shape of cUy, neither was it pure alumina ; but a silicate of alumina, mixed 
wiiksand. CUy generally contained a good quantity of free sand, and when 
mixed with about 50 per ceut. nf that substance, became loamy c<ay. In 
that siate it was better fitted for agricultural purposes, though it still re> 
quired rnorc carbooiicd matter to make it into soil. In the diagram, there 
waa about 2 feet of this loamy clay, which was called the subsoil, aad above 
thai the true soil, which, in this case, was of a loauiy nature, and contained 
a rather large quantity of tand. Here, then, was the soil and subsoil diicctly 
dexivetl from the rock. The lecturer also further illustrated this point by 
other diagrams, in which granite was the base from which the rubble was 
formed. 

Soils varied much in value ncoording to their different depths, and the 
textures of their materials. ^Vhen the depth was small they were liable tn 
be carried away, or to be soon exhausted by the growth of vcgctablei on it ; 
and then those particular ingredients, on which the vegetables subsisted, 
were required to be replaced, or a further decomposition of soil, at a more 
rapid rate than ordinary, became necessary. The application of other sub- 
tances from a distance was thus sometimes necessary ; but, for this, some 
dteniical. as well as geological, knowledge waa indispensable, or mure harm 
than good might be done. The texture of soils differed very much. Some 
were exceedingly dense and heavy, and would not be easily washed away or 
di«]ilaoed ; but, though permanent, they were often very difficult to be 
managed, particularly when they were so dense as scarcely to allow the roots 
ot plants to penetrate. Others, again, were so imperfectly made up, and so 
large and coarse, as almost to preclude the use of the ordinary instruments 
oLtlllagc. Some soils contained a great deal of clay, and were so tenacious, 
as.scarcelf tu allow the plough, or even the spade, to act upon them. Tbeae 
were ixccedingly unmanageable, for though it might be thought that a large 
adiuixture of sand would Ies«CQ this adhesiveneas, it was generally found 
that Ike sand, after a lime, formed hard masses, and was apt to collect the 
cUy iritii lumps, instead of making it more loose. Some soils possessed a 
large alisorbent power; while others would allow water to pass through them 
▼(r)>' readily. Ln soils of ti^e latter kind valuable manures were anon washed 
tUrough them, without producing much effect. In thcie cases, a remedy 
might be found in the practical application of geological knowledge, as, fur 
instapc«, liming the land, by putting on unburnt limestone iu small lumps, 
instead of slacked limp, and trusting to the klow decomposition of the lime* 
stone by exposure to the weather. There were many other circumstances of 
a similar nature, such as the capillary power* of tbc soil, or its aptitude to 
crack and form great yawning chasms in limes of drought ; the relations of 
Wt «uil with regard to heat, us its soou becoming hot like sand, or remain- 
ipg ojo], or Iransmiiting heat slowly, like day* These points depended 
almuit us much on the substance that was below it, ai on the texture of the 
suii iticlf. 

The lecturer then proceeded to describe the soils derived from the various 
geolugtc^ formations in diflfereot parts of England, The districts, which 
t>iy-' ■ ■ Tv ihc igneoua rocks, were the weslero part* of Curuwall, some 
PO' >rs, and ihe greater part of Scotland, in all of which existed 

jfott. u ....... .41 condttiuns, to be considered in reference to agriculture. In 

COiDp"sitian these rocks were chiefly granitic, or, as it was called, porphyri. 



tic : md they were made up of the eryataT imbedded itt a kind of pntA UA 
generally of crystals of felspar and mica, in a baa* of qnarts. fttm wek» 
existed in very «nfferent conditions, dependant principally np on tha |»»» 
voJence of the different ingredients, and their different daoOBipnmliUity. 
First, tbey bad the quartz, often in compact masies, and so hard, (hat it waa 
cxc*- > 'icolt to break. Where this mineral was in larj* raaail% aad 

not: iiid, it presented a most unfavourable oondition forAgrMv 

ture, Biid iii.it. d was almost hopeless, as it waa next to imposuble ta |^ U. 
ditintegraied by any natural exposure. When mixed with feUpai. tiowevtr, 
the case was different, for that mineral contained substances of the greatest 
importance in the composition of plants. When the felspar in graaite dc> 
composed readily on exposure, it often formed a very valuable soiT. Mull 
of the best soil in Cornwall w« in this condition, particularly that oo tile 
lower hills, which, being moat exposed to the operation of the wealber. cob- 
tained the greatest quau'ity of granite in a decomposed state. They w0«l(f 
always find that the mosl fertile granite contained a good deal of decoopw- 
ing felspar. On the condition of tbe mica also might depend miirh of tll» 
dtsintcgrebitily of the granite. 

The next rock, be would consider, was gneiss, which contained th«MMk 
rials of fjtxwin in a mechanical condition. These would also form a fertile 
soil: but they might safelv conclude, if it were hard and rorapeot, that • 
good soil would not be likely to be fonned. In the Highlands of SootUnd 
there was a vast quantity of gneiss and mica slate, and there tbe oouittry 
was uniformly barren on the hills, though there were spots which bad beta 
made productive. The whale district, however, might be described at bar- 
ren, alfording support to little vegetable produce besides heather. 

Another class of igneous rocks were those which were forced up from oo- 
nealh others, and were called intrusive rocks. Of this kind were the h«*jjj« 
in Ireland, and the enormous masses of India, where there were 200,0W 
aquare miles covered with scarcely anything else. These rocks were nothiBj 
more than leva, or melted rOck, poured out upon the surface; they werr 
readily decomposable, and among the most useful and importint iogrettott' 
of soil they were nnt tbe least Teluable. Prom theae rocks were obtMHi 
rich and fertile soiln, bb waa exemplified by the districts in wbtoh ladiaa 
cotton was grown. These rocks, which in England were often called litp> 
pcan, and which were probably poured out millions of yean ago, «civca|^ 
ble of being mixfld with the soil in their neighbourhood. T»»ey aoBtaMr 
many of the materials most .'fiHuired by vegetables. Clay.jtate waa whai 
was called a metaraorphic rock.anuS:". when in its simple and most charae- 
teristic form, too little mixed with sanri* eiNl contained too few of the male, 
rials required hv plants to be a valuable siibsiilQ<^e for soiU 11 conlaioafl, 
however. a laire iron, and eoraetiraea a Utile sods, afii'.o'her hUe ingrertie*^ 
but not in such a state ai would readily mix with carbll"' *"•* '"'' gM«0«» 
products necessary for plauts. 

Besides these, there were the oldest tocks, or Silurian 
formed in Wales, twisted and contorted in every possible w«y, 
portions of these rocks were eminently siliceous, with a very small 
of alumina, carbon, and limestone, and a little pota«b and aod«t Olbar' 
of the Silurian rocks bad a great admixture of ehalea, with nodules of 
stone and large lentionlar maeaes, distinctly traceable to local causes, 
rocks could be made fertile by eaj»ful.tdraix4nres. 

The Silurian rocks were aocBBldetb by two other fomations. The firat oi 
these was tbe old red sandatOMt frilich was found in Scotland, and in cor. 
responding >>eds in Herefordshire. This, when unmixed, was a very barren 
rock, and oftentimes formed hills perfectly naked. Asiiated, however, with 
the calcareous lumps called corn stones, it formed sometimes a rich corn 
lead. It was also well adapted for the growth of fruit trees ; and produced 
the apples and pears from which the famous cider and perry of Hereford- 
shire was made. Devonshire, which was also noted for cider, poaiessed the 
same kind of soil, though of a dilTerent geological period. 

Tbe Devonian rocks, containing a large quantity of silicions matter and 
achists, which prevailed in Cornwall and the north-eastern parts of Devoa- 
shire, were also capable of being mixed with other tttbatancet, and rendered 
fertile. Tfaeee corresponded in age with the old red tondstone, but differed 
in mechanical condition. 

Next to these succeeded the carboniferoue rotdia, of wUidr tbere «ef« 
three diatinct divisions. Firsts the carboniferous limestone, generally core» 
pact in form, very bard, very little weather-worn, not easily disintegrated, 
and not easily decomposed if not disintegrated, eo^""-' ".nvtu ai.:, u Toiy 
thin soil, and well adapted for the purpose of tla* 

w hich preferred a duae fine grass. Rich soils wer ad- 

mixture with rocks of this kind. Next, there was the imllstoue gut, uot to 
coarse a conglomerate as the old red sandstone, and commonly l>rtt<'i s'^apted 
by mechanical condition for oprictiUtiral purpoM's ; but <'. '-^ a 

rich soil, though covering a wide extent of country. A < ^ ire 

the coal measurr ' ' lithe vegetV"- - '- in.-: wes 

of far greater i I an the a;;! ill. The 

third clait of c< rocks w«r .... . .id oontfml 

counties, and ir. . >, 
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aadcnible qaanliiy of red marl, conuiaing a large ptoporlion of calcvtous 
«iui »f ilUceoiu oaatter, and thi», frbeu brought to Ibe tarface, made a uioal 
4S0elleQt aoil. The licb grazing Unda of Devonthire and Cbealiirc, and 
otb«r parta of Eagland, were conUUuted of thti kind of soil. It was alao 
.naJMgeable from il4 ready dxaioage, and valuabb: from Ibe aalt obuioed 
it. 
Tke next aubitance wa« Uas« aud tben tbe wbole aerie* of oolite*. lias 
of thick bed* of argillaccooi mailer, which wai more extentiTcly 
lo plains and valleyt. It fotmed a very \aliMLIe aoil, and might be 
ced througliout Englanid. Lias contaiiied a good deal of calcareous tnbt- 
teK, Bwl waa sot Car removed from the new red sandatone on the one tide, 
«ad «)ie lower aaitdt of the oolites on the other. The oolite* were a lai^e 
whiah anpplieil in their lower portions a great quantity of buiUiug 
quarried in the neighbonrhood of Uatb, near Oxford, at Ketton, in 
MoMlMaptwuliire, and elicwhcre. These rocks were often overlaid by beds 
4tf ilsjr>*f-c9Mid*ratjLe thlcknet*. ai in the fens uf Lincolnihir« and Cam- 
%rt^HhlK ; vwi in tlicir uppar poiiion the oulitu^ «gairi conlaiiied a qtmi- 
miy 4lti«d anl valuable building stonet, u in Portland isUnd. 

LaMty, there ware the crctaeeous rocks, which included the dark red aands 
of Dedfor J«hire, and tbe broad and extenshrc down* of Sunex and Wiltshire, 
vnd eiiktended through England to Yorkshire. 

Gt^hgical Seiinee applitd lo Ike fixture of SoxU, vmi fo Draimmt 
/or AgitcuUural Purpo.^es. 
Professor AnsT£D prefaced bsa remarks, upon the above^meiilioiiad 
highly iolerestlng topics, by some observalioos upon the forniatiua of soils 
from cerlaio rocks, which, io his previous lecture, be had but ju»l glanced 
at; and, first, as to the cratacaoaa, or obalk fi»nuation, >vhicb exipoded 
from the western coast of Englaod, (omraenciDi; near Portland Island, in 
Dorsetshirp, and riiDniiig in a north-east direction, through BuckiDgbam- 
abiraWMlAadfcjrtlakira, to tkeaaataod 8onUi-e««tem aborw. The chalk 
formalioa was divided into twu kinds ; the must important of wLicb, io 
•ome respects, was that koown as tlic lower creeo sand series. This sand, 
In Bedfordshire, and aome other places, was of u very dark red colour, 
ftbioh, by ilaeif, waa liuble to be very bnireti; but, when mixed wilh 
4)lMytil ni«de a very rich soil, particalarjy if Die cluy coniaiiicd a proper* 
4toa of Uavcfetonc. The lower green saod was i;«ii( rally underlaid by the 
Kiainierid(;e clay, covered up wiib the Kaull^ which, in C-ambrid^eshire 
and ehKwbere, furised aalill clay. In either case, tbe roaler)als would 
t— g oitiaig with tbe greva sasd, and geaaraliy produced rich and produc- 
tive aoii*— Ibt* fomuuioii waa, tlierefore valuable. The appcr cretaceous 
tWda oontakicd carboaale of lime io too pure a state lo faroiah of itself it 
.gbod agricultural sod. lo this way, the thalk could not be considered as 
.AS»rdJog of it&iili a rich aoil ; but rather one which was capable of heio^ 
mude ao. It waa, however, valuable as a grazing aoil for sheep, pruductog 
a abort tine gMM; but Ibe quantity of aurface required for tbe support uf 
aaamll number of aaimals diniiDished its raluo in tbia respect very con- 
aide rubly. 

He oeit re£rrred lo the tertiary beds, which, in England, embraced ouly 
laaonparativaiy small scries. The London clay formed the great madaof 
41m tertiary daposils : it was found priacipally in the neighbourhood of the 
duaKSt aad in Haoipahire. The Londtin clay waa generally underlaid 
<by-« more plaalic clay, and covered wilh aand. This was pariiculai ly the 
«aae at (la^hai Uaalh, in ml lar^ tract of coantry naar M'oking, lravcra*d 
by the South B aala m lia>U\ay ; and tboae who had travelled upon that 
-Itec would liave raaarked ihai it paased fW tbe neat yart tbroagih a |ioor 
«Bd aoBMwbat sterile country ; tbougb, vahere the uiay was anixed with 
|>ebUM aad aaad, it was capable uf baeoaiog looa^r in iia texture, aad of 
4aiaK made a more available sod, aad, indeed, a Valuable one, by BMaas of 
41 gnat deal (if niuuuie. Tbe lertiary beds, however, could not be eoQ- 
MJttii naiarally valuable for agriculture, although they were often aiade 
aofrem fecal circuBMlaoces. The tertiary deposits of SulFulk and Eaaex 
»«alkd craft, aad cooessted eillwr of a sbelly vr amrty aand, bat geoe- 
vMllr «helly. Tbie «ma particularly capable of beiag made a good aoil, 
.via«d with-4ha «!•](« near it. 
Then.' wt>re other beds, which, a« geoloigidts, they were bound to ooii- 
»r— uaniely, thoeeeshloh were known by the general name of gravel, 
whach waa a miature of pebbles and aand, and, beiag liable (oaueuuiolatc 
<ia every favourable liKulily, was met wilh everywhere; it was, in fee I, 
tba noel abundant of the vunh'a superficial coatiaga. Tbe eirDOOMiaaae* 
vhich ioduoed it were e&ceediiigly various, though meeUy oooaeoted with 
: -changes elfected by ruaouig water. \('here it had aoomnulated aad' 
' f,Mtt docot sand would be feiiad mixed wilh tbe ooaraeat prbbie«: in 
caeea, U might contain a great deal of clay ; and in other*, ailt. 
fiarned laaaaea, whiah reqaiied always to be considered in regard to 
lacal falalioiia. Oraval eooslituled not a bad sud fur agriculture, as 
readily drained ; but it depended oa what was uear it, ur iviihit, 
ker U ciuid be atade a good oaa. 
All ll»e circumstances cooDfcted w-iih the Caranatioo and nature of soil* 
getko^ictilly aiuat lie taken iulo account whro the agricniuiralist atudicd 
4frat tnwsl iwporlaot subject, ih« improvemeiil of tbe soil by udmiilurea of 
avils. This waa a question which required tbe saoat careful haad- 
, a* it waa a dangerous thing to play with soils, and ei|ually hazardous 
(e apeculative changes withMii a good chemical knowledge. To 
with advantage, il was indi»peoaable to Itave n certain anioaat of 
>wl«dge, aad alae an ialimale ae^tiaiaUwce with oMwy facts which 
f»«re purely f eelogieaJ. 



In the first place, it waa ioportaat, if tbe aoil at the anrface waa aat ^ 
good, and it waa aougbt lo be improved by a mixiore, to oooaider ita KaOBJ 
logical relations., tbe circumslaoces under which it was presented, aad 1^1 
way in which it waa aaaooiuled with tbe surrounding material. The amA 
pearance of the aurface, the structure of the country, the way the bMW' 
succeeded euch other, and their inclinalion, ought to be familiar to the 
geological agriculturalist; and, when it was out so, that knowledge ought 
to be gained, io the firwl iostaxice, by aectiuas and models. This knowledge 
wa5 indispensable ; for, without it, they would neither know wUtrte to fiad 
tbe uatvtial required, nor, when found, be able to get it. Then, a^ato, it 
was very important to know under nhat ciruunislances ocrlnio HKks, 
known to be valuable, might be expected to occur in nature. Forinataacei 
there were certain igoeoos rocks, of volcanic origin, which were veiy 
valuable bases for aoila, and equally V4la«ble for mixiag with othefS. 
Theae bad, probably, been produced during a volcanic duturbaoee, )(y 
which they bad been forced up io a nicllcd state to the Aurbce, aud had, 
perhvpa, not only filled up a crovice, but bail also run over io a aheet l*he 
lava. Now, it was quite clear that a 'person iguoruat of ita geological 
relatioas, wishing to obtain this material, would be puzzled by itu defiar- 
ture from tbe ordinary pheuomena of sIr.iCa, and be might waste both4iaie 
aad money, withoal auccvadix^ at last in reaching tb« valuable rack. 
Volcanic rocks of this kind mi>;ht thus lie either vertically or horiaootallj ; 
but it uiuat be obvious, that very diflVrcut operations would be required Id 
each case to obtain ibem. Ji dilHculty io obtaining them, arising from 
geological ignorance, w lia the frequent cause of aiany valuable Teioa el 
igneoue rock being neglcclcd, or uukoowu. The mixture of theae volcaaic 
rocka, wilh others that were atratified, almost always improved the aod; 
but nut invariably, as there were some axceptiooa lo the almokt universal 
rule, of ibejr being eaady decomposable by espoaore at the surface. 

There was one inipurtant process in agriculture, often made use of, 
though not always with similar results— viz. : deep ploughing. By this 
prooeM, the soil at the aurface waa mixed with that beneatii it, aad a tar^ 
propwrtion of the snbauil brought to the aurface. This waa aometiosea 
baofffieial, nod at oibers mischievous. Llnles* the origin of the aubaoil 
waakinnvn, it waa tropoaaitdc to determine belbrchaad wfaelber it would 
he neeful, or olberwise. i«eDerally apeakiug, it waa aaeful ; because the 
■oil was ordinarily derived from the aubsoil ; aad if the sod were good, 
then tbe bubauil would be good, and it might be mixed with advantage. 
This, bovrever, was uot always the euee i aad by dt:rp ploughing, a very 
dilfcreat and inferk)r material might somctimea be turned up. How iwe< 
ful, then, muft be tliat knowledge, by which the certain result of such a 
treatmeot of the soil might be previously detenuined. [The learard pio- 
fessur illustrated this point by a reference lo several diagrarois io wbiah 
the subsoil was rvprraeuled as derived from various materials. ] 

The nt^t part of Ibe subject was ihe soil as connected wilh water; aad 
there were two case*, m which ngrieuKurally some geological knowledge 
00 this point was important — tbe one was, when too much water was 
present in the soil, and it was necessary to «^t rid of it ; and the other 
wos in the way of irrigation, where soils received too little water, or did 
not relain n sufficiency for the purposes of vegetalioa. Plants diOered 
enormously as to the quantity of water they reqoired. Boils, which, in 
this reaped, were admirably adapted for one kind, were tttlerly unfit for 
anotlier apecies— some plauta grew well on soils where others would not 
grow at atl. In these qoestioos, then, a coasideration of the nature of thr 
crop desired, and the climate in which It had to be givwo, was indispevs^ 
able. Draining, also, was conuected wUh geolef^-^bolh aurface draieage 
and deep drainage ; and Uie methods of oblaiohig a supply of water, being 
depetideDl on the imlore of the earth's crvsi, wrrre equally conReefed with 
that science. Drainage rnvolvcd one or two other points. H'ben it re- 
lated lo the drauinge of large districts, it was a subject of the deepest im- 
porlauce, and llien it naturally cumc more under the head of engineeriug 
Uian ngricoliurt. Both draioiug on a lai^ scale, and the obtaining of 
water on a large scale, for the supply of our towns and cities, were Mb- 
Jecls of the greatest engineering unporlaaoe ; but he intended now rathtr 
to consider the general subj'ct wilh reference to agriculture. In the first 
place, tben, be would loach upon the wsc of watrr to planU, which waa 
very simple and easily understood. Flants could not live vf ilhout il, and 
they derived it partly from the nir nod p»«rtly from tlie earth. They also 
obtained with Ihe wiiter other substances, which were tiiijiorlant. None 
of the plants, which were of value to the agriculturaliiC, would bear a 
continual expoMire lo the prcfceoce of water. A great «ti;al of utacbief 
resolted from too much water, although injury wa* also the remit of a 
want of it. This element cnme cxdosively from Ihe cloods iu Ibe 
shape of rain, or snow. Tbe melfrng of the .«now on the luouotajns, aad 
iribulnry rills produced by natural dralnaRc, formed brooks and otreams, 
and ollimatoly rivera. Springs came out up<>n the surfaci-, without being 
apparenljy connected with the fall of rain, but lliey werp dt-r i^fl! from it. 
The rain was abaoibed by certain beds, and oflm >is- 

laoce, iu obedience to certain mechanlcnl laws. [ i g« 

waa then illustrated by reference to a number oi i.i..i;i,iii.- Mie 

same means, Professor Ad(«Ii«I 3howe<l in what manner iff of 

surface (the permeable beds l)iog in a favourable diretic , ; -d 

oatnral drainage.] 

Where there was ao natural drainage, tiie artiGcial operation connecled 
itself inevitably with the circunislancea under which the suprrflaily of 
water occurred. One of two things ordinarily would have to be dooe; 
they would cither have to get rid of the superficial aorface-walerfaad that 
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wbicb might arise from aprings, or ihcy would have to get rid of floods 
produced by tbe overflowing of rivers. In either case, the superfluity 
should be got rid of in a oalural way ; and, looking at the general charac- 
ter of a district, this would be easy or difficult, according to circomstaDceE. 
But, whatever the nature of tbe effect tu be produced, a koonledge of (be 
peculiar structure of the district was iddispensable ; and a practical ap- 
plication of geological knowledge would oftea help to produce a perfect 
drainage, by taking advHntage of the formation of the earth's crnst. 
M'here beds of clay, or other impermeable soils at the surface, rested on 
beds of sard, tbe upper beds luight be drained by means of perforalioDs, 
unJess it happened that the sand, or gravel below, contained an excess of 
water, in which case the attempted draining woold increase, rather than 
lessen, the water surface. This condition of the lower beds would, how- 
ever, be detected by Ih? geologist by a reference to the natural outlet. 
Another simple and eflicacious mode of draining a district, laid under 
water by springs, was that of cutting a trench along the strata from which 
tbe springs arose on their natural outcrop, and thus conveying the water 
away. The drainage of the surface, however, and cutting oif springs, were 
very different things, and belonged to entirely diflTerent conditions of struc- 
tun. 

The subject of drainage on a large scale was one of great importance; 
and though the drainage of the fen lands was a work generally intrusted 
to tbe engineer, rather than to the geologist, yet a knowledge of tbe prin- 
ciples of drainage was necessary iu the agriculturalist, if he wished lo 
take a full advantage of the work of the engineer. The principal works of 
this kind were in England and Holland. Id Lincolnshire and Cambridge- 
ah ire, there waa a vast tract of land nearly level, composed of a tough 
clay, quite impermeable to water. It was partially drained by a number 
of streams which ran across it ; but which also drained the higher lands 
and hills, by which the flat country was hemmed in on the land side. 
These streams brought down a large body of muddy water, and their leo- 
dency was to spread the mud over the low country. Vhen there was a 
broad expanse of flat land, and a quaatiiy of water thus running over it, 
the fall being slight, a little thing served to check the passage of the drai '• 
iug strcHuis. In the present instance, the Ouze, tbe Neue, the Gkn, anti 
the W'elldud, and their tributaries, all ran along the surface of the clay; 
aod ii any accumulation uf silt were allowed to remain at tbeir mouths, 
and they could not wilh faiilily empty their waters into the ocean, the move- 
ment of the stream would be checked. If any foreign body should acci- 
dentally fall into the stream, a portion of the bank on the other side of tlie 
obstacle would be carried away ; and lhu», supposing the water ran in a 
•traiglit line at tirst, it would, in a short time, deviate from that Btraight- 
uess, and lUote meanderings which v\-ere so admired iu other rivers, but 
irbich wer# so fatal in these, would be caused. Tbe more tortuous the 
coarse of the stream became, tbe slower would be its pace, aod the less 
elTective its power as a dminiog agent. At the san>e time, the gradually 
increasing accumulation of silt at the. mouth would stop the ocean out, aod 
the fluih of water from the river would be thrown back upon the land, aud 
thus the low lands wuulii eventually become a swamp. All this, however, 
might be easily cuunlcracted by keepiug clear the streams, and removing 
the obstructions at their mouths; but, suppoeiug (bat the natural drains, 
the rivers, were not sufliclent to carry off Ihe whole surplus water, some 
further operations were necessary, such as artificial cuttings. One of the 
results of draining beiug to make the land lower, embankments lo keep 
out the sea were required, and steam-engines, to pump the water from the 
drains over the embankments into the ocean. The selection of the line of 
these drains, and the carrying into effect the plans suggested by the cir- 
CODlstaoces, were operations which had to be performed by the engineers. 
Of the fen districts of England, a great deal had already been done 
towards tbeir drainage — badly at the commencement of tbe undertaking, 
but still a great deal also had been well done, aud whole districts were 
wow ill the c<iurBe of being drained irutisfartorily. Tbe fen district was 
divided into several seclionb, known by the tiiincs of the streams which 
intersected them. Tbe principal uf thesie were the Ouze, the Nene, tbe 
Gleu, and (he VV elland. The lower part, called the Great Bedford I..evel, 
iu which the operations had been conducted in the most perfect manner, 
aud at a very enormous eipense; tbe drainage was partly effected by (wo 
great cuttings, parallel lo each other, from 8t. Ives to Dowohum, not far 
from the place where the Ouze run into tbe sea. The tract between the 
cuttings, which comprised 5,000 acres, was used for the purpose of bolcJ- 
iug llie surplus water, «nd i?o preveiiting it from running over Ihe drained 
laud without tbe euibankiiients of the (wo cuttings. In making canals of 
this kind, the flrsi and principal thing to be done was to construct safely 
tbe embankments ou either side, the water being lifted over from tbe ordi- 
nary drains by means of steam power. But tbe case was different when 
the sea bad a tendency to inundate a whole country, and required to be 
kept out by t-mbankmeuts along a line of coast. This was the case of 
Holland, of the delta of tbe Uhine, and of river deltas generally. Deltas 
consisted of (he land formed by deposKs of mud a( the uiouths of rivers. 
There was often a considerable quautity of organic matter in this mud, 
secreted by animalculie, which were killed by the action of Ihe salt water 
upon them. The difference between the condition of Holland and the fen 
lauds of England was this — in Holland, the soil was being daily added to 
by deposits of river mud just at or below tbe level of the sea; while, in 
Eoglaod, it was laud already formed, and just above the level of low 
water — so that all they had to do was to keep it so. To maintain their 
position in Holland, draining operations, of the most gigantic extent, had 
eoDstantly to be kept going on, at a correspooding magnitude of cost. 



The geological conditions necessary to produce fen land were these :~i 
river coming through a flat country tended to form a delta, which, a<{ 
increased in size, became dry, or might be made so by draining. Thi 
was one method ; but sometimes it happened that a stream ran throagi 
flat clay lands near the sea level, when it naturally had no inducement 
move otherwise than slnggii^bly ; while, on tbe least opposition, its bll 
became washed away, and its waters spread over the adjacent lowlaa 
It was not, in (his case, dillicult, by direct cuttings and embuDkiMeots, i 
a few sleam-cDgiues, to drain the country, and, by rertain opemtiuns, to 
clear the mouths of tbe rivers. On flat coasts a good deal might be, and 
actually was, reclaimed from the sea by surh means. It was propoaed at 
the present time tu lake in most of Ihe enormous tract of land, now form- 
iog the great bay called The Waah,i>imply by embankments, aod, taking 
advantage of natural advantuges, narrowing the outlet of the rivers— en- 
abling the sea to form its own embankment by silt— and pumping out the 
superfluous water, lo Holland, they had to pomp out the water from 
lands below the level af tbe sea : in this case, the embankment to keep oat 
the sea would alone be necessary, and there would be no great danger fran 
tbe sea, eicept at extraordinarily high tides, With regard to books on 
this subject, there were many Dutch, and some Euglisb ones. Tbe laaC 
part of the M^rrVu/furalJoMrttiiJ, vol. viii., containing an account of tbo 
present state of the English fens ; M. De Beaumont's Lefunt dt Gt»Ugy 
Pratique, giving a long account of the deltas of most of the European tad 
other rivers ; Johua<one's Li^cturet on ^gricii/^urai Chemiitrv and Geolsfy^ 
and some other wocks on general drainage, were laid on the table at Iha 
close of the lecture by Professor Aosted. 



PROGESDINOS OF SGXClfTIPiC SOOXETZES. 



DECORATIVE ART SOCIETY. 

Mr. DwYER read a paper on the I31h October, before the Society, on tbe 
following questions: — \V\mi is high art? historical art? fioe artf hc» 
Under what conditions do these become identical ? and what is tbe relative 
value of each for the purposes of decorative art f 

Mr. Dwyer complained of the mysticism and want of definition io aO 
writers treating of what they call high art. For tbe most part, however, 
we should find that tbe study of nature is held to be tbe starting-point 
from vtbicb we are to be led away into a complexity of technicalities and 
metaphysical reasonings. As in wrilings, so it woold be foood in woricc 
The architect, sculptor, painter, aud poet, each attempts a raysteriou 
grappling of mind w ith matter of fact, occasionally developing a high de- 
gree of intellectuality with much that is either unmeaning or not easily 
understoud. Then there is the continually varying misapplication of tech- 
nical terms iu art, arising from an absence of principle in giving fixed 
names to deijnite things, which renders it a matter of difficulty lo under- 
stand the proper limits and distinctions which exist between even soch 
terms as high art, historical art, floe art, &cc. He had sought for precise 
definitions from living artists of good repute and long standing, but ob- 
tained none ; he bad heard much of reasoning, in small circles as it were, 
which convinced him that a more general and comprehensive knowledge 
of art in its various phases would bo useful, indeed, among i(8 professon. 
The ordinary criticisms of the day upon art were to him vague and mean- 
ingless, and woold generally, if divested of doubtful lecbaicalities and ex- 
pressed in plain English words, expose their flimsy construction, la 
tracing the progress of art, Mr. Dwyer feltihatit had been strangely 
handled, not alone from the restless ambition of some uf its votaries ana 
professors, but still more go by the wanderings of others after the indefinite* 
Princes aud popes have at certain periods pntroniscd its works, but b« 
considered that the attention at present directed towards urt, throughout 
Europe, would probably promote an unprecedented Progress. Ntverthc- 
less, he held art in itself to be capable only of slow progre&s, simply becanse 
that must arise solely from a succession of improvements in imitative skill. 
A parallel lo the present demand for variety of style and character bad not, 
be said, existed in any previous period. In painting, sculpture, and ardu- 
tecture, we may learn to discover distiuctive features marking a perio^ 
and most clearly showing the development of progression. Mr. Dwyer 
contended Uiat the sameness of Ireatnieot in the works of most artists testi- 
fies to tbe tenacity witli which copying or imitation clings lo all, and that 
therefore it is essential to reflect aod know, how far the different schools 
of urt have relatiou to each other in respect of imitation, — how much an 
artist has been indebted to previous examples, — before we can adjudge to 
bim u qualitative rank. Mr, Dwyer then enumerated celebrated works 
by Greeks, Romans, Italians, Venetians, French, Flemish, and Dulrb, 
which were, he maintained, iu harmony with the tastes and moral disposi- 
tions of the respective nations at the time they weie produced, aud alio 
(hut art 18 in a great measure localised — dependent on certain rules, as 
developed by existing specimens, and by the position these held in the 
public estimation, — that it is essentially a thing of lime, place, and circom- 
stance. By judging uf works of art upon a particular consideration of 
beauty, and by admitting one c/om of production os superior io rank (o 
another, without reference lo a comprehensive view uf art generally, a 
great injustice has been engtafted on our received opinions upon art. 
Distinctive ranks in the depattnicnts of art, Mr. Dwyer cooteoded, were A 
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great eril, and to equalise them would be a grrat (^od achieved. Until 
I ' the difficulties attendant upon the operation* of an are understood, and ao- 
jDst prejudices removed — until painlers in oil, water, encaustic, and fresco, 
cease to disparage each other's work, and to exaggerate the importance of 
their own, until all aristocracy in practice of art shall b« dissipated, and 
art, in humble g;arb of plaster and clay, be looked upon as kindly as if in 
marble, until some new energy shall have swept away these prejudices, 
u unreasonable as unjust, and a combination of artists in one emulative 
coarse of comprehensive inquiry and dispassionate reasoning, shall coatri- 
bote to that one great purpose called art — we must not, it was contended, 
look for a positive and marked progressive feature to be developed in our 
times. It was then explained, that art being essentially based upon ideal- 
ity, with an accurate prescntmeot of effects in form and colour, aAer na> 
ture, is constituted and regulated by certain principles in harmony with 
the prevailing taste, edacation, or fashion, so as to excite pleasing emo- 
tions ; and that it is therefore necessary to specially advance education and 
train the mind, before the really beautiful in art can be properly appre- 
ciated, or the genius evinced receive a just and fair criticism. Several in- 
stances were referred to, showing the power of art in expressing clearly 
and intelligibly to all whatever sentiment it is intended to imparl, — as the 
*' Laughing Faun" and the "Dying Gladiator," in sculpture; or the 
*' Creation of Adam," by Michael Angelo; the "Transfiguration," by Raf- 
fitelie ; and the " Last Supper," by Leonardo da Vinci, in pictures. These 
examples, it was said, testify to a ntental or reasoning ideality, combined 
with a skill in depicliog the essence of thiols material, and should there- 
fore rank far above imitative skill in the abstract. Ideality is yet more 
severely tasked in conaecting the several ideal embodiments into a grand 
ivhole,orcomplete picture, as in the " Last Judgment," by Michael Angela. 
Art such as this, he said, might be called hi^h art ; but the qualification 
ought not to be attached lo the works of an ordinary artist, whose vanity 
leads him to lay a surreptitious claim to take rank under such a banner. 

The characteristics of Greek art, it was stated, are quite distinct from 
the examples last mentioned, although both have received great and well 
deserved admiration. The Clrfeks, however, approached only to a perfect 
embodiment of physical beauty, without evolving the attributes of the 
bigher powers of mental reasutiing : this would arise simply from their pro- 
gressive retincments being based cbicOy on skilful imitatiou. Art had un- 
doubtedly beea extensively encouraged by the Greeks, from the great 
number of their works ; and if, instead of pursuing the heroic tdn, they 
hod sought to impart a nutvil purpote (expressions to be taken in their 
broadest sense), then, indet-d, would their productions have attained to a 
truly glorious eminence. It was Mr. Dwjer's opiaioo that their wonder- 
ful skill, when receiving additional purpose and meaning, would have 
created much nobler works through their embodiment of mental attributes. 
The frieze of the Parthenon, he contended, while be had the fullest appre- 
ciation uf its beauties, ought not to be viewed in any other light than a^ a 
production iu (ini/4i<irc art. Nature, be said, had been so faithfully studied 
and delineated, that very few inaccuracies could be discovered; but he 
deduced from tliis and the pervading similarity of features and vacant ex- 
pressiou, not only that the mtdelii must h^ve l>een of a superior clus«, but 
also that the Greek artists had relied upon their powers of imitating ob- 
jects as they were seen by them. 

The sccood part of this paper was read by Mr. Dwyer on October 27. 
His plan of treatment sought rather to embody generally, than tu judge 
of art in its details. Simplicity with purpose constitutes perfection in 
art; and although these are the most rarely developed, they are most 
readily recognised by the public. Whst cunntitutes historical art 7 Is it 
represented by battle scenes, massacres, processions, or reviews? He 
thought we ought tu find a combination of characteristics io persons, time, 
and placi', hrirmonisiug with the event represented, and with mental attri- 
butes Gonimaoding reverential attention, and exciting a feeling of emul-ition 
in the spectator. In painting, the accredited substitutes are too commorily 
portraits and gatherings from old priuts. The recent exhibition at West- 
minster Hall, professedly of historical art, was in point. The painting of 
" Alfred the Great inciting the Saxons tu preveui (he Landing of the 
Danes," displayed a high purpose,— an attempt to show io a simple fact 
what our navy onre was, and lead os to respect him who by his genius 
^^ improved the bulwarks of our country, and laid the foundation of ourpre- 
^m sent mercantile greatness. On the other baud, " The Battle of Meeaoee" 
^1 could only excite a feeling of horror, and was better fitted fur the Horse 
^B-Ciuards than for a decoration in the new palace at Westminster. A moral 
^Bj«B£on might be discovered in " Richard L'oeur de Lioo forgiving Beitraod 
^ de Gourdoo,^' — an embodiment of a noble principle in Christianity. On 
the other band, *' Edward's gaitfro»ilif to the People of Calais during 
the Siege of 13-lG," is too problemulicul. He called attention to a scriptu- 
ral picture, by Mr. Uiviere, relating to the " Seven Acts of Mercy," in 
which the conditions of sickuesi;, hunger, and the houseless, were expressed 
through the means of English associations— appealing in English garb 
to English nnderstaadiogs, and thus renderinii; art more sympathetic. 

The decorations for the new palace at Westminster, accordmg to the 
comprehensive eysiem laid down by the Commissioners of Fine Arts, 
afford an unexampled opportunity to uriista to gratify the desires of all 
who venerate painting only in its noblest workings. He hoped the term 
" decorations" would not continue as hitherto to be misunderstood and re- 
.•tricted in its meaning, by artii<ts generally, ami that the time bad returned 
|wheD all branches of the arts would be considered honoured iu ttieir appii- 
Lcatioo as decorations. \( hat has lately been the general estimation of a 
[paioliogoD a wall7 why, mere oruameotatiou, whereas, if removed from 
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such a position and framed as a picture, it is recognised as of fine art, or 
high art. He further remarked that artistic works io metal, such as 
jewellery, &c., would, if in marble, take rank as fine art. 'These false 
distinctions, be contended, had led to an overflow of followers into certaia 
divisions of art called professional, while in others, deemed industrial, a 
scarcity equally evident prevails. A skilful designer for manufactnrera 
is as much an artist as the painter of landscapes or portraits, and the de« 
signer requires for his purpose abilities both mentally and manipulatively 
Buperior to the other. He pointed out Holbein, who, as a portrait painter, 
imitated admirably, but as a desigticr, he iuveuted nobly. He also named 
Qoeotin Matsys. Successful works in art emanate only from a congeaial 
source, and the taste of a nation must always influence their production. 
Whatever is truly great or practically useful is always based upon simpli> 
city. The simple outlines of Greek and Etruscan vases, have caused, 
perhaps, more abstruse geometrical investigations into conic sections than 
even the planetary systems; yet, be thought, geometry bad not be«a 
brought to assist art in their formation. 



KOYAL INSTITUTE OF BRITISH ARCHITECTS. 
Nov. i. — Samuel AfsoELt, Esq., V.Pi, in the Chair. 

The Chairman addressed the meeting on the occasion of the opening of 
the new Sessiuo, and alluded to the generally improved character and style 
of many new buildings in progress, and to the sanitary measures that now 
so properly engage much of the public attentiuo. He adverted to the loss 
the lusLituCe had sustained by|the death of Mr. George Allen, Fellow, and 
likewise to the recent death of Mr, L. N. Cottingham, an architect whose 
talrnts had justly brought him into considerable notice. 

A paper was read by Matthew Diodv Wyatt, Esq., on "itfesaws e* 
apfilied lo Architectural Dtcoration," which he illustrated by a large col- 
lection of prints, and his original drawings and sketches of mosaics in 
various Italian churches, some rare Roman and Florentine mosaics, and a 
variety of specimens of those of modern maoufactare by Messrs. Mioton 
and Co., Mr. Alfred Singer, and Mr. Jeakes. 

Nov. 15.— Charles Fowlkr, Esq., Vice-President, in the Chair. 

Mons. Firmin Epellet, and Major-General Howard Vyse, M.P., wer« 
elected honorary and corresponding members. Mons. Epellet is the archi- 
tect of the department of the Pas de Calais, and he has recently completed 
(be (own-hall of St. Omer. 

Mr. T. L. Donaldson remarked on Mr. Knowles's plan of the Parlbe'* 
non, which was among the drawings exhibited, that it showed ajointii 
the pavement under the centre of each column of the miuji, which is quid 
contrary to modem practice. Mr. Donaldson always considered (hat there 
must have been some communication between the waos and the opifthodo' 
mot, fur the latter was used as the treasury, and it was necessary that the 
priests should have access without having to go round to the outside and 
other end of the building. 

Mr. Pe.nrose did not think that this hypothesis could be e-ittablished, for 
there were no sigus of such a doorway in the remains of Uie Parthenon. 

Mr. C. H. Smith gave an account of a kind of trapor porphyritic build- 
ing stone used in Devonshire, where Creditoo church was built of it. He 
presented specimens to the Institute. 1 1 belongs, he said, to the igqeous 
formations, and is formed chiefly of melted felspar, but having many bubbles, 
afterwards filled up with carbjnate of lime. Its colour aud durability 
vary very much. That of a light grey colour is least to be depended upon. 
The line of bed could not, he observed, be detected, so as to afford any 
iufereoce as to its indication of the durability of the stone. He took the 
opportunity of remarking that with respect to limestoues, such us Bath 
stooe, tlie oolites, Cucn stone, &c., setting them in the line of their beds 
made no dill'ereiice; it was only in the case of sandstones that any benefit 
was gained. It is quite impossible for any person to say from an iuspec* 
lion of a block of Caen stone, what is the way of its bed. The best looking 
stone is the least durable, and the darker the most durable ; and generally 
speaking, the finer grained oolites are the least durable, and the coarser 
grained the most durable. 

Mr. GeoRGE Godwin called the attention of the meeting lo some experi- 
ments ou Caen stone at Mr. Cubitt's. Without reference to the action of 
the weather, a piece of Caen stone of the size of a brick, laid with the bed 
parallel to the pressing surfaces, required a crushing force of 50 tons; 
another piece laid with the bed perpendicular tu the pressing surfaces was 
crushed by a force uf 30 ions only. 

Mr. Ambr<}se Povnter thought it well worthy of notice that the mal- 
lioQs in the windows of Henry the Seventh's Chapel stood, tliroughout, 
contrary to the way of the bed, and yet they are in the best state of pre- 
servation. 

The V(oe-Pre5|oent thought this statement of Mr. Poynter's might be 
reconciled with the experiments detailed by Mr. Godwin, for the mullioas 
had little or no weiglit (o carry, and consequently no crushing force, while 
they were best preserved from absorbing wet, by having the bed-line of tb« 
stone placed vertically instead of horizontally. 

In the course of the discussion it was remarked that Caen stooe was 
very variable, containing bidden veins and faults, and nodules of olajr, 
which were liable to be aflected by frost. 

Mr. Donaldson laid before the Institute an account of the church of 
Santa Maria del Fiore, at Florence, and of the design fur completing the 
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h^e, sent to (he Institute by Cavaliere Nic«oU> Mataa. The dcMne is 
ona »r tlie earliest laodwo dumea, and accood iu lize oaly to 6t. Peter's, at 
Jtome, bot o!d«r. 

Sonie diwukaioo took pla«« on Ibe prppriet; of the mceliDg cotning to 
am^ff-baad vote, approving of tbe design of Cuvulicre MiUas, and at leaglh 
^•^■iMuUafl waa appoiolad to eaumioe and report. 



ON MOI>EL EXPERIMENTS. 
COotHimudfi<*m fure ZS9.J 
la Uie last numW of tbe Jtmrndl we oLtainetl formulie for the compari- 
SMl 9l the weigVit* capable of being gunUioed bj timLlar girdcrt; we now 
proceeil to apply our ftjrinulu: to Ure experiments w tbly conducted by Mr. 
Hodgkiasou, with reference to the proposed bridge over the Menai Straits. 
A report of thesi; experiments will be found ia the May number of the 
Jovmal lox I84C, from whidi 'we extract the foMowiag table and esplaoa- 
tion :— 

^•To oUttiii tbe »treiTgth«f t«bw, preeinely tirnilar to other tabes liixed 
on, — hnt proportitmately leat than the former in all their dimensions, as 
length, hreadtli, depth, and thickness, — in order to coabie ns to reason as to 
strength from one size to another, with more certainly than hitherto, as 
mentioned before. Another object, not far ponued, was to seek for Hic 
proper proportion of metal in the top and bottom of the tube. Mnch more 
ia required in this direction. 

In the tiiree -scries of experiments made, tbe lubct were reclangutur, and 
*tbe ^mensious and other values sre given belorw, 
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The tube placed first in each series, is intended to )» proportional in erery 
litt i i M difluasiMi, as dIsUMM between supports, breadth, depth, and thick- 
IMM OC oialal, aad any TahaUoas, are allowed for in the computation. Thus 
tha Uiree first tubes of each aeries arc inteaded to be liiniLar ; and in the 
aime uiaiiner of the other tubes, &ut." 

Here it will be observed that in tl»e first set the dimensions are four times 
the dimensions in the second set nearly, and the dimensions iu the second 
$t\ are very ocarly twice those iu the first. Comparing the first «f Uie 
MCOnd and tliird acts, wefiud in the first of tbe second set the weight of 
the t«bc 76 lb. 13 oz., and the breaking weight 9,976 lb. ; and in tl»c first of 
the third set, the weight of the talic 10 lb. 12 oz., aud the breaking weight 
2,^6^ lb. Now, by the formula deduced in our last paper, if to be the iai- 
posed breakipg iveight, w the weight of a girder in scale 1, the breaking 

weight of a similar girder in scale u will be ( *^'~y^-' J^ _\ ^a^ 
Hcre(u-l)«l; «*'»101b. 12oz.: tt=.21b.; w ■= 2,4iJ4 lb. 5 



2 IP- («-l) w' « 49181b. nearly 



2w— (»— 1)10' 



X tt»=.983G. 



This, as will be seen, is only 140 lb. Icis than the breaking weight as found 
by experiment. It will be observed, moreover, that the tnbe in the sacond 
set is ralher more tiian twice as thick as that in the first, which sufficiently 
•Mounts fur the slight discrepancy. Comparing now the first oxparimeat of 
the first and second seU, we shall find ttie valnc of the breaking weight in 
the first, deduced by the foroiuln from the second — too great : 

putting « = 41b., w' = 78 lb. 13 oz., to = 9,9761b., 
the breaking weight were = "0 tons,— an excess over experiment of neatly 
13 ton*. Tlie reaion of this diJl'ercncc is obivous : our formula supposes 
that the breaking ten&ion per square inch, in all the models compared by it, 
is constant. This, no doubt, would have been the case in the model tubes 
xif Mr. Tlodgkiitsnii, had they been constnicted of one uniform plate of 
metal, and not rlvctted. The necessity of rivetitng is one great cause of the 
XQishaps wbicb are cunstautly owurriog in iron bridg«s,-Hii we andeavoured 



to show a few numbers back, in a paper on the cause of tbe breakife of tbo 
Dee Bridge [see Journal, p. 204] : the longer the bridge, the artdtr .aad 
more numeroos mast be the joints, and the greater the chaaioe vf incfpriu 
strains. The effect of rivetting, we observe, has been to reduce the bresktfg 
tension per square Inch oue-finb, in tbe first of tbe first set of expenaeota 
as compared with the first of the last set i— .how uueh that effect wosiVU)^ 
increasetl in a tube 460 feet long, or fiAeen liiaas the daasMMiaiia«C<^llio 
longest experimented on by Mr. Hodgkinton — we leave ear WjJet t^ 
judge. 

We trust, in the meanwlille, that^Ir.Bodgklnson will oontiooe Iiis labom 
ttn tabes of still graater leugtb, by which mesas only can we bojaa iar«iy» 
thing hise an approximation to a law for the mean ethwt of mwailiBr-oC 
riTetted joints. Howerer, as -we hrre often obserred, the mischief moiti;a 
be apprehended is not of a statical but dynamical character, — the coattan' 
recurreace of vibrations, tending to loosen Uie joiDts, perhaps to intftirHttt 
natare of the iron, and ahiniately so to weaken the structure, tbnt m alllht 
}ar or strain nay be tiffflcient to prodnce sodden dlsraptnre of the irhole. 
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CITY OF LONIK)N UNION WOHKHODSE COWVETITrOW. 

A controversy is going on as to the competition for this boildiag, m4ich 
is likely to draw the geoerol attention of the pnofessiuo. Tbe Caela, we 
are informed, are these. 

The surveyor who measared the grotind for the gxtariSiatu is namad :u 
the favoured candidate, and by a majority of twu obtains the awmrd af the 
first premium. He has resorted to the extraordinary meaante of aeadiBg 
round to the gunrdtoufr a plan and particulars of his orwn deaigsi, ■■d ao 
bus brought biraseir before the tribunal of the pubtic. On Ibis plati feeia 
charged with having taken 17 feet niot« ground ia width than is allowod 
to the other competitors, the presence or absence of which wouid lOftko a 
great ditfereuoc ia the acoommodatloa, as tbe apace of-^rouod ia aa«0B< 
mouly narrow. 

Had Ibeiaatter rested merely with the board of gowrdian, weeooU «ot 
hoTO fnterfin-ed until a decision had been given ; bat as the snrve^r Itos 
pleaded to the jurisdictiou of the public, we feel thai we have a fuTI right 
lo institute such n oomparisun between Lis and the second plan, as will 
show that there are no suflicieot reusoui for the srleolion { and waslor Mie 
pecoliar relation of tiie 8ur\'eyor and the board of |^aniianB,Wfr 
biK look with suspicion on the present stale of tlie case. 

Tbe comparison, unfortunately, ia of the defects of the surveyor's pli 
from which tho other is free. Only eight day rooms are provided 
1,000 iooiaU's, — but then the surveyor says that two " work rooois" 
day rooms, and tAO "dietary ruonia'' in the baument are day moms, hav- 
ing, consequently, two sunk areas as airing yards. No separation is made 
of aged women, mothers with children, and prostitutes, who are to be 
placed in one day room. The rooms fur aged coup lea urn mwin to look«tit 
00 a dead wall close by, and having privies aid offiiak bcaeatfa. Tlie 
infirmary does uot contain sufficient accommodation. The Poor-Law Com- 
missiooers have wisely protested against dormitories on the grouiul4laor, 
but the surveyor has provided them. TIte paosngee are citvaUoao, mail 
many of them will require gas in the daytime. 

As the strip of ground is long and narrow, the surveyor has made bis 
buildrags (o stretch across it, so that they can bo built a^ost at a fittarv 
time, awl light and air excluded. 

Ais to Ibis design of the ehapel which he bos sent round, vn cmoot iMit 
think it too ornate and preposterous as applied in such a building. 

The other plan runs in ouu compact block along the ground in its jnat^ 
est length, having wide spaces on each side for courts and ^nia, 
can uever be interfered with by any buildings on either side. One 
is carried throogit the building from end to end, proper access is providid, 
fourteen day rooms are laid duvvu, 00 communication cuu take friaco te- 
tween the sexes, and even the male and female infirroariee are 9epar*te4l. 

A body of masters of unions have pronoonced in favr" '-:on ! 

plaoand agamst that of the surveyor, and ft is certain d. . ^i :. 

be tiyecled by the Poar-Law Commissioners. Whether lite buatd al 
guardians, who are friends lo the surveyor, will dare to pass liii plan alls' 
the discussion whiuh has taken place, remains to be soon; bat if tlk*|riO| 
we shall certainly not fail iu our eudeavoursto do justice to ti»o «mUM^ 
tural profession. 
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SYDNEY SMITH'S PATENT STEAM INDICATOR. 

At the tliird quarterly meetiog of tlie lostitutiou of Mechaoical; 
BDf^ireer*, held at Birroingltam on October 29lb., a new steam 
iadicator, patented by Mr. Sydney Smith, was explained to tbe meet- 
iag; it consists of a dial six iocbes iu diameter, and the body four 
ioSies deep, and in a!l, about ten inclres liigli, as shown in tbe an- 
nexe d-eograv^ing: — 

The details of th'3 invention were not 
given, but from what could be gatbt:red 
there appear* to be a lube of cold 
water communicating at one ond with 
a steam syphon, utticlied in the usual 
manner tu the boiler, and the other cud 
of the tube is altuciied by a flange to 
tbe flange a of the indic-.itor; ;it this 
point there is aii elastic web of india 
rubber, which cuts olT the commuQicA- 
tion of the cold water in the tube; 
on tlie top of this elastic web there is a 
vertical rod, which, a» it rises or ftUU, 
acts on a weighted pendulum fasteued 
on to the axis of a pintoo, geuring into 
other wheels that commuuicite with 

ibe hands of the indicator. It will thus 

1)eseen that ns the steam in the boiler increases in pressure, it presses 
upon the surface of the cold water in the syphon, and consequently 
tbe pressure is transferred tlirougli the tube of water to the elastic 
wtib, and raises the ver<ical rod, which actuates the gearing of the 
dial. The only une of the cold water is to keep the iodia rubber web 
cool. It does not raatter what length the tube may bf, — if ilie indica- 
tor h* screwed on to one of the leg« of the syplioii, IS inches to 2 feet 
loj»^ it will be sufficient. 

The apparatus is out of the nach of the engineer, and the value of 
the invention is enhanced by the accuracy of the indicalioos nut being 
aflvcted by the distance at which the diul plate may be from the 
boiler. For example, in marine boilers the indicator may be along- 
side tbe compass, and be ns faultless a guide of the pressure of tbe 
steam, as that instrument is of the course of the Teisel. 

M^r. George Stephenson considered it a most valuable invention, and 
-stated that he had had one put up at his collieries at Taplon:— "It is 
plao^d some distance from tbe boiler, and iu another house, and work5 
most beautifully, showing the rise and fall of the steam in the mos) 
ddicste mnnner. The indicator ii like the face of a olock, with a 
|poij)ter, makinff one rcvolulion in measuring from lib. to lOOIb. upuo 
1 ibe square-inch of the pressure of steam ; it is quite from under the 
ooBtrot of the engineer, or auy other person, so that its indicalious 
may be relied upon, and the construction is so simple that it is 
scarcely possible for it to gel out of order." 

" The Indicator" is adapted alike to higli or low-pressure engines. 
Tbe higfa.-pressure is figured froor 1 lU. to 100 lbi» and the low'pres>- 
sore from lib. to 5Ulb. upon the square inc-b. 

One of these iudiculors has been fixed to a boiler at Messrs. Miller 
urd Rnvenhill's mnnufac-tory, Ghiss-house-fii-Uls, RatclilT; uaotlier iu 
the ^tit *te«mer; and one at the Polrttjchitic lu^titutioo*. 




LIGHT FROJI ELECTRICITY. 

Mr. STAiTt dtlivcrad a lecture aX Newcastle oa-Tyne, oa hU " .Vc» 
Moit of Lighting by EleclricUy." 

Mr. StAiTE having flrst described bis galranfc battery nod other ap- 
paratus, which are on an eolircly new priucipte of his own maturing;, and 
n btoh cannot lio well described without diikgrams, observed, that ibe pro- 
duction of light from electricri(y wa^ not a iiovr tiung fur ae. The otperi- 
snent of the obarcosl points, and tti? (iheuoniena of Itj- voltaic arc, vrilh 
^-powerful batteries, were well known. The .ii'i;. ..it... "uiluTto experienced 
^■lisd been — t. The uroimojical [irofiiictiuii u: inn uf the electric 

^■Barrrots. — ^ lite dj»cov«i7 of a suiULjI<- i: • Ihe developw.'Olof 

^Plko light ^-;i, The raudtiriBg of the ligbl periuutiebl (iii« grtsaleia dillicuJiy 
^^•f sll). liy nliat means, and lo nhnt e«it;nt, he had ovorcomv tbese ililb- 
c«Mes, Mr. 8tJiite informed hi» nudionce. Ha produced, under a glass 
receiver, a bnlhaut light, before whuh the gas jets of tbe iccture-room 
tarned, not pale, but jullow, " The pcculivr chiiracleiiHlica of the electric 
light (said Mr. Slaite) were Its purity aud volume. Tiie niu^l delicate 
^liadrs of colour might be delecteo, whde (he eye was not distressed by its 
elT«cts. The same quantity of light, developed by i;aa, or any other known 
means, would be absolutely uoebdunable. Th^t tbe li);ttt was uot the re- 
sult of combustion, strictly speukiug, was evidrnt. 1 here tould Ije no 
conbustiuQ without the presence of oxygen; and,a« the light was developed 



to the best advaotsge under a closed gisss, from which SQppliea of atrao- 
ftpberic air were excluded, it w«s quite certain lUstcoiubustiuo had solhiag 
to do with Ibe matter.'" Tha light, in fact, tlie lecturer rsmarked, could 
be produced as readily in water as out of it He showed its peculiar ap- 
plicability to coal niiniDg, for it ooald not explode the foulest atauMphaMk 
He then cainu lo tbe comparative cost of the electric and oilMr liflllik 
W'idi a battery consisting of four small cells, a light was derdoped eqaai 
to SSO mould caudles (sixes), or 300 wax candles, or G4 cubic feet of the 
best gas, burnt in the standard burner. This was elfected by a coneump- 
tiou of aioc equal to 0*77, or 77-lOOtha of a pound, being little more ibaa 
} lb. of zioc per hour. When the light, however, was brought to its 
maximum, by lacrcasiug the distauce of the elect roids to (heir liinil, the 
light WAA tDcreascd nearly ihreefuld, whilst tbe current itself was reduced 
to tkbout threefiflhs in quantity. "This curious fact ^continued Mr. St«ite) 
I have frequently observed before. So that the light, when developad' 
under the best circumstances cotisistent with its permanence, was produced 
by a cuosumplion of a seventh part only of a pound of ;iinc per hour — aod 
that light equal to 380 tallow caodlei. Aesamiiig that the sine so coo* 
sumed was worth one halfpenny, aud that the coit of the working solution, 
deducting the value of the products (lulphata of zinc, kc). was as muck 
more, wo have the following comparative result: — Electric light, Id. per 
hour; gns light, equal thereto, 6d. to 8d.; tallow candles. 7s. <><l.; was, 
12s. 6d." [Out, in addition to tbe sine aod solution, an allowance must be 
mude for apparatus, skill, labour, &c., a« io the manufactnre of other lights. 
— gas, wax, tallow, &c.] In canciasion, Mr. S. observed, •* By a carefQl 
cutnparison of all modes of eirecling nrtidcial illumihatitm, I think I am 
justitied in saying that there is no light so cheap as that evolvi<<i by voltaie 
currents of electricity ; and there is certainly none which esbitiils such 
puroBod brilliant results. Tbe absence of all smoke and ildme, and ooxious 
gases—the non-consnmptioti of oxygen— the impos»ibility of its ignitii^ 
siirrouodrng substances— and tbe simplicity nf the apparatus— 4re powerful 
recomracudations fur the adaption of the light io all piacea where purity, 
and briiliaooe, aod safety, and economy, are sought for." 

la the csurse of liis addre»s, Mr. huuie truly observed, in reference to 
the alleged jealousy of coal-owners, ga»-u>aker«, dtc, that it was idle to 
throw obstacles in bis way ; if his electric light had superior merit on its 
side, it would come into use in spite of any Local oppusiliou ; if, on the 
coutrary, in practical value it was Inferior to others, it would fall into 
oblivion. 



NOTES OF THE MONTH. 

TkeBuildiag'Act.-'k. oonroittee, nomiaated by Lord Morpe(ii»censisliBf 
oP Mr. Hosking, Mr. Poynter, and Mr. Shaw, the offlofsl reflHees ; Mr» 
Powuull aud i\lr. Aitcisou, district surveyors; and Mr. Biers and Mr. 
I^jper, builders, has been appointed, for the purpose of considering the 
ol^eeUoiuihle parts of the praseot act, with a view for ameodflieut lo tb^ 
present session of I'arliameDt. ' 

TiJfil UarlioHr Jimrd. — Capt. Betham, R.^f., Capt. Washington, It.BT..' 
and Capt. \elch, R.E., have been appointed to furm a " Tidal Harbour and 
Conservancy liojrd,'* under the jurisdiction of the Admiralty, each to re- 
ceive a salary of i'600 per aunuiiL — How is it there is nolaC.G. ia>UM 
appointracot^ 

T/ie Nehon Column, Trajnlgar Sijunre. — Mr. Carew, the scolptor, has 
just completed the model of the principal b.is-relief, for the comimrtmoiit of 
tlie base facing Whitehall. Tbe group ii taken flora Southey's " History of 
the Ualllc of Trafalgar," wern it i:> stated that NeUuu, observing " they. 
had done for him at lost," ordered new tiller ropes lo be rove as Ibe olhera 
were destroyed. There are, in all, fifteen figures, above seven feet high, 
the centre group taking Lord Nelson to tbe cockpit. 

Tltt School q/' Dl-s/^-a at Sumcrset House has been re-modelled. The 
geuerdi direction, hitherto vested m the Buurd of Trade, has beeu cootinad 
to three per^mus in that office— 3(r. Lefevre, Mr. Forter, and Mr. North' 
cote. Tiie council of all classes of per»0DS has been supplanted by a 
council of three, consisting of Mr, Richmond, the painter; Sir K. Wes*- 
macott, the sculptor; and Mr. Ambrose Poynter, the architect. Mr^ 
Wilson, the title director, has bad a-isigned to him tbe BUperioteDden(>« of ^ 
the provincial schools; aud two of tlie late masters, MiiS!>r.i. Tii»u<ihcad 
aod Uorsley, kavo been appoinud prafcBsors in the sohool. There is Uy 
be a third professor, but the appoiulment has not yet b«en tilled up. 

Cape Town Cas-Workt. — In cousequence of an article whirh appeared 
in our Jnnrnnl sojiie time blucc, slating that the apparatus for lighting U0 
Cnpa Tukva with gas was theo beiiiK ubtaiocd id I'lugiaud, a cor^e- 
spondeot writes us woid from tho Cape — " It may be gratifying to some 
of your readers to know thut the works have since b^en erected and in 
operation now twelvemonths, to the surprise as well as gralificHlioo and 
ealighlemueiit of the iutwhitunts here, who have most litierail;. .'d 

tlte undertaking, the works huvinn now nearly OUO lighl» li> iti 

a steady, increasing demand, aud which suocess muNt l*e inaiii..^ .vu...aUi4. 
lo the ability and persevering tiocrgy uf Llie engineer, Mr. Alexaader 
Wilson, formerly of the London Imperial (jas-Works, and to whom the 
greatest credit is dqe for the maunt^r in wliich the works h;vve been carried 
o<U and conducted,— biU it must uot be omitted to meolioa tbe able aiA;< , 
iiniLiiijL iliiiiiliii il hnsJMi in the late lamenled !■'. 8. Watermeyer, Esq.* 
through whose instrumentality the coiupuny was first formed.*' 
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ColUffe of Surffeon$.^Thc CoWegf Vt»e bought AMermaa Copel^d'a 
hoDse in Liocoln's-iDD-delds, for £16,000, »o as (o enable them to enlarge 
tfae library and Huoteriaa niuseutn. This is likely to make more work for 
Hr. Barry. 

Royal Academy.— Mr. Sydney Smirke aad Mr. F. R. Pickersgill bare 
been elected Auociales. 

Highton's Eteclric Tdegraph The electric telegraph on the Baden 

Railway, opened oo the 15th of October last, is worked by Highton'» 
Patent CSold Leaf Telegraph, the practical working of which gires the 
highest satisfaction. Professor Eisenlohr, of Carlsruhe, appointed by the 
goTerament to superintend it, states that, with ont tcire only, information 
is being transmitted at Ihe rale of 30 letters a minute ; whilst the roust 
complicated apparatns, and one that costs ten times as much, and requires 
a much more powerful current of electricity, gives not more than 60 or 70 
letters per minute, and is not so certain in its action. 

China Grass Hope.— A. rope has been lately mannfactured from a new 
material, called " China Grass," at Manchester, by Mr. Thomas Briggs, of 
Salford, expressly for the iron-works of the Earl of Fitzwilliam, at Else- 
gar; it is COO yards long, and weighs 14 cwt. 8 qra. and 14 lb. Ropes 
inad'e from China grass are stated to be much stronger and more durable 
than those composed of hemp, but are more expensive. Before roanufac- 
Uring ropea of a large size from tliis material, Mr. Hriggs had some small 
ones made, which be tested by working in blocks on his own concerns ; 
be found them to work well, also to be very strong, and of great durability. 
In coal-pits and mines, where ropes of great strength are required, those 
made from China grass are much sought. 

Tvrkish Honours.— Tribute to British Scitnee/rtm the Sultan Mahmoud. 
—Mr. Fairbairn, of Manchester, has been presented with a decoration of 
ooe of the Turkish orders, in consideration of the valuable services per- 
formed by him in his capacity as engineer to several extensive works, 
nndertaken at the desire of the Sultan. 

Professor Willis has underlaken Ihe editorship of Mr. Parker's new 
edition of llie *' Glossary of Terms in Gothic Architecture." This engage- 
ilMOt wiU ensure the work beiug brought out with success. 



XiXST OF Nfi'Vtr PATENTS. 

oiANTao IN BNOLAND FROM OcTOBKR 22, TO NbvKMoea 25, 1847. 
Sidr Months aliowed/or Enrolment, unleu otherwise expressed. 



Wnmm Kirrage, of Waroer- place, Hackoty-road, Mlddlucs, for " an Imprortd com- 
UaaHon of material for building purpoaea, and a oew application of certain materials for 
bttlkllOf purpoaea." — 8«aled October Zi. Two monttia. 

Edirard Barker, of Budlelgh Salicrton, Devon, genllemaxi, for "certain ImproTCtneots 
In tbe prepamltoD of manure."— October 3(>. 

WlUlam Tbomai, of Cbeapilde, mrrchanl, for " certalu Ijnproveineoti In the coikatmc- 
tlon ofitaya, and In maehitiery lor manulBcturioB atayaj parta of which mai-hlDcry are 
applicable to other apedea of weariof."— October M. 

George Petrte. of 14, Mouotford-atreet, WbitKbapal. Middlesex, for "certain Im- 
prOTcmcnta In electric telefrapbtc apparatu*."— October 26. 

Cbarlea Carry, of Cburilijaid.row, Nttrlngton Butli, Surrey, grDlleiiiaD, for " Im- 
provemenla In obtaining Infualoni or extracta from colfee and other aiattera."— October 
26. 

Meyer Meyer, of AnUlery-|iUce, Ptnabnry, Middlesex, for "certain Improvemeota In 
the maau/acture of umbrellaa and paraaola." — November 'i. 

Jaoiea Walker, of Criaagonr, gcntlemao, for " Improvcmenta la weaving," — Nov. 2. 

Thomas Dunn, of tbe Wladiur-brldge Iron Worka, Mancbeaier, for " Iniprovenienta 
In the tnanafBCtore of rallway-whtrli and axlet, and In machinery and apparatua for 
placing carriage* on to a Use of ralU, for removing them from one line ofraila to another, 
ud for turning them."— Nov. 'i. 

William Boulnoli, of Baker^atreet, Portman-aqnare, MIddleaax, gaoUaiaSA, for " Im- 
provcmenta Indraught hameaa." — Nov. 2. 

Jean Charles Victor Coulion, of Auxerre, France, lor " Improrementa In proDelUDtr 
tttSela."-Nov. 2. 

Bernard Von Ratheo, of Putney, Surrey, civil cnglaeer, for " Impravemenlt tu obtain- 
ing and applying motive power." — Nov. '.'. 

William Lonj;maid, uf Loudoa, gentleman, for " ImprovemenU in the minafacture of 
■Dcali and chlorine."— Nov. 3, 

ThoRiM Lnngton, of Bullwell, oear Nolllngham, for " Improvements <n the manufac 
tare of knitted fabrlca."— Nov. '2, 

James Murdock, of Staple Inn, Mlddletex, for "an Improved capiule or smull caaefor 
protecUoB mattera encloaed therein from the action of the air, and an improved material 
to be uaM in the manufacture of tlia aaid capiulra." — Nov. 'i. 

Thomaa Hancock, of Stoke Newlngton, Mtddleiex, for " Improvements In fabrira elas- 
ticated by gutta percha or any of the varietlea of caoalchotic."— Nor. S. 

JUchaid Laming, of Cllcby la Garenne, France, for " certain Improvements In manu- 
factarlng and purifylog LX>al gaa, and In treating a rtaldual product of auch manufacture, 
alao improvenienti in preparing malertala to be uaed In the purldcatlon of coal gaa."— 
Nov. 4. 

Charles Low, of Roteberry .place, DaUtoo, Mi«ldlesex, gentleman, for " Improvements 
hi the raasufacture of ilnc, copper, tin, and other metala." — Nov, 4. 

Cyprlen Marie Jesale Du Molay, of Parli, gentleman, for " Improvements In Inlaylna 
aad coatinj; metals with varloaa inbatancea."— Nor, 4. 

John Lawaon, of Palaley, North Britain, for "Improvements In machinery for sepa- 
rating bura, seeds, and other matters, from wool, cotloo, and other tibroua aubataacea " 
—Nov. 4. 

George Wclla, of 7, Penton-place, Walworth, for " a machine for the purpose of caua- 
ing commnnlcatlon between the guarda and engine-driver* of railway carriages, whllat 
trarelling on rallwaya, and alao for commnnlcaUoo between vMaela at a«a asd tbe ahorc, 
aad for other almilar purpoaes ; and which iorenUoo It is letcadad to c«U an atmoaphertc 
algna) by land or watsr."— Nov. 4, 
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Jean Marie Diirafoar, of Lyoni, France, for " • new fuieaingor improrcd system o' 
lacing without eyelet bole*."- Nov. 4. 

Joahutt Procter Weathead, of Manchester, for " Improrementa hi the nuinufseliue or 
treating ot lodla-rubber."— Nov. 4, 

James Pedder. of New Union Street, HiddlMes, for "certsla Improvements la steam - 
engtnea, and in propelling."— Nov. 6. 

Robert Davtaon, of Broad-atreet, City, and William Symington, of tbe some place, for 
" certain Improvemebta in the application of heat to the preparation, dealrcation, att4 
preservation of bread-atuffa, confectionary, pulae, meata, vegetables, and other edible 
tubttancFi." — Nov. (i. 

George Henry Bunlll. of Homsey-road, Mlddleiex. and Joseph Badford, of MakU 
HIU, geoUeman, ;for " Improrementa la envelope*, wrappers, and covers, aad In ma- 
chinery and apparatus for tbe manufacture thereof." — Nov. 6. 

John Bobertson, of Tweed-mouth, Beru-lck, gentleman, for " Improvements In archi- 
tecture ; Ihe elementary method of formation emplored In Ihe lame; alao further appli- 
cable for harmonizing iormallon, aa of urn* or vaaea," — Nov. 1>. 

Henry Fielder, of Carllon-villos, Maida Vale, Middlesex, for " Improwiaenta In the 
conatnictlon ol iron beama or girders." — Nov 9. 

Reuben Dyer, of Boiton, Lincoln, brewer, for " Improvements applicable to two an4 
four wheel carriages."— Nor, y. 

Edward Waud, of Bradford, Yorkahire, tplnner, for " certain Improvemeota lo the 
conatnictlon of machinery for preparing and apioning alpaca, motialr, wool, dax, and 
other fibrous materfala."— Nov. y. 

George Beaton, of Birmingham, for " Improvemenla In locomotive engine*." — Nov. •. 

Henry Krebi Claypole, of Liverpool, gentleman, for "eertaia Impmrementi lathe 
procesa, apporutus, and machinery for making ngar." (A cotnmualcation.J — No*. 9. 

Joseph Jeau Baranowaki, of 3, Rue Neuve CUchy, Parla, gentleman, for a ready- 
reckoning machioe."- Nov. 11. 

Iirael Klniman, of Lud^le-hill, in Ihe City of London, merchant, for " Improvements 
In the conitrurtion of rotary engines to be worked by itcam, air, or other eUsllc fluids." 
CA eommuulcation.)— Nov, 11. 

Frederick Collier Bakewell, of Hampttead, Middleaex, gentleman, for "cerltia las- 
provemeiitt la machinery or apparatu* for making or manufacturing soda water, aad 
otiier aerated watera, and iii)uida."— Nov. 11 . 

Samuel Salmon, of Houndaditch, for " Improvementa Id rendering certain material* 
applicBbL<! aa a (uballtate for leather, paper, papier macha, and oil cloth, in various all- 
eles of manufacture." (A communication.') — Nov. 11. 

George Jamea Soward, of Huntley-itreet, Bedford-aqaare, Middlesex, builder, for 
" Improrementa In aiiapending window.aaahea, cbuttcra, and blind*, and in the conatmc- 
Uonofthe frame* for the larae." — Nov. 11. 

Charles Blackford Man«beld, of Ciare-hall, in the Unlveralty of Cambridge, ««<i., 
" an Improvement In the maDUfaclure and purification of iplrituou* fub*t«nces, aad 
applicable to the purposet of artilicial light, and rarlous uieful art* ; and in the applica- 
tion thereof to luch purpniea, and In tlie conitruction of lump* and burner* appllcabr 
to the combualion of auch aubstancea." — Nor. it. 

George Taylor, of 'i, Bartholomew, place, Kentlah-town, gentlemao, for " certain las- 
prtrvemenia in machinery sr apparatu* for tweeplog and cleandng dilmoeys, funucls. 
flue*, drain*, and other places," — Nov. IS. 

Jamea Cheatermao, of Sheffield, muchlnlat, for "certain Improveminta in tape aaa- 
•ure*. and in caae* lUted for containing the aome; and In the machinery or apparatus (»r 
Rianufacturing or making auch mcaaurei and caaes, or certain parts tlierrvf."— Nor. 19. 

George Price Sinicox, of Kidilermiiuler, tor " Improvementa in the manufactone of 
carpels, and other ilmllar article*."— Nov. 16. 

William Edward Newton, cf Chancery-lane, for " Improvementa In the mode or modes 
cf manufacturing or preparing certalii matter* to be employed a* plgmcnta." (A eoM- 
munlcatloD.) — Nov. If>. 

George Phillips, of Fark-atreet, Iillagton, chemlat, for " L-ertain Improvemeats ta Vbm 
purillcation of certain oila and aplrita." — Nov. 16. 

WlUlam BIrkmyre, of Southdown, Cornwall, for " Improvements In smeltlagCApper 
and other ore*."— Nov. Ifi. 

WlUlam Brunton, Jan., civil engineer, of Poole, CornwaU, for "certain apparatiu for 
dreaaing ores or minerals." — Nov. Irt, 

Piere Armand Le Comle de Fontalnemorcao. of 15, New Brood-street, city, for " Im- 
provemanti la mauufacturlug braids, plata, Mngea, gimps, and other almilar articles.**'— 
Nov, 18. 

Pier* Annaod Le Comte de Fontainmorean, of 4, Sontb-streel, Fiosbory, for " ccrtaJi 
Improvemanta In Uie procria and machinery for making, uniting, sad presHTioj; 
and other tubes or pipe*," (A communication.} — Nov. 18. 

WlUlam Rocke, of Dudley, Worcestershire, for " s oew mode of heating and applylaf 
wroughuiron." — Nov. 18. 

Alexander Psrkes, of Birmingham, for " Improvement* In the manufacture of m rials, 
aud In coating Iron and steel."- Nov. 18. 

Thomaa Martin, jun., of New-croaa, Deptford, machine maker, for " Improvements la 
the manufacture of drain tUea, and tubes, and other article* from pUutlc materlala."^ 
Nov. IS. 

Thomaa Walker, of Hanley, Staffoidihlxe, for "a new and valuable mode of decoratlnf 
articles of earthenware and china." — Nov. 20. 

WUIIam Reld, of University-street, Middleaex, for "certain Improvemenu la coiB' , 
oiuDlcattog IntclllgaDce by electricity, and In the lastrumenla and apparatu* cmploysd' 
therein."— Nov. tA. 

George Pbllbrick Swtnbounic, of FlmUco, Middlesex, gentleman, for " certain !■»• 
provemeota in tbe ma/ittfacture of gelstlsoas subttsnces, and in the apparatus to be nsad 
therehi."— Nov. 24. 

Richard Coad, of Kennington, Surrey, chemlat, for " Improvements In the oofalwaitoB 
of Aiel, and in applying the heat ao obtained " — Nov. 25, 

£dwln Travera, of Oldbom, Lancaahire, cotton. spinner, fbr "certain Iiupiovoncats la 
loom* for weaving."— Nov, 26, 

WllUam Hutchinion, of Wakellog-terrace, Barn*bury-park, Middlesex, gentlcaaaa, for 
" Improvementa in treating paateboord and ottier lubitooces, rendering them (COmpscXt 
and Impervlou* to wet, frost, vermin, and other deatructive agenta."— Nov. 3&. 

George Holgate, of Spriag-hlU, near Buraley, Lancaabbre, cotton-tplnner, for ** ecrtsta 
Improvements In power looms."— Nov. 3i. 

Pierre Philippe CelesUn Barrat, of Parta, In the kingdom of Franec, for " [apr«fft>i 
nienta In machinery for tilUng and working land." — Nov, U. 
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